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International Standard ISOIIEC 8802-3: 1993 
ANSIIIEEE Std 802.3, 1993 Edition 

(This edition contains ANSVIEEE Std 802.3-1988, 
ANSVIEEE Std 802.3c-1985, ANSVIEEE Std 802.3d-1987, 
ANSVIEEE Std 802.3b-1985, ANSVIEEE Std 802.3e-1987, 

ANSVIEEE Std 802.3h-1990, ANSVIEEE Std 802.3i-1990, and 
corrections resulting from Maintenance Ballot #1) 

Information technology-
Local and metropolitan area networks-

Part 3: 
Carrier sense multiple access with 

collision detection (CSMAlCD) 
access method and 

physical layer specifications 

Sponsor 

Technical Committee on Computer Communications 
of the 

IEEE Computer Society 

Abstract: This Local and Metropolitan Area Network standard, ISOIIEC 8802-3 : 1993 [ANSIIIEEE Std 
802.3, 1993 Edition], specifies the media access control characteristics for the Carrier Sense Multiple Access 
with Collision Detection (CSMNCD) access method. It also specifies the media, Medium Attachment Unit 
(MAU) and physical layer repeater unit for 10 Mb/s baseband and broadband systems, and it provides a 
1 Mb/s baseband implementation. Specifications for MAU types 10BASE5, 10BASE2, FOIRL (fiber optic in­
ter-repeater link), 10BROAD36, 1BASE5, and 10BASE-T are included. System considerations for multiseg­
ment 10 Mb/s baseband networks are provided. Layer and sublayer interface specifications are aligned to 
the ISO Open Systems Interconnection Basic Reference Model and 8802 models. The 8802-3 internal model 
is defined and used. 
Keywords: data processing, information interchange, local area networks, mode of data transmission, net­
work interconnection, models 
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Adopted as an International Standard by the 
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International Standard ISOIIEC 8802-3 : 1993 

ISO (the International Organization for Standardization) and IEC (the International Elec­
trotechnical Commission) form the specialized system for worldwide standardization. 
National bodies that are members of ISO or IEC participate in the development of Interna­
tional Standards through technical committees established by the respective organization to 
deal with particular fields of technical activity. ISO and lEe technical committees collaborate 
in fields of mutual interest. Other international organizations, governmental and nongovern­
mental, in liaison with ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint technical com­
mittee, ISO/IEC JTC 1. Draft International Standards adopted by the joint technical commit­
tee are circulated to national bodies for voting. Publication as an International Standard 
requires approval by at least 75% ofthe national bodies casting a vote. 

In 1985, IEEE Standard 802.3-1985 was adopted by ISO Technical Committee 97, Informa­
tion processing systems, as draft International Standard ISOIDIS 8802-3. Following the proce­
dures described above, the Standard was subsequently approved by ISO and published as ISO 
8802-3 : 1989, incorporating ISO 8802-31DAD 1 which had resulted from the adoption by ISO 
in 1987 of ANSIIIEEE Std 802.3a. 

A further revision was subsequently approved by ISOIIEC JTC 1 in 1990, incorporating 
ISOIIEC 8802-3/Amendments 2 and 5. 

A third edition, published in 1992, incorporated ISOIIEC 8802-3/Amendments 3 and 4. 
This fourth edition cancels and replaces ISOIIEC 8802-3 : 1992 and incorporates ISOIIEC 

8802-3/Amendment 6, Maintenance Ballot; Amendment 7, Layer management; and Amend­
ment 9, System considerations for multisegment 10Mb / s baseband networks and Twisted­
pair medium attachment unit (MAU) and baseband medium, type lOBASE-T. These amend­
ments were approved in 1992. 

For the purpose of assigning organizationally unique identifiers, the Institute of Electrical 
and Electronics Engineers, Inc., USA, has been designated by the ISO Council as the Regis­
tration Authority. Communications on this subject should be addressed to 

Registration Authority for ISOIIEC 8802-3 
do The Institute of Electrical and Electronics Engineers, Inc. 
445 Hoes Lane 
PO. Box 1331 
Piscataway, NJ 08855-1331 
USA 

During the preparation of this International Standard, information was gathered on pat­
ents upon which application of this standard might depend. Relevant patents were identified 
as belonging to Xerox Corporation. However, ISO and IEC cannot give authoritative or com­
prehensive information about evidence, validity or scope of patent and like rights. The patent­
holder has stated that licenses will be granted under reasonable terms and conditions and 
communications on this subject should be addressed to 

Xerox Corporation 
PO. Box 1600 
Stamford, CT 06904 
USA 

International Organization for StandardizationlInternational Electrotechnical Commission 
Case postale 56 • CH-1211 Geneve 20 • Switzerland 

International Standard ISOIIEC 8802-3 : 1993 

ISO (the International Organization for Standardization) and IEC (the International Elec­
trotechnical Commission) form the specialized system for worldwide standardization. 
National bodies that are members of ISO or IEC participate in the development of Interna­
tional Standards through technical committees established by the respective organization to 
deal with particular fields of technical activity. ISO and lEe technical committees collaborate 
in fields of mutual interest. Other international organizations, governmental and nongovern­
mental, in liaison with ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint technical com­
mittee, ISO/IEC JTC 1. Draft International Standards adopted by the joint technical commit­
tee are circulated to national bodies for voting. Publication as an International Standard 
requires approval by at least 75% ofthe national bodies casting a vote. 

In 1985, IEEE Standard 802.3-1985 was adopted by ISO Technical Committee 97, Informa­
tion processing systems, as draft International Standard ISOIDIS 8802-3. Following the proce­
dures described above, the Standard was subsequently approved by ISO and published as ISO 
8802-3 : 1989, incorporating ISO 8802-31DAD 1 which had resulted from the adoption by ISO 
in 1987 of ANSIIIEEE Std 802.3a. 

A further revision was subsequently approved by ISOIIEC JTC 1 in 1990, incorporating 
ISOIIEC 8802-3/Amendments 2 and 5. 

A third edition, published in 1992, incorporated ISOIIEC 8802-3/Amendments 3 and 4. 
This fourth edition cancels and replaces ISOIIEC 8802-3 : 1992 and incorporates ISOIIEC 

8802-3/Amendment 6, Maintenance Ballot; Amendment 7, Layer management; and Amend­
ment 9, System considerations for multisegment 10Mb / s baseband networks and Twisted­
pair medium attachment unit (MAU) and baseband medium, type lOBASE-T. These amend­
ments were approved in 1992. 

For the purpose of assigning organizationally unique identifiers, the Institute of Electrical 
and Electronics Engineers, Inc., USA, has been designated by the ISO Council as the Regis­
tration Authority. Communications on this subject should be addressed to 

Registration Authority for ISOIIEC 8802-3 
do The Institute of Electrical and Electronics Engineers, Inc. 
445 Hoes Lane 
PO. Box 1331 
Piscataway, NJ 08855-1331 
USA 

During the preparation of this International Standard, information was gathered on pat­
ents upon which application of this standard might depend. Relevant patents were identified 
as belonging to Xerox Corporation. However, ISO and IEC cannot give authoritative or com­
prehensive information about evidence, validity or scope of patent and like rights. The patent­
holder has stated that licenses will be granted under reasonable terms and conditions and 
communications on this subject should be addressed to 

Xerox Corporation 
PO. Box 1600 
Stamford, CT 06904 
USA 

International Organization for StandardizationlInternational Electrotechnical Commission 
Case postale 56 • CH-1211 GenEwe 20 • Switzerland 
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Foreword to International Standard ISOIIEC 8802-3 : 1993 

This standard is part of a family of standards for Local and Metropolitan Area Networks. The relation­
ship between this standard and the other members of the family is shown below. (The numbers in the fig­
ure refer to ISO standard numbers.) 

·1 8802·' I 

BBB§J 
DATA 
LINK 

LAYER 

LINK 
LAYER 

This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys­
tems Interconnection Basic Reference Model (ISO 7498 : 1984). The access standards define four types of 
medium access technologies and associated physical media, each appropriate for particular applications or 
system objectives. Other types are under investigation. 

The standards defining these technologies are as follows: 

(1) ISOIIEC 8802-3 [ANSIIIEEE Std 802.3, 1993 Edition], a bus utilizing CSMNCD as the access 
method, 

(2) ISOIIEC 8802-4 [ANSIIIEEE Std 802.4-1990], a bus utilizing token passing as the access method, 
(3) ISOIIEC 8802-5 [ANSIIIEEE Std 802.5-1992], a ring utilizing token passing as the access method, 
(4) ISO 8802-7, a ring utilizing slotted ring as the access method. 

ISO 8802-2 [ANSIIIEEE Std 802.2-1989], Logical Link Control protocol, is used in conjunction with the 
medium access standards. 

ISOIIEC 10038 [ANSIIIEEE Std 802.1D, 1993 Edition], Media access control (MAC) bridges, specifies an 
architecture and protocol for the interconnection of IEEE 802 LAN s below the MAC service boundary. 

The reader ofthis document is urged to become familiar with the complete family of standards. 
The main body of this standard serves for both the ISOIIEC 8802-3 and ANSIIIEEE Std 802.3 stan­

dards. ISOIIEC and IEEE each have unique foreword sections. The Annex applies to the IEEE standard 
only. The Appendixes serve as useful reference material to both standards. 

Foreword to International Standard ISOIIEC 8802-3 : 1993 

This standard is part of a family of standards for Local and Metropolitan Area Networks. The relation­
ship between this standard and the other members of the family is shown below. (The numbers in the fig­
ure refer to ISO standard numbers.) 

·1 8802·' I 

BBBB 
DATA 
LINK 

LAYER 

LINK 
LAYER 

This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys­
tems Interconnection Basic Reference Model (ISO 7498 : 1984). The access standards define four types of 
medium access technologies and associated physical media, each appropriate for particular applications or 
system objectives. Other types are under investigation. 

The standards defining these technologies are as follows: 

(1) ISOIIEC 8802-3 [ANSIIIEEE Std 802.3, 1993 Edition], a bus utilizing CSMNCD as the access 
method, 

(2) ISOIIEC 8802-4 [ANSIIIEEE Std 802.4-1990], a bus utilizing token passing as the access method, 
(3) ISOIIEC 8802-5 [ANSIIIEEE Std 802.5-1992], a ring utilizing token passing as the access method, 
(4) ISO 8802-7, a ring utilizing slotted ring as the access method. 

ISO 8802-2 [ANSIIIEEE Std 802.2-1989], Logical Link Control protocol, is used in conjunction with the 
medium access standards. 

ISOIIEC 10038 [ANSIIIEEE Std 802.1D, 1993 Edition], Media access control (MAC) bridges, specifies an 
architecture and protocol for the interconnection of IEEE 802 LAN s below the MAC service boundary. 

The reader ofthis document is urged to become familiar with the complete family of standards. 
The main body of this standard serves for both the ISOIIEC 8802-3 and ANSIIIEEE Std 802.3 stan­

dards. ISOIIEC and IEEE each have unique foreword sections. The Annex applies to the IEEE standard 
only. The Appendixes serve as useful reference material to both standards. 
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-----------------------------------

ANSIIIEEE Std 802.3, 1993 Edition 

IEEE Standards documents are developed within the Technical Committees of the IEEE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mem­
bers of the committees serve voluntarily and without compensation. They are not necessarily 
members of the Institute. The standards developed within IEEE represent a consensus of the 
broad expertise on the subject within the Institute as well as those activities outside of !ERR 
which have expressed an interest in participating in the development of the standard. 

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not 
imply that there are no other ways to produce, test, measure, purchase, market, or provide 
other goods and services related to the scope of the IEEE Standard. Furthermore, the view­
point expressed at the time a standard is approved and issued is subject to change brought 
about through developments in the state of the art and comments received from users of the 
standard. Every IEEE Standard is subjected to review at least once every five years for revi­
sion or reaffirmation. When a document is more than five years old, and has not been reaf­
firmed, it is reasonable to conclude that its contents, although still of some value, do not 
wholly reflect the present state of the art. Users are cautioned to check to determine that they 
have the latest edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any interested party, regard­
less of membership affiliation with IEEE. Suggestions for changes in documents should be in 
the form of a proposed change oftext, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the meaning of portions of 
standards as they relate to specific applications. When the need for interpretations is brought 
to the attention of IEEE, the Institute will initiate action to prepare appropriate responses. 
Since IEEE Standards represent a consensus of all concerned interests, it is important to 
ensure that any interpretation has also received the concurrence of a balance of interests. For 
this reason IEEE and the members of its technical committees are not able to provide an 
instant response to interpretation requests except in those cases where the matter has previ­
ously received formal consideration. 

Comments on standards and requests for interpretations should be addressed to: 

Secretary, IEEE Standards Board 
345 East 47th Street 
New York, NY 10017 
USA 

IEEE Standards documents are adopted by the Institute of Electrical and Electronics 
Engineers without regard to whether their adoption may involve patents on articles, ma­
terials, or processes. Such adoptions does not assume any liability to any patent owner, nor 
does it assume any obligation whatever to parties adopting the standards documents . 

--------------- ---

ANSIIIEEE Std 802.3, 1993 Edition 

IEEE Standards documents are developed within the Technical Committees of the IEEE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mem­
bers of the committees serve voluntarily and without compensation. They are not necessarily 
members of the Institute. The standards developed within IEEE represent a consensus of the 
broad expertise on the subject within the Institute as well as those activities outside of !ERR 
which have expressed an interest in participating in the development of the standard. 

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not 
imply that there are no other ways to produce, test, measure, purchase, market, or provide 
other goods and services related to the scope of the IEEE Standard. Furthermore, the view­
point expressed at the time a standard is approved and issued is subject to change brought 
about through developments in the state of the art and comments received from users of the 
standard. Every IEEE Standard is subjected to review at least once every five years for revi­
sion or reaffirmation. When a document is more than five years old, and has not been reaf­
firmed, it is reasonable to conclude that its contents, although still of some value, do not 
wholly reflect the present state ofthe art. Users are cautioned to check to determine that they 
have the latest edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any interested party, regard­
less of membership affiliation with IEEE. Suggestions for changes in documents should be in 
the form of a proposed change of text, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the meaning of portions of 
standards as they relate to specific applications. When the need for interpretations is brought 
to the attention of IEEE, the Institute will initiate action to prepare appropriate responses. 
Since IEEE Standards represent a consensus of all concerned interests, it is important to 
ensure that any interpretation has also received the concurrence of a balance of interests. For 
this reason IEEE and the members of its technical committees are not able to provide an 
instant response to interpretation requests except in those cases where the matter has previ­
ously received formal consideration. 

Comments on standards and requests for interpretations should be addressed to: 

Secretary, IEEE Standards Board 
345 East 47th Street 
New York, NY 10017 
USA 

IEEE Standards documents are adopted by the Institute of Electrical and Electronics 
Engineers without regard to whether their adoption may involve patents on articles, ma­
terials, or processes. Such adoptions does not assume any liability to any patent owner, nor 
does it assume any obligation whatever to parties adopting the standards documents . 
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Foreword to ANSIIIEEE Std 802.3, 1993 Edition 

(This Foreword is not a part of this International Standard or of ANSUIEEE 802.3, 1993 Edition.) 

This standard is part of a family of standards for local and metropolitan area networks. The relationship 
between the standard and other members of the family is shown below. (The numbers in the figure refer to 
IEEE standard numbers.) 
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* Formerly IEEE Std 802.1A. 

This family of standards deals with the Physical and Data Link layers as defined by the International 
Organization for Standardization (ISO) Open Systems Interconnection Basic Reference Model (ISO 
7498 : 1984). The access standards define several types of medium access technologies and associated phys­
ical media, each appropriate for particular applications or system objectives. Other types are under investi­
gation. 

The standards defining these technologies are as follows: 

• IEEE Std 802T: Overview and Architecture. This standard provides an overview 
to the family of IEEE 802 standards. This document forms part 
of the 802.1 scope of work. 

• IEEE Std 802.1B: 

• ISOIlEC 10038 : 1993 
[ANSIIIEEE Std 802.1D] 

• IEEE Std 802.1E: 

• ISO 8802-2 [ANSIIIEEE Std 802.2]: 

LANIMAN Management. Defines an Open System Interconnec­
tion (OSI) management-compatible architecture, and services 
and protocol elements for use in a LANIMAN environment for 
performing remote management. 

MAC Bridging. Specifies an architecture and protocol for the in­
terconnection of IEEE 802 LANs below the MAC service 
boundary. 

System Load Protocol. Specifies a set of services and protocol for 
those aspects of management concerned with the loading of sys­
tems on IEEE 802 LANs. 

Logical Link Control 

• ISOIlEC 8802-3 [ANSIIIEEE Std 802.3]: CSMNCD Access Method and Physical Layer Specifications 

TThe 802 Architecture and Overview Specification, originally known as IEEE Std 802.IA, has been renumbered as IEEE Std 802. This 
has been done to accommodate recognition of the base standard in a family of standards. References to IEEE Std 802.IA should be 
considered as references to IEEE Std 802. 

Foreword to ANSIIIEEE Std 802.3, 1993 Edition 

(This Foreword is not a part of this International Standard or of ANSVIEEE 802.3, 1993 Edition.) 

This standard is part of a family of standards for local and metropolitan area networks . The relationship 
between the standard and other members of the family is shown below. (The numbers in the figure refer to 
IEEE standard numbers.) 
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* Formerly IEEE Std 802.1A. 

This family of standards deals with the Physical and Data Link layers as defined by the International 
Organization for Standardization (ISO) Open Systems Interconnection Basic Reference Model (ISO 
7498 : 1984). The access standards define several types of medium access technologies and associated phys­
ical media, each appropriate for particular applications or system objectives. Other types are under investi­
gation. 

The standards defining these technologies are as follows: 

• IEEE Std 802T: Overview and Architecture. This standard provides an overview 
to the family ofIEEE 802 standards. This document forms part 
of the 802.1 scope of work. 

• IEEE Std 802.1B: 

• ISOIlEC 10038 : 1993 
[ANSIIIEEE Std 802.1D] 

• IEEE Std 802.1E: 

• ISO 8802-2 [ANSIIIEEE Std 802.2] : 

LANIMAN Management. Defines an Open System Interconnec­
tion (OSI) management-compatible architecture, and services 
and protocol elements for use in a LANIMAN environment for 
performing remote management. 

MAC Bridging. Specifies an architecture and protocol for the in­
terconnection of IEEE 802 LANs below the MAC service 
boundary. 

System Load Protocol. Specifies a set of services and protocol for 
those aspects of management concerned with the loading of sys­
tems on IEEE 802 LANs. 

Logical Link Control 

• ISOIlEC 8802-3 [ANSIIIEEE Std 802.3]: CSMNCD Access Method and Physical Layer Specifications 

TThe 802 Architecture and Overview Specification, originally known as IEEE Std 802.lA, has been renumbered as IEEE Std 802. This 
has been done to accommodate recognition of the base standard in a family of standards. References to IEEE Std 802.lA should be 
considered as references to IEEE Std 802. 
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~-------------------------------------------------------------------------------------------

• ISOIIEC 8802-4 [ANSIIIEEE Std 802.4]: Token Bus Access Method and Physical Layer Specifications 

• ISOIIEC 8802-5 [ANSIIIEEE Std 802.5]: Token Ring Access Method and Physical Layer Specifications 

• IEEE Std 802.6: 

• IEEE Std 802.10: 

Metropolitan Area Network Access Method and Physical Layer 
Specifications 

Interoperable Local Area Network Security, Currently Contains 
Secure Data Exchange (SDE) 

In addition to the family of standards the following is a recommended practice for a common technology: 

• IEEE Std 802.7: IEEE Recommended Practice for Broadband Local Area 
Networks 

The reader of this document is urged to become familiar with the complete family of standards. 

Conformance Test Methodology 

Another standards series, identified by the number 1802, has been established to identify the conform­
ance test methodology documents for the 802 family of standards. This makes the correspondence between 
the various 802 standards and their applicable conformance test requirements readily apparent. Thus the 
conformance test documents for 802.3 are numbered 1802.3, the conformance test documents for 802.5 will 
be 1802.5, and so on. Similarly, ISO will use 18802 to number conformance test standards for 8802 
standards. 

ISOIIEC 8802-3 : 1993 (ANSIIIEEE Std 802.3, 1993 Edition) 

This edition of the standard defines 10 Mb/s baseband and broadband implementations and a 1 Mb/s 
baseband implementation of the Physical Layer using the CSMAlCD access method. It is anticipated that 
futur~ editions of the standard may provide additional implementations of the physical layer to support 
different needs (for example, media, and data rates). 

This standard contains state-of-the-art material. The area covered by this standard is undergoing evolu­
tion. Revisions are anticipated to this standard within the next few years to clarify existing material, to 
correct possible errors, and to incorporate new related material. 

Readers wishing to know the state of revisions should contact 

Secretary 
IEEE Standards Board 
Institute of Electrical and Electronics Engineers, Inc 
PO Box 1331, 445 Hoes Lane 
Piscataway, NJ 08855-1331 
USA 

The IEEE 802.3 Working Group acknowledges and appreciates that many concepts embodied in this 
standard are based largely upon the CSMAlCD access method earlier described in The Ethernet specifica­
tion as written jointly by individuals from Xerox Corporation, Digital Equipment Corporation, and Intel 
Corporation. Appreciation is also expressed to Robert M. Metcalfe and David R. Boggs for their pioneering 
work in establishing the original concepts. 

~---------------------------------------------------------------------------------------~---

• ISO/IEC 8802-4 [ANSIIIEEE Std 802.4]: Token Bus Access Method and Physical Layer Specifications 

• ISOIIEC 8802-5 [ANSIIIEEE Std 802.5]: Token Ring Access Method and Physical Layer Specifications 

• IEEE Std 802.6: 

• IEEE Std 802.10: 

Metropolitan Area Network Access Method and Physical Layer 
Specifications 

Interoperable Local Area Network Security, Currently Contains 
Secure Data Exchange (SDE) 

In addition to the family of standards the following is a recommended practice for a common technology: 

• IEEE Std 802.7: IEEE Recommended Practice for Broadband Local Area 
Networks 

The reader of this document is urged to become familiar with the complete family of standards. 

Conformance Test Methodology 

Another standards series, identified by the number 1802, has been established to identify the conform­
ance test methodology documents for the 802 family of standards. This makes the correspondence between 
the various 802 standards and their applicable conformance test requirements readily apparent. Thus the 
conformance test documents for 802.3 are numbered 1802.3, the conformance test documents for 802.5 will 
be 1802.5, and so on. Similarly, ISO will use 18802 to number conformance test standards for 8802 
standards. 

ISOIIEC 8802-3 : 1993 (ANSIIIEEE Std 802.3, 1993 Edition) 

This edition of the standard defines 10 Mb/s baseband and broadband implementations and a 1 Mb/s 
baseband implementation of the Physical Layer using the CSMAlCD access method. It is anticipated that 
futur~ editions of the standard may provide additional implementations of the physical layer to support 
different needs (for example, media, and data rates). 

This standard contains state-of-the-art material. The area covered by this standard is undergoing evolu­
tion. Revisions are anticipated to this standard within the next few years to clarify existing material, to 
correct possible errors, and to incorporate new related material. 

Readers wishing to know the state of revisions should contact 

Secretary 
IEEE Standards Board 
Institute of Electrical and Electronics Engineers, Inc 
PO Box 1331, 445 Hoes Lane 
Piscataway, NJ 08855-1331 
USA 

The IEEE 802.3 Working Group acknowledges and appreciates that many concepts embodied in this 
standard are based largely upon the CSMAlCD access method earlier described in The Ethernet specifica­
tion as written jointly by individuals from Xerox Corporation, Digital Equipment Corporation, and Intel 
Corporation. Appreciation is also expressed to Robert M. Metcalfe and David R. Boggs for their pioneering 
work in establishing the original concepts. 
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Participants 

When the IEEE 802.3 Working Group approved the original standard (ANSIIIEEE Std 802.3-1985) in 
1983, it had the following membership: 

Phil L. Arst 
Robert F. Bridge 
Charles Brill 
G. J. Clancy 
John Davidson 
Ralph DeMent 
Hank (H. N.) Dorris 
Judith Estrin 
Richard Fabbri 
Ingrid Fromm 
Milton C. Harper 
Bryan Hoover 
George D. Jelatis 
Harold W. Katz 

Donald C. Loughry, Chair 

Donald E. Kotas 
William P. Lidinsky 
Laurie Lindsey 
William D. Livingston 
Andy Luque 
Daniel Maltbie 
Jerry McDowell 
C. Kenneth Miller 
Robert L. Morrell 
Wendell Nakamine 
W. P. Neblett 
James Nelson 
Thomas L. Phinney 
David Potter 

Robert S. Printis 
Gary S. Robinson 
Robert Rosenthal 
Gary Stephens 
Daniel P. Stokesberry 
Ken. F. Sumner 
Daniel Sze 
Victor J. Tarassov 
P. E. Wainwright 
Lyle Weiman 
Hugh E. White 
Choa-Ping Wu 
Nick Zades 
Mo R. Zonoun 

Additional individuals who contributed actively in the development ofthe original standard (ANSIIIEEE 
Std 802.3-1985) throughout its elaboration were 

Juan Bulnes 
Ron Crane 
Dane Elliot 
Alan Flatman 
Maris Graube 
Guy Harkins 

Dean Lindsay 
Then. T. Liu 
Robert Moles 
Tony Lauck 
Joseph St. Amand 
Richard Seifert 
Nathan Tobol 

Mark Townsend 
Roger Van Brunt 
Bo Vicklund 
Chris Wargo 
Richard Williams 
Ron Yara 

The ECMA TC24 Committee on Communication Protocols also provided helpful input in the development 
ofthis standard. 

When the IEEE 802.3 Working Group approved ANSIIIEEE Std 802.3a-1988 (Section 10) in November 
1984, it had the following membership: 

Menachem Abraham 
R. V. Balakrishnan 
William Belknap 
Charles Brill 
Juan Bulnes 
Stephen Cooper 
Ronald Crane 
John Davidson 
Mark Devon 
Phil Edholm 
Gregory Ennis 
Judy Estrin 
Richard Fransen 
Ingrid Fromm 
Robert Galin 
Rich Graham 

Donald C. Loughry, Chair 
Alan Flatman, Chair, Type lOBASE2 Task Force 

Guy Harkins 
Greg Hopkins 
Joe Kennedy 
Hiroshi Kobayashi 
Tony Lauck 
William Livingston 
Hugh Logan 
Leland Long 
Andy Luque 
Daniel Maltbie 
Steven Moustakas 
Wendell Nakamine 
Lloyd Oliver 
Aidan Paul 
David Potter 
Eugene Reilly 

Joseph Rickert 
Gary Robinson 
Robert Rosenthal 
Joseph St. Amand 
Walter Schreuer 
Stephen Soto 
Gary Spencer 
Robert Summers 
Pat Thaler 
Geoff Thorn pson 
Wendell Turner 
David White 
Lawrence White 
Rich Williams 
Ronald Yara 
Mo Zonoun 
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The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3-1985 for sub­
mission to the IEEE Standards Board: 

W.Adams 
R. Appleby 
G. Arnold 
Y. Baeg 
E . Beauregard 
J. Becker 
E. Bergaimini 
Boorstyn 
A. Carrato 
G. Carson 
S. Chakradarti 
S. Chandra 
F. Chang 
C. Chao 
C. Chen 
P. Chen 
K. Chon 
R. Chow 
G. Clinque 
1. Cotton 
D. Cox 
R. DeJ ardins 
D. Dickel 
C. Eldridge 
P . Enslow 
J. Fendirch 
M. Figuerea 
D. Fisher 
J . Fletcher 
W. Franta 
R. Gagliano 
D. Gan 
M. Graube 
M. Greene 
R. Gustin 
K. Harbaugh 
G. Harkins 

R. Harrington 
H. Heilborn 
L. Heselton 
D. Hislop 
C. Hobbs 
S. Hollander 
P. Hutton 
P. Induiago 
T. Ishida 
J. Jelemenshy 
O. Kahn 
S.Kak 
K. Katzeff 
C. Kessler 
D. Kirschen 
R. Kolm 
T. Kuki 
R. Kunkel 
W. Lai 
V. Lasker 
N. Lau 
R. Laughlin 
F. Lim 
T. Liu 
J . Loo 
K. Loughner 
D. Loughry 
T. Louhenkillbi 
D. Manchester 
M. Marco 
D. Matters 
D. McInode 
D. Michels 
L. MoraE'~ 
D. Morriss 
J . Murayama 
R. Nelson 
D.Ofsevit 

C. Ostereicher 
M. Papa 
S.Peter 
D. Phuoc 
T. Phinney 
G. Power 
A. Reddi 
M. Repko 
F. Restivo 
L. Rich 
D. Rine 
R. Rosenthal 
P. Ruosadri 
S. Samoylenko 
B. Sashi 
A. Sauer 
N. Schneidewind 
O. Serlin 
D. Shepard 
D. Sloyer 
H. Solomon 
G. Stephens 
C. Stillebroer 
K. Sumner 
E. Sykas 
A. Tantawi 
D. Tether 
J. Tourret 
K. Tu 
D. Umbaugh 
J. Vorhies 
A. Weiss berger 
W. Wenker 
T. Wicklund 
T. Wolf 
F . Wolff 
R. Youg 
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When the IEEE 802.3 Working Group approved ANSIIIEEE Std 802.3c-1985 (9.1-9.8) in July 1985, it had 
the following membership: 

Menachem Abraham 
Keith Albright 
R. V. Balakrishnan 
William Belknap 
Richard Bennett 
Charles Brill 
Juan Bulnes 
Stephen Cooper 
Paul Eastman 
Phil Edholm 
Gregory Ennis 
Alan Flatman 
Richard Fransen 
Ingrid Fromm 
Robert Galin 
Sharad Gandhi 
Rich Graham 
Richard Gumpertz 

Donald C. Loughry, Chair 
Geoffrey O. Thompson, Chair, Repeater Task Force 

Hacene Hariti 
Guy Harkins 
Fred Huang 
Stephen J anshego 
Donald Johnson 
Kwi-Yung Jung 
Paul Kellam 
Joe Kennedy 
Hiroshi Kobayashi 
Lee LaBarre 
Tony Lauck 
John Laynor 
William Livingston 
Terry Lockyer 
James Lucas 
Andy Luque 
Daniel Maltbie 
Steven Moustakas 
Lloyd Oliver 

Aidan Paul 
David Potter 
Eric Rawson 
Joseph Rickert 
Gary Robinson 
Timothy Rock 
David Roos 
Robert Rosenthal 
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Walter Schreuer 
Semir Sirazi 
David Smith 
Stephen Soto 
Robert Summers 
Pat Thaler 
Wendell Turner 
Marc Warshaw 
Ronald Yara 

The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3c-1985 (9.1-
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Hirayr M. Kudyan 
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Wai-Sum Lai 
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Stephen E. Levin 
F. C. Lim 
William Livingston 
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Joseph F. P. Luhukay 
Meli Marco 
Marco Marsan 
Joseph Massi 
Darrell B. McIndoe 
Patrick S. McIntosh 
David S. Millman 
Aditya N. Mishra 
David E. Morgan 
Mike Morganti 
Kinji Mori 
D. J. Morris 
H. T. Mouftah 
Dale A. Murray 
Ruth Nelson 
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Charles Oestereicher 
Young Oh 
George Parowski 
Thomas L. Phinney 
David Potter 

John Potvcek 
Gary S. Robinson 
Marya Repko 
Robert Rosenthal 
Gian Paolo Rossi 
David J. Rypka 
S. I. Samoylenko 
Norman F. Schneidewind 
Oscar Sepulveda 
Omri Serlin 
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R. M. Simmons 
L. Sintonen 
David W. Sloyer 
Stephen Soto 
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Bart W. Stuck 
Tatsuya Suda 
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Daniel T. W. Sze 
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Mario Tokoro 
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Stanko Turk 
L. David Umbaugh 
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Earl J. Whitaker 
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Tsong-Ho Wu 
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Guy Harkins 
Fred Huang 
Stephen J anshego 
Donald Johnson 
Kwi-Yung Jung 
Paul Kellam 
Joe Kennedy 
Hiroshi Kobayashi 
Lee LaBarre 
Tony Lauck 
John Laynor 
William Livingston 
Terry Lockyer 
James Lucas 
Andy Luque 
Daniel Maltbie 
Steven Moustakas 
Lloyd Oliver 

Aidan Paul 
David Potter 
Eric Rawson 
Joseph Rickert 
Gary Robinson 
Timothy Rock 
David Roos 
Robert Rosenthal 
Joseph St. Amand 
Walter Schreuer 
Semir Sirazi 
David Smith 
Stephen Soto 
Robert Summers 
Pat Thaler 
Wendell Turner 
Marc Warshaw 
Ronald Yara 

The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3c-1985 (9.1-
9.8) for submission to the IEEE Standards Board: 

Marshall Abrams 
John Adams 
William B. Adams 
S. R. Ahuja 
P. D. Amer 
Kit Athul 
William Ayen 
Yong-Myung Baeg 
Wesley A. Ballenger, Jr. 
Edwardo W. Bergamini 
H. F . Boley 
Paul W. Campbell, Jr. 
George S. Carson 
Po Chen 
L. Y. Cheung 
Kilnam Chon 
T. Ricky Chow 
W. F. Chow 
David Cohen 
Allen F. Conrad 
Robert S. Crowder 
Michel Diaz 
Philip H. Enslow, Jr. 
Judith Estrin 
John W. Fendrich 
Harvey A. Freeman 
R. J. Gagliano 
Patrick Gonia 
Ambuj Goyal 
Michael D. Graebner 
Maris Graube 
Nobushiro Hamada 
Joseph L. Hammond 
S. M. Harris 
J. Scott Haugdahl 
C. W. Hobbs 
Jim P. Hong 
Paul L. Hutton 

Richard Iliff 
George D. Jelatis 
E.D. Jensen 
Guy Juanole 
Karl H. Kellermayr 
Mladen Kozunovic 
Samuel Kho 
David Kollm 
Sastri L. Kota 
Hirayr M. Kudyan 
Takahiko Kuki 
Lee LaBarre 
Wai-Sum Lai 
Lanse M. Leach 
Stephen E. Levin 
F. C. Lim 
William Livingston 
Don C. Loughry 
Joseph F. P. Luhukay 
Meli Marco 
Marco Marsan 
Joseph Massi 
Darrell B. McIndoe 
Patrick S. McIntosh 
David S. Millman 
Aditya N. Mishra 
David E. Morgan 
Mike Morganti 
Kinji Mori 
D. J. Morris 
H. T. Mouftah 
Dale A. Murray 
Ruth Nelson 
J . Duane Northcutt 
Charles Oestereicher 
Young Oh 
George Parowski 
Thomas L. Phinney 
David Potter 

John Potvcek 
Gary S. Robinson 
Marya Repko 
Robert Rosenthal 
Gian Paolo Rossi 
David J. Rypka 
S. I. Samoylenko 
Norman F . Schneidewind 
Oscar Sepulveda 
Omri Serlin 
D. Sheppard 
R. M. Simmons 
L. Sintonen 
David W. Sloyer 
Stephen Soto 
Fred Strauss 
Bart W. Stuck 
Tatsuya Sud a 
Efstathios D. Sykas 
Daniel T. W. Sze 
Ahmed N. Tantaui 
Mario Tokoro 
H. C. Torng 
Donald F. Towsley 
Wei-Tek Tsai 
.M. Tsuchiya 
Richard Tung 
Stanko Turk 
L. David Umbaugh 
James Vorhies 
Pearl S. C. Wang 
Don Weir 
Alan J. Weissberger 
William J . Wenker 
Earl J. Whitaker 
Michael Willett 
Tsong-Ho Wu 
Oren Yuen 
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When the IEEE Standards Boord approved ANSIIIEEE Std 802.3e-19M (9.1-9.8) on December 12, 198~. 
it had the following membership: 

JohnE.May,Chair 

J aIlln H.Bo.ll 
FW<h", J. Buekloy 
Reno Ca. teJ>OclOOld 
E<lwaTd Cbelotli 
Ed .. aTd I. Cohoo 
Paul G. CIl..Ol..OI.i.o.. 
o.",old C, rl. d",,,,,IoiD. 

'Meaher <men'ul 

Sava I. Sherr, Secretary 

1"7 F"!'II1er 
D""lol 1. GoIdborl 
Kenneth D. Hendrill 
j",;" N. How.n 
J ock Kinn 
Jooeph L. Koep~'" 
l",mr Kolodny 
R. fI'. Lo.wnnOI 

John P. Riganati, Vi"" Chair 

Lawr<DCe V. Mo['",n 
Donak! T. Niclt&<l" 
FronJr.L. ~ 
CliJfoni O. SwanllOl1 
J , l!iehord W_ r 
W. g. Wilkon.o 
Ch.rloo J. Wylie 

ANSUlEEE Std 802.3c-1985 WR" approved by the American Natioo.al Standard. Institute on June 4, 
1986. 

When the IEEE 802.3 Working Group approved ANSIIIEEE Std 802.3d_1987 (9.9), it had the folluwing 
member.hip: 

Men><hem Abraham 
Koith A.Jhd,;;hl 
Koilh Amuoo..n 
J.....,_l'iomo.blorc 
R. V. Balolriohn,n 
Ri<h.rd B.n",,~ 
Chot'" Brill 
Jurn Buln .. 
Robert C . .. pbell 
Lu;,; C. ""n. .. 
AIhorICla_ 
Peter Do._ 
Peter o. ... ul""'" 
~ondDuIO)' 
J.trEboliror 
Gi,nfran(')) Enrico 
AI"" n.o.""on 
Richard F,,,,,,,",, 
In~idFro_ 
Kobort Golin 
Mor. o.rltold 
Adi Golbert 
Rieh (' .. 01>.", 
Rkh Gumport. 
Hoce:ne Horiti 

Donald C. Loughry. Chair 
Steven Moustakas, Ch<W, Task Foret 

Lloyd Rule)' 
Hawnoinl H a,q 
Chorln Ho/f"",. 
MOohMi HLII'boioo 
Donald lonn.on 
M .. Joh-;>n 
K"i_Yu"ll.ru"ll 
Matt Kalte:nhoch 
Paul Kellam 
&o\tKe ..... 
Hil'<l<lhi Kobo.yuhi 
Hidetoune Kuroko ... 
~~ 
~,-
W ay". Lindqui.1 
TorT)' Lod<ye,. 
IloDLou~<y 
J.",.,. Luoas 
~,­
Lloyd Oli ... , 
Aldan Paul 

'"'-Erie RaWiOOll 
"-Ph R;ek.,;: 
Gary Robino"", 

Timothy Rocl< 
Da"':! Rooo 
W.lw &hruer 
s...;, S;"a <i 
Da"':!Smith 
!lobe,... s.-" 
Pal TholeT 
GeotrThompoon 
Nolhan Tobol 
('.&rloo To .... ,ewW 
W.ndoll T"""" 
J_p/tW_ 
BnK< Witliuls 

OBSERVERS 

AJl~n Ch .. in 
John Door ... ,. 
Paul Eo.. tmo.n 
Sltinji Kmoo:i 
Jiro Ka. h;" 
Mi<hael Le. 
Luciano Morcbitto 
Jimlllon_ 
Pet.., Tarranl 

The lEC TC83 Commitffie OIl Information Technology Equipment also provided very helpful input to the 
development of the FOIRL Standard (9.9). 

-

When the IEEE StandardB Boord approved ANSIIIEEE Std 802.3c-19&> (9.1-9.8) on December 12, 198~. 
it had the following membership: 

JohnE.May,Chair 

JaIllnH.a..ll 
FhoI<h .. J. Buokloy 
Reno Ga. tenochi<>ld 
&.l .. aTd CbeloW. 
Ed .. aTd J. ('-oben 
Paul G. CIl..IIl..III.i.. 
Iloo<oold C, "1.do._iIl 

Sav8. I. Sherr, Secretary 

Joy FO!"lI<. 
0"" .. 1 1. Goidborl 
Kenneth D. Hendri:< 
1",;" N. How.1! 
JockKinn 
Jooeph 1. Koep~'" 
l",mr Kolodny 
R F.Lo.WftnOI 

John P. Riganati, Vi"" Chair 

Lawr<DCO V. MorAIn 
Donald T. Niclt&<l" 
Fron.lr. 1.. ~ 
Clilford O. SwanllOl1 
J , l!i<hard W_r 
w. g. Wilkon.o 
Ch.rloo J. Wylie 

ANSIIIEEE Std 802.3c-1985 wa" Rpprovcd by the American Natioo.al Standards Institute on June 4, 
1986. 

When the IEEE 802.3 Worki~ Group approved ANSInEEE Std 802.3d_1987 (9.9), it had the follawing 
member.hip: 

Men><hem Abraham 
Koith A.1bd"ht 
Koilh Amuoo..n 
J""",_l'iomo.blorc 
R.V.Balakriohnan 
Ri<h.rd B.n",,~ 
Ch",,*, Brill 
Ju"", Ruin .. 
Roborl C,mpbell 
Lu;,; C .... n. .. 
AJborlCla_ 
Peter lJaw. 
Peter no ... nl""'''' 
~ondDuIO)' 
hlTEboliDr 
Gi,ofran(')) &rico 
AI"" n.o.""on 
Richard Pr!Ul5OIl 
inlP'id Fro_ 
Koborl Golin 
Mork Oorltold 
Ad; Golbert 
Rieh r .. oha., 
Rkh Gumport. 
H>eene Hariti 

Donald C. LouPn'. Chair 
Steven Moustakll8, Ch<W, Tas.t Foret 

--" H~"",in, H a"", 
(,.harJo. Ho/f"", 
MOohMi HLII'hM 
Donald Jot.n.oD. 
M .. JoImo<>n 
K .. i,Yu"I'.ru»li: 
Mott Kaltenbo,h 
Paul Kellam 
SColtKe ..... 
Hir<Nllu Kobo.yaahl 
Hideloune Kuroko",. 
~~ 
~,­
Way".I.mdquHt 
Terry i.od<yer 
IlonLouJh", 
Jame. l.u<u 
~,-
Lloyd Oli ... , 
Aidan Paul 

""-Erie Ro,,,,,,,,,, 
.s-ph R;ok..-t 

Gary Robin,o"" 

~"'-0."':1 Rooo 
W.l .. ,Schruer 
_'~<i 
DavidSmith 
IWbeI1Summe,. 
Pal TholeT 
GeoffThompoon 
N. than Tobol 
r.......,. T ..... ulewW 
W.ndoll T"""" 
J_phW_ 
BN« Witliamo 

OBSERVERS 

AJl. n Ch ... in 
John 0...-..... , 
Paul Ea. tm.o.n 
Sltinji Kmoo:i 
Jin !(a, b., 
MkhulLo. 
Luci""" Morcbitlo 
Jiollllon_ 
Peter Tarrant 

The lEC TC83 Committee 00. Information Technology Equipment ru"" provided Vflq helpful input to the 
development of the FOIRL Standard (9.9). 
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The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3d-1987 (9.9) 
for submission to the IEEE Standards Board: 

William B. Adams M. Kezunovic Gary S. Robinson 
S. R. Ahuja Samuel Kno Robert Rosenthal 
Kit Athul S. E. Kille Gian Paolo Rossi 
William Ayen David Kollm David J. Rypka 
Eduardo W. Bergamini Takahiko Kllki S. 1. Samaylenko 
Paul W. Campbell, Jr. Lee LaBarre Norman F. Schneidewind 
George S. Carson Wai-Sum Lai Omri Serlin 
Po Chen Lanse M. Leach D. Sheppard 
L.Y.Cheung Edward Y. Lee Ron Simmons 
Kilnam Chon R. C. Lightburn J. B. Sinclair 
W. F. Chow F .C. Lim 1. Sintonen 
Michael Coden William D. Livingston Tom Stack 
A. F. Conrad Don C. Loughry Carel M. Stillebroer 
Robert S. Crowder Joseph F. P. Luhukay Fred Strauss 
Michel Diaz Wo-Shun Luk Tatsuya Suda 
N. 1. Dimopoulos Marco Ajmone Marsan P.Sugar 
M. G. Duncan Joseph Massi Efstathios D. Sykas 
Philip H. Enslow, Jr. Marco Meli Daniel T. W. Sze 
Judith Estrin Darrel B. McIndoe Ahmed N. Tantawi 
John W. Fendrich P. S. McIntosh H. C. Torng 
Harvey A. Freeman David S. Millman D. F. Towsley 
Patrick S. Gonia Aditya N. Mishra Wei-Tek Tsai 
R. 1. Gordon David E. Morgan Stanko Turk 
A. Goyal Mike Morganti 1. David Umuaugh 
M. D. Graebner Kanji Mori J . T. Vorhies 
Maris Graube David Morris Pearl S. C. Wang 
Joseph 1. Hammond H. H. T. Mouftah Don Weir 
Stephen Harris Dale N. Murray Alan J. Weissburge.r 
J. Scott Haugdahl R. R. Nelson W. J. Wenker 
C. W. Hobbs J. D. Northcut Earl J. Whitaker 
Paul Hutton Charles Oestereicher Bryan Whittle 
Richard Illif Young Oh Michael Willett 
E. D. Jenson George Parowski David C. Wood 
Guy Juanole Thomas 1. Phinney Tsong-Hu Wu 
Karl H. Kellermayr J. M. Potucek Oren Yuen 

Marya Repko 

When the IEEE Standards Board approved ANSIIIEEE Std 802.3d-1987 (9.9) on December 12, 1985, it 
had the following membership: 

Donald C. Fleckenstein, Chair 

James H. Beall 
Dennis Bodson 
Marshall L. Cain 
James M. Daly 
Stephen R. Dillon 
Eugene P. Fogarty 
Jay Forster 
Kenneth D. Hendrix 
Irvin N. Howell 

*Member emeritus 

Andrew G. Salem, Secretary 

Leslie R. Kerr 
Jack Kinn 
Irving Kolodny 
Joseph 1. Koepfinger* 
Edward Lohse 
John May 
Lawrence V. McCall 
1. Bruce McClung 

Marco Migliaro, Vice Chair 

Donald T. Michael* 
1. John Rankine 
John P. Riganati 
Gary S. Robinson 
Frank 1. Rose 
Robert E. Rountree 
William R. Tackaberry 
William B. Wilkens 
Helen M. Wood 

ANSIIIEEE Std 802.3d-1987 was approved by the American National Standards Institute on February 9, 
1989. 
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The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3d-1987 (9.9) 
for submission to the IEEE Standards Board: 

William B. Adams 
S. R. Ahuja 
Kit Athul 
William Ayen 
Eduardo W. Bergamini 
Paul W. Campbell, Jr. 
George S. Carson 
Po Chen 
L. Y. Cheung 
Kilnam Chon 
W. F. Chow 
Michael Coden 
A. F. Conrad 
Robert S. Crowder 
Michel Diaz 
N. 1. Dimopoulos 
M. G. Duncan 
Philip H . Enslow, Jr. 
Judith Estrin 
John W. Fendrich 
Ha rvey A. Freeman 
Patrick S. Gonia 
R. 1. Gordon 
A. Goyal 
M. D. Graebner 
Maris Graube 
Joseph 1. Hammond 
Stephen Harris 
J. Scott Haugdahl 
C. W. Hobbs 
Paul Hutton 
Richard Illif 
E. D. Jenson 
Guy Juanole 
Karl H . Kellermayr 

M. Kezunovic 
Samuel Kno 
S. E. Kille 
David Kollm 
Takahiko Kllki 
Lee LaBarre 
Wai-Sum Lai 
Lanse M. Leach 
Edward Y. Lee 
R. C. Lightburn 
F. C. Lim 
William D. Livingston 
Don C. Loughry 
Joseph F. P. Luhukay 
Wo-Shun Luk 
Marco Ajmone Marsan 
Joseph Massi 
Marco Meli 
Darrel B. McIndoe 
P. S. McIntosh 
David S. Millman 
Aditya N. Mishra 
David E . Morgan 
Mike Morganti 
Kanji Mori 
David Morris 
H. H. T. Mouftah 
Dale N. Murray 
R. R. Nelson 
J . D. Northcut 
Charles Oestereicher 
Young Oh 
George Parowski 
Thomas 1. Phinney 
J . M. Potucek 
Marya Repko 

Gary S. Robinson 
Robert Rosenthal 
Gian Paolo Rossi 
David J. Rypka 
S. 1. Samaylenko 
Norman F. Schneidewind 
Omri Serlin 
D. Sheppard 
Ron Simmons 
J. B. Sinclair 
L. Sintonen 
Tom Stack 
Carel M. Stillebroer 
Fred Strauss 
Tatsuya Suda 
P.Sugar 
Efstathios D. Sykas 
Daniel T. W. Sze 
Ahmed N. Tantawi 
H. C. Torng 
D. F. Towsley 
Wei-Tek Tsai 
Stanko Turk 
1. David Umuaugh 
J . T. Vorhies 
Pearl S. C. Wang 
Don Weir 
Alan J . Weissburger 
W. J . Wenker 
Earl J. Whitaker 
Bryan Whittle 
Michael Willett 
David C. Wood 
Tsong-Hu Wu 
Oren Yuen 

When the IEEE Standards Board approved ANSIIIEEE Std 802.3d-1987 (9.9) on December 12, 1985, it 
had the following membership: 

Donald C. Fleckenstein, Chair 

J ames H. Beall 
Dennis Bodson 
Marshall L. Cain 
James M. Daly 
Stephen R. Dillon 
Eugene P . Fogarty 
Jay Forster 
Kenneth D. Hendrix 
Irvin N. Howell 

*Member emeritus 

Andrew G. Salem, Secretary 

Leslie R. Kerr 
Jack Kinn 
Irving Kolodny 
Joseph 1. Koepfinger* 
Edward Lohse 
John May 
Lawrence V. McCall 
1. Bruce McClung 

Marco Migliaro, Vice Chair 

Donald T. Michael* 
1. John Rankine 
John P. Riganati 
Gary S. Robinson 
Frank 1. Rose 
Robert E. Rountree 
William R. Tackaberry 
William B. Wilkens 
Helen M. Wood 

ANSIIIEEE Std 802.3d-1987 was approved by the American National Standards Institute on February 9, 
1989. 
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When the IEEE 802.3 Working Gmup approved ANSlIIEEE Sed 8O'l.3b-1985 (Section 11). it had the 
following memb">:"lIhip: 

Donald C. LauCh>")', Chair 
MenMch"", AbrBhnm, CheJlr, Tyl'" lDBROAD36 Th~k Force 

KoO<h /l.u .. ;(ht 
R. V. Balakriol:tB.., 
wm .... BelkDap 

~­
-~ ._-
~-~ 
~­Jabalk-o_ 
1IIarl. DovOCl 
P.ul~n 

I'hil £<too .... 
c .... r>'l7 EWI" 
Judy .Eotri .. 
/1.1 ... FIola"" 
Rm...! F,._ 
InpldF._ 
_nGoIia 
Sha.adGoodhl 
~~ 

_""m~ 

~­flo, Aon;,.. 
O"""A~,.. 

~"­~ .. J ..... '­
ilDII.IdJ_ 
Kw"YnllCJunc 
~ ...... h......, 
Hi ... b1 ..... ,.uhi 

~~­
U~ _ ...... 
JohBu.r-
Wim .. Uvlnpl!:<! --. .""'­Lolo.nd Lonf ._--... ~ 
-~-J_pIlaol ...... _ .... , ..... 
N.,.,... MIJI'IIoJ' 
W ... ll lhhmi ... --

AJd .... P ... l 
Dnidl'olut 
&r;oRo_ 
~_ROOillJ 

.-~ ....,~ 

0..,._ 
~,­..... -1Iobo" _tbool 
J_pII s.. /I.Jund 
W. I .. , Sch,...." 
SemirSUu; 
Oovi~ s..illl ,-­"""'­-~­ht Tho .. .... --. .... ~ 
w ...... U'l'llmo, 
_w~ 

J)o.vlll. W1>i\e .. ~ 
The followinr perll(lne Weft! on tho ballotmg committe.. that appravod ANSlIIEEE Std 802.31>-1980 

(&'CI.ion 11) for ~ubmllBlon t.o thf! IEEE Starulll.nL:o IIoard: 

lII.rOholl/l.~ro ... 
,~~ 

WiU .... B.JI.damo .. -
Iili "'\hlll 
w;u.,.". ..,_ 

y .... I11.""" Hu( 
W.u.,- A. Bo.~,J, 
EdwonW W. !Iorc_OIlol 
Ho.ok F. Bo'"T 
~S.C......, 
~~ 

L. Y. Choou"",, 
Ki ....... Ch"" 
T.Ki<l)'~ 
~~ 
AU .. P'. c..n-I 
Ita W Cotum 
_s.c.-de. 
MltMI Dioo. 
lIIi<dleU Q. 0.."""" 
!'ll.illpll. EGo_,J •. 
Judith ~l<;. 
John W. Fendri<h 
.t!MY<f to.. r...,..,.., 
PAtrick GCl.la 
~GoJ.l 
_I Il. G:r"­_"G .. oolooo 
Jilolou~;", A ........ 
J-.bL. H. .. 0" 
KoiIh Vi IhriIoucb 
s. No Hurio 
J_H...,w.1 
SU,..., HMI, 
C.W. A _ 
J"" I'. H""" 
PaulL. Hutto<> 
K;ohat<\ niff 
000<.,. D. kl.li. 

-~­,",-L.~ 
Jila.nu P; ....... , ... 

~.­-_. 
C ... .,. S. Robi_ 
..,.~ ... 
-...~""I 
G;'" Paolo_ 
Do.Wi J . Rypk. 
8.1. S.moylonko 
Norm •• F. Sohnoldcnriod 
0,.,... 8opulved. 
Omrt Se,a.. 
. ~­R.M.s,mmtpw 
lIoorid W. SI.,.,,----.-CotooI. 101. Stilltl> ....... 
F....:IIkr._ 
IIarlW.&udr. 
f>.touy.SW. 
..... , SUlIll" 
t:1 ..... tltioo D. S,k • • 
Ooo.ld T. W. 8. 
M_ iii. Ta .... ul --1l. C.T_ 
00uId F. ,.....,. 
Woi-ToioTNi lot,........,. -­!/loBk.>Tu ... 
L. n.rid Umbo.u&h 
J."","VOItrioo 
Poor! S. C. WOllC 
1)00. W.i' 
AWtJ.W._~ 
W;illo.", J. Wen"'" 

Wb ... the IEEE 802.3 Workiq Orollp approo'ed ANSIIJEEE Std I!02..Slt-liM c&et.aoD lll, it had lhu 
f"Uenri .... membcnhtp: 

Dnllald C. Lou.hry, CIwIir 
Men.ch ..... Abraham, eM". 1YP" JOBROADJ6 Tad F'_ 

1'be followlnli' perllOn~ were on lhu ballotj,\M committe.. that approvod ANSVlEEE Std S02.3b-1980 
(St,ctlon III for eubmlllllo4 to the IEEE SUtnd.rd.o &art! . 
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Oooortot a. WOOId 
,.....,·Ro Wu 

When the IEEE StAndardo Boe.td approved ANSIIlEEE Std 802..9b- 1985 (So!<:tioo II) on Septemho!r 19, 
19811, it had the following memberahip: 

.folm E. M..,.. Chair 

J._B. BoaII 
Flelcllt, J. BudJoy 
Rt.,. C-...clUoId 
Edwatd CIMIoW 
Edward J. a.-
, ... 10. C"mri_ 
Doo.Jd C. rloc_,..1eiIo 

Sava L Sherr, Secrdary 

J., Ponlor 
Ouiel L. GoklborJ 
Ke",,1IIh D. H.I>dri. 
II'riAN.H-U 
M_ 
J"'L.~ 
I ... "" KoiodQ;l' a.p,r--

John P . RlruaU,Via! eloGir 

ANSIIlEEE Std 802.3b-19M Wall .ppnmrd by the Amwica.n Natio. .... 1 Standard. JlVtitute on February 
28, 1986. 

When the IEEE 80'2.3 Worm, Ornup apprvved ANSUlEEE Std 802.3e-1987 (Seetion 12) In NO'I'l!mber 
1981!, it !wi tho following membe!'a!tip: 

w ..... be"'Ab<aIuoa 
Kel~ A1br\it!1 
KollhAl:n_ 
J..."..p .. = .... \Orr 
R. V. II&_ ..... ,u ..... 
,~~ ,--RoMrt Co..,L " 

WlciCon ,­
.... a--. ..... ""'" .,0-'_0.._ 
h\IOt DHo..mien 

~~ 
ow.tr_ Jt.uico 
AI"" nat ...... 
Rlobonl~ 
II"'" Oorl>old 
AdiGoI~ 

Don.ld C. Loughry, ClWr 
Robert Galin, Choir, 7)pc IBASE5 Tn$1o Fore. .. ~ 

Rlc:h .. d GYmp"1iII 
I~HarlU --Ito .. )(jl'll Hanre 

~-­......-""""­--K,.;.Y ... J ...... .... ~ KoJ\ooo_ 
"'~IItt_ --HIn>ohI K ' 1 b' HkIo __ 

Nkb"'~ 
Leo lAB."" 
'l'tny Loayw, 
J._~ 

And, Luque 
iNcI&Do MudUU. ............ 

• -
WhoIn the IEEE St.nd_..s. &olrd IppI'O\'lId ANStllEEE Sid 8Q2..3b-lM5 (8.cticw 11) Oft Sepwnber 19, 

l aM, it had the rouo..u.a: ........ borahip: 

Jobn E.~. Choir 

ANSllfEEE Sid 8O'l.3t..l~ .... PPf'O"d ~ the Americ:u Natioll&l ~ J...ttNte 011 February 
28, 1_. 

Who cn.IEEE 802.3 WorkiqOroup .ppnrted ANSIllEEE SUI 802"'1987 (Section 12J in N~ 
1988, It had UII! rou....u.g -=benh.lp; 

Donald C. ~..,., CMir 
Robert Galin, CIuJi~, Type lBltSES To$~ FOIT:fI ... "",.. 

RldI..,d 0\1."""" 
''-KariU -,-Ito- M/IIc "--

""'"---...... ---IwioYu,J _ 
_ ....... t --......... 
-yo II 
~~ ......... ....... ~ --. ,-~ 
AndJ LU<lue 
i.Yc!&IIO M....:hluo ............. 
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The following persoW! were on tho balloting committee that app!'<lVed ANSInEEE Std 802.30-1987 
(Section 12) for submission to the IEEE Standard& Boll1"d: 

1.1.-,11 D. Abu"" Ricl!ud Diif J. 11. Potucok 
Willi. ", B. Ad""", E. D. J..,..,n Mnyallepko 
S. It Abu,;.. G~1Ju_1o Gory S. Ro!;,inoon 
P.D.AIlor S.L.Junbt 

___ 1 

Ki'Atliu] KArl H. KolJer.ayr Giln Poolo Roui 
Willi"", A_ )f,i{o_, nov;.! I. Bypu 
Eduard<> W.llerz'aJIl.ini Sa",,,,,1 Kho S. 1. s..m. yl*»ko 
H. F . .BoIey S. E. Kille No""." F. Schneidewind 
Paul w. c....pbotl.Jr. Do.vid KoIl", Omr! Swlin 
Georce S. C.rlOIl Takahiko Kuki. D. Shepperd 
PoChon ~~- Ron Simlll.on. 
L.Y.Cb.un, Wo.i-Sum !Ai J. B. Sinclair 
Kilnom Chon LanMM.LMoh L.Sintooon 
W. F. Chow Edw"", Y. Loo SI<p/len H. Solo 
Mich""l Coo;bon g. E. \,ovin TOilO Stock 
A. F. Conrad R. C. Licb,bu,n Ca""l}!. Stillobro .. 
Ir. Cotlon F. C. Lia "nod 9tn.".. 
D. E. C",tIy William D. Livinpton Bart: W. Stl><k 
_ S. Crow"", Don C. !.ouch,.,. Totau1:l.&d. 
Michel Diu "'-pit 1', P. Luhukq P,Supr 
N.!. !)jmopouioo Wo-ShunWk Er ... thioo D. 8yu . 
M. G. nu"""" Mo.reo A,imone Mlrun 1J<i..n00l T. W, S .. 
p, Y. Elliot """"ph M .... i Ahmod N. T"",."" 
Philip H. EnoI_, Jr. Marco 1.I.1i H. C. Tom.i 
Juditb Eotrin Dorre! D, /IIdndoo D, F. To ... l.,. 
John W, Fondrioh P,RMcln""'" Wei·TeI< T, "; 
G. A. FeRiato Dov;d s. Mil"""" M .. IIhi", Tsuohiy. 
H.rvey A, Fn>eDUID. Amlya N. Mi, hro Stanko Turk 
Robor1 J. G.fliano Do.v;d E. Morpn 1. IJo..id Unlbo.uJb 
T. F, GonnoIIlIll Mik. M"'lI"""t.; J. T, Vorhi .. 
P, lrick S. Gonia Ko.oji MCJ<I Purl S, C. W!lIIfl 
R, 1. Gordon Do.vid !.brio Don Weh 
A, Go,oJ H. H. T, Moul';oh AJan J , Wti •• bm'Pr 
M.D.Gl"Mh_ 00.10 N. Mun-ay W, J. Wenker 
M.rio Onube R. R. N. loon Earl J, WhitHer 
J"",ph L. HammODd J. D. Nc><tbcut Il<yon Whitlle 
Stoph." Horr;' Charlo, Ooot.mcher Mieh..,j Wiliotl 
J, Soot! H...,tahl Yo"", Oh o.rid C, Wood 
C. W, Hobbo Gear,. P"", ... ki T""",.Hu Wu 
PaulHu'ton Thom., 1.. Phin""y arm y..., 

Davoll'rl't." 

When the IEEE Standard. Board approvedANSIIIEEE Std 802,30·1987 (Secii<n12)on June 11, 1987, it 
had the following memberOlhip: 

Donald C. Fle"k ......... in, Chair 

Jome, H. Be.ll 
Donn;' BOO_ 
MarahalJ L. c:...n 
J.,.." M. Daly 
Stephen R. Dillon 
Eupno P. FoC'''' 
J . yFont.r 
Konnello D, Hendrix 
I",in N. Ho,..J1 

Andrew G. Salem, SecnJWry 

LNh.R, Karr 
J. ckKinn 
Imnl Kobill)' 
J.-ph 1. Koopfinpr'" 
Edwud. Lob.., 
John M.,. 
Lo.""'IX'e V, )J,c.n 
1. BruooMoClu.,. 
I'lo<Wd T. Michael' 

Marco W. Migliaro, Vioe Chair 

L, Joim RankiDe 
John P. RlC"".I; 
Guy S. Roru,..,n 
h ankL._ 
_ E. Roun'''''' 
S . .. 1. Shorr' 
Williom R. Taekah.orry 
Willi"", D, Wilken, 
HelenM, W<>o>d 

ANSIIIEEE Std 802.3e·1987 was approved by the Ameri.an National Standardsl""titute on Dacember 
15,1987. 
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'!he following persoW! were on tho balloting committee that oPP<'<'Ved ANSInEEE Std 802.30-1987 
(Section 12) for liubmiysion to the IEEE Standard& Board: 

11'-.11 D. Ab ... "" Ricllud Iliff J. M.Pot.-k 
Willi. ", B. Ad ..... E. D. I . noon Mny. lieI'm 
S. It Abu,;.. G~1Ju_1o Gory S. RoJ,i"..,n 
P. D. AInor S.L.Junbt RobertRoooo_l 
Ki'Atliu] Ko.rl H. Kollenuyr Giln Poolo Roui 
Willi"", A,..., )f,Ko_, o..v .. ,r.Rypb 
Eduard<> W. Berr.<.lll.ini s.",,* KIoo S. 1. Semo)'*>ko 
H.F.Boley S. E. Kille No""",, F. Sclwoldewind 
Paul W. c....pbofIII. Jr. Do.vid KcII", Orion SarUn 
Geo~ S. C.1I0Il Takahiko Kuki D. Sheppard 
PoCbon ~~- Ron Simlll.on. 
L.Y.Cb.un, Wo.i-Sum !Ai J. B. Sine!"" 
Kilnam Chon LanMM.LMoh I..Binw.-
W.r.Cbow Edw"", Y. Loo SI<p/1eD H. Soto 
Micl>""l Ct>o;I ... g. E.Lnin Tom Stock 
A. F. Conroe! R. C. Licb,bu,n Ca",] l\. Still<lh,..,... 
lno. Cotlon F . C.l.i.o>. rnod 9tn.uu 
D. E. C","," William D. Livinpton Bart: W. Stl><k 
_ S. Crow"", Don C. lAue.,.,. To.tauya B...!. 
Micbol Diu "'-pit F. P. LultuUy P,Supr 
N.!. Dimopoul<JO Wo-ShunWk Efot.,thioo D. 8yu. 
M. G. Du"""" Mo.re, A,jrnone MI ,...,. Do.n ... T. W, S .. 
p, Y. Elliot """"ph M .... i Ahmod N. Ton,."" 
Philip H. EnoI_, Jr. Morco ),I.1i H. C. Tnru.i 
Juditb Eotrin Darrel B. MdDdoo D. F To ... l.,. 
kiln W, Fondnoh p, B. Meln"""'- Wei·TeI< T • ..; 
G. A. Ft>uialo Dov;d S. Mil"""" M .. IIhi", TsuohiY. 
H.rveyA,~ Aditya N. Miohro Stank. Turk 
Roborl;J.G.fl~ Dov;d E. Morpn L. Dov,.j UmOo.uJb 
T. F, GonnonIll Mik. M"'lI"""t.; J. T, VOI'm .. 
P.lrick S. Gonia KLoji M"" Pearl S, C. W""I' 
R, L. Gord"" Dovid Morn. Do.>. Weh 
A, GlyoJ H. H. T, MoulWl A1""J, Wti •• b",-p' 
M.D.Gruhn .. Dolo N. Mun-o.y W,l. Wenku 
M.rio Grawe R. R. N. loon Earll, WhitRhr 
J_ph L. Hammond J. D. Nedh"u! Il<y"" Whillie 
Stoph." H01"<;' Chorle. o...l..-.i<her MidI..,! Willott 
J, Soot! H...,uhI Yo"", Oh Dovid C, Wood 
C. W, Hollbo Goorp P"", ... ki T""".Hu Wu 
PlulHu'ton Thoma. L. Phin11<Y OrOll y""" 

Dovol PtJ,t... 

When the IEEE StandRrd. Board approvedANSIIIEEE Std 802,30·1987 (Sacl:i<n 12)on June 11, 1987, it 
had the following memberOlhip: 

Donald C. Fleckl!IUdein, Chair 

J.,.,.,. H. Be.ll 
Donn;' BOO_ 
MarahalJ L. c...n 
lomeo M. Daly 
Slel'ben R. Dillon 
I':upno P. FoC'r<y 
J . yfont.. 
Konnello D, Hendrix 
I",LO. N. Ho,..J1 

Andrew G. Salem, Sf!C1'flWry 

r-t..R,Karr 
l . ckKinn. 
lmnl KoIodCl)' 
J<lMph L. Kooplinpr" 
Edwud. Lob.., 
loon M.,. 
La,.",<X'e V, McColl 
L. Bruoo MoCluni: 
no-Jd. T. Michael' 

Marco W. Migliaro, Vioe Chair 

L. John &nkiDe 
John P. RlC""ati 
Guy S. Robinooon 
h . nkL._ 
Robo.t E. Boon'''''' 
S . .. 1. Shorr' 
WIlliom R. 1'Iocllah. rry 
Willi.". B, Wilken. 
Helen M, W<M>I 

ANSIIIEEE Std 802.3e·1987 was approved by the Ameri.an National Standardsllllltitute on nec:omoor 
15,1987. 
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When the IEEE 802.3 Working Group approved ANSIIIEEE Std 802.3h-1990 (Section 5), it had the fol­
lowing membership: 

Menachem Abraham 
John R. Agee 
Richard Anderson 
Ekkehard Antz 
Keith Amundsen 
Susie Armstrong 
R. V. Balakrishnan 
Mark Bohrer 
Richard Brand 
Thomas Butler 
Luca Cafiero 
Robert R. Campbell 
Luigi Canavese 
Jacques Christ 
Michael Coden 
Robert Conte 
Bill Cronin 
Peter Cross 
John DeCramer 
Ian Crayford 
N abil Damouny 
Sanjay Dhawan 
Raymond S. Duley 
Paul Eastman 
Richard Ely 
Gianframco Enrico 
Norman Erbacher 
Steve Evitts 
Alan V. Flatman 
Ingrid Fromm 
Mel Gable 
Bob Galin 
Mark Gerhold 
Rich Graham 
Andreas Guile 
Richard Gumpertz 
Clive Hallatt 
Kevin Hamilton 
Benny Hanigal 
Lloyd Hasley 

Donald C. Loughry, Chair 
Andy J. Luque, Chair, Layer Management Task Force 

W. B. Hatfield 
Stephen Haughey 
Carl G. Hayssen 
Ariel Hendel 
Chip Hicks 
William Hingston 
Charles Hoffner 
Ernie Jensen 
Clarence Joh 
Dieter W. Junkers 
Donald C. Johnson 
Mize Johnson 
Scott Kesler 
Bob Kilgore 
Yongbum Kim 
Bill Kind 
John Kincaid 
Tadayoshi Kitayama 
Paul Kopera 
David Kung 
Michael Lee 
Richard Lena 
Yoseph Linde 
Wayne Lindquist 
T. D. Lockyer 
James A. Lucas 
Ian Lyon 
Kenneth MacLeod 
Luciano Marchitto 
Charles Marsh 
Bob Matthys 
Steven Moustakas 
Narayan Murthy 
Darcy Nelson 
Bob Norton 
Mike O'Connor 
Chris Oliver 
Lloyd Oliver 
Kazuyuki Ozawa 

Keith Onodera 
Tony Peatfield 
Peter Rautenberg 
Bill Reysen 
Gary Robinson 
Steven Robinson 
Moni Samaan 
Fred Sammartino 
Stan Sassower 
F. Sarles 
Ronald Schmidt 
Tom Schmitt 
Frederick Scholl 
Ron Shani 
SemiI' Sirazi 
.Jo8~ph Skorupa 
David A. Smith 
Bob Smith 
Steve Smith 
Robert Snyder 
Graham Starkinti 
David E. Stein 
Peter Tarrant 
Mark Taylor 
Patricia Thaler 
Douglas Thompson 
Geoffrey O. Thompson 
Nathan Tobol 
Carlos Tomaszewski 
IIerbert Uhl 
Steven Ulrich 
John Visser 
William Wager 
Joseph A. Wiencko, Jr. 
Bruce Williams 
Richard Williams 
Roger Wilmarth 
Mike Wincn 
Mark Wingrove 
Nobushige Yokota 

The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3h-1990 for 
submission to the IEEE Standards Board: 

William Adams 
Kit Athul 
William E. Ayen 
Ali Bahrololoomi 
George S. Carson 
Chih-Tsai M. Chen 
Michael H . Coden 
R. A. Conser 
R. S. Crowder 
Andrew Davidson 
Luis F. M. De Moraes 
N. 1. Dimopoulos 
Mitchell Duncan 
John E. Emrich 
John W. Fendrich 
Harold C. Folts 
Harvey Freeman 
Ingrid Fromm 
D.G.Gan 
Patrick Gonia 
Julio Gonzalez Sanz 
Michael Graebner 

Maris Graube 
Joseph L. Hammond 
Stephen Harris 
J. Scott Haugdahl 
C.w.L. Hobbs 
Chris Hsieh 
Richard J. Iliff 
Raj Jain 
M. Ke zunovic 
Samuel Kho 
Tom Kurihara 
Lee Labarre 
Anthony B. Lake 
Mike Lawler 
Jaiyong Lee 
F.C.Lim 
Randolph S. Little 
William Livingston 
Joseph Loo 
Donald C. Loughry 
Andy J . Luque 
Kelly C. McDonald 

Darrell B. McIndoe 
Richard H. Miller 
David S. Millman 
Adirya Mishra 
John E. Montague 
M. A. F. Morganti 
Kinji Mori 
D. J. Morris 
M. T. Mouftah 
Arne A. Nilsson 
Charles Oestereicher 
Young Oh 
Thomas L. Phinney 
Rafat Pirzada 
Udo Pooch 
Robert S. Printis 
Marya S. Repko 
J ohn P. Riganati 
Gary S . Robinson 
N. F. Schneidewind 
Manfred H. Seifert 
D. A. Sheppard 

When the IEEE 802.3 Working Group approved ANSIIIEEE Std 802.3h-1990 (Section 5), it had the fol­
lowing membership: 

Donald C. Loughry, Chair 
Andy J. Luque, Chair, Layer Management Task Force 

Menachem Abraham W. B. Hatfield KE'ith Onodera 
John R. Agee Stephen Haughey Tony Peatfield 
Richard Anderson Carl G. Hayssen Peter Rautenberg 
Ekkehard Antz Ariel Hendel Bill Reysen 
Keith Amundsen Chip Hicks Gary Robinson 
Susie Armstrong William Hingston Steven Robinson 
R. V. Balakrishnan Charles Hoffner Moni Samaan 
Mark Bohrer Ernie Jensen Fred Sammartino 
Richard Brand Clarence Joh Stan Sassower 
Thomas Butler Dieter W. Junkers F. Sarles 
Luca Cafiero Donald C. Johnson Ronald Schmidt 
Robert R. Campbell Mize Johnson Tom Schmitt 
Luigi Canavese Scott Kesler Frederick Scholl 
Jacques Christ Bob Kilgore Ron Shani 
Michael Coden Yongbum Kim Semir Sirazi 
Robert Conte Bill Kind . r o~p.ph Skorupa 
Bill Cronin John Kincaid David A. Smith 
Peter Cross Tadayoshi Kitayama Bob Smith 
John DeCramer Paul Kopera Steve Smith 
Ian Crayford David Kung Robert Snyder 
Nabil Damouny Michael Lee Graham Starkin~ 
Sanjay Dhawan Richard Lena David E . Stein 
Raymond S. Duley Yoseph Linde Peter Tarrant 
Paul Eastman Wayne Lindquist Mark Taylor 
Richard Ely T. D. Lockyer Patricia Thaler 
Gianframco Enrico James A. Lucas Douglas Thompson 
Norman Erbacher Ian Lyon Geoffrey O. Thompson 
Steve Evitts Kenneth MacLeod Nathan Tobol 
Alan V. Flatman Luciano Marchitto Carlos Tomaszewski 
Ingrid Fromm Charles Marsh llerberL UIlI 
Mel Gable Bob Matthys Steven Ulrich 
Bob Galin Steven Moustakas John Visser 
Mark Gerhold Narayan Murthy William Wager 
Rich Graham Darcy Nelson Joseph A. Wieneko , Jr. 
Andreas Guile Bob Norton Bruce Williams 
Richard Gumpertz Mike O'Connor Richard Williams 
Clive Hallatt Chris Oliver Roger Wilmarth 
Kevin Hamilton Lloyd Oliver Mike Wincn 
Benny Hanigal Kazuyuki Ozawa Mark Wingrove 
Lloyd Hasley Nobushige Yokota 

The following persons were on the balloting committee that approved ANSIIIEEE Std 802.3h-1990 for 
submission to the IEEE Standards Board: 

William Adams 
Kit Athul 
William E. Ayen 
Ali Bahrololoomi 
George S. Carson 
Chih-Tsai M. Chen 
Michael H. Coden 
R. A. Conser 
R. S. Crowder 
Andrew Davidson 
Luis F. M. De Moraes 
N. 1. Dimopoulos 
Mitchell Duncan 
John E. Emrich 
John W. Fendrich 
Harold C. Folts 
Harvey Freeman 
Ingrid Fromm 
D.G.Gan 
Patrick Gonia 
Julio Gonzalez Sanz 
Michael Graebner 

Maris Graube 
Joseph 1. Hammond 
Stephen Harris 
J. Scott Haugdahl 
CW.L. Hobbs 
Chris Hsieh 
Richard J. Iliff 
Raj Jain 
M. Kezunovic 
Samuel Kho 
Tom Kurihara 
Lee Labarre 
Anthony B. Lake 
Mike Lawler 
Jaiyong Lee 
F.C.Lim 
Randolph S. Little 
William Livingston 
Joseph Lao 
Donald C. Loughry 
Andy J . Luque 
Kelly C. McDonald 

Darrell B. Mclndoe 
Richard H . Miller 
David S. Millman 
Adirya Mishra 
John E . Montague 
M. A. F. Morganti 
Kinji Mori 
D. J . Morris 
M. T. Mouftah 
Arne A. Nilsson 
Charles Oestereieher 
Young Oh 
Thomas 1. Phinney 
Rafat Pirzada 
Udo Pooch 
Robert S. Printis 
Marya S. Repko 
John P. Riganati 
Gary S. Robinson 
N. F. Schneidewind 
Manfred H. Seifert 
D. A. Sheppard 
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GI ... 8ho_ 
R.N.SIm .. _ 
t..oSiB_ 
H"", P. 901_ 
II ...... K. !IonolhoonI 
J ...... s,r.cb 
C. M StII_ 

J_'1or_ 
~ .. 
I\. r. WbNIot 
ItorlJ. WhIIM .. 
D.C.WOOCl 
Oooorco II, WrlKM .... -

When the fEEE SUooards &ard approved ANSVIEEE Std 802.3h-l990 en September 2.9, 1990, it had 
the fuJlowiol membership: 

Man:o W. Migliaro. Chairman James M. Daly. Vir:. Chairman 

Dou",a....... 
P..,II,lIorrill 
l'IoklIoor J. tk>okIq 
Alltn I. CIJopp 
SWpIIOlI II. 00_ 
DoDaIdC.~ J.y'_" 
n-I..II--.. 

Andrew G. Salem. S«ntary 

x..a-b D. lloadri:< 
John W. lIot<fl 
J--..nL.K~'" 
I ... t.,. ""'"""7 
111_11\.1..._ 
Doaold J. Loucbo7 
JobB .:. III.,. J. 

"""""_ V.l!kC:aIl 
I.. 9 ...... bloClu,. 
IlomlcI T.IIII<haeI' 
SC/cN._ 
IIoJT OUI ('.....,s. __ 
T .......... II.WhI_ 
"-aid W. %I,.. 

ANSVIEEE Std SOli!.31l-1990 wu apprvvcd by the American National Sl.&ndardg [eatitute On Man:h 11. 
1991. 

Whon the IEEE 802.3 Working Group approvooANSl/IEEE Sid 802.3i-1900 (Se<;tiona 18 aDd I"), it had the 
following member.hip: 

Ne~_ 

~ .• ~:~=;;;;; """'th Afto __ ..... ~­
~J.,,_ 

!wbanlAlltl 
8o.tlo 10"".-..; 
It 'I. lIaI.u.tioM.m 
RohotlO Sorloldl 
Do •• BM.b"",. 
M .. kBollrw 
1\I,~.tri n,"rod 
l"llom .. !lull"" 
Lu<& c.fto", 
_nR C .... pboI! 
l.ulII eo,,_ 
MlohoolCodoa 

"""'­I\obortc...~ 
NeilOoole 
I •• c..",.... 
lillie-III --J .. CIard~ 
NolIIlll.m-" .... -J""'OeC_ 
T .. 10 M. t:Ienicol.o 
:.lu,!ar Do ..... 

Donald C. Loughry. Chair' 
p ... trida 'l'hal .... Cluu,.,.".~ lQBASE-TThu. F""",' 

·Patrlci. Thaler, Cu.rnn/ Chair 
TRlcbard Andenon. Current ChIJ;r 

m... ao:o! 
JlK.h 
L-'k' 
H....,.P.' ? 
...... 1(.,., ·he .. J __ ~ 

C-. 1II .8t'l_ 

~,-
E D.8r"­
AN_ .. 

~­"!'.ri·T" T_ 
IM": :. II ..... 
T.A. v.-..; 

._v .. _ _ .. 
A.r. w...tor _._.u.-
I).c. _ 
a....B. WrI,PI 

~-
Wh.1I the rEEE 6u.nd"J"ds Beard .ppn>vtd ANSIIIEEE Bt<! 802.3h-1990 aD Sept_be. 211, 19!1O, it h.o.d 

the fulln .. int mem"" .. hip: 

Man:o W. Milfliaru, Chairma" J"mu M. Oaly, Vi.,.. Chairman 
And,.. ... C. Bill&m, &"ntflry 

_DH-at. 
J_W._ 
....... L,X ,.,,. ,-­_A~ 

a....:.: J.1-"<7 
".. It "-T. h 

ANSl/IEEE Sui. 802.31>-1900 ...... ~ by tM Amorican N"tionlll. Sl.IIDd •• d,lnotitu1e aD Mardi. H. 
ulEn. 

WbQIl the IEEE 802.3 Working Group "ppro;rvodAN$IIIEEE Sid B02.3i-1900 (Sodionl Is.tUld 14), it had the 

foUowiDg member.hip: 

Donald C. Lo.,&h..,., CiuJir' 

Patricia Thai ... , CJw..r, T)opo! WBIlSK-T TaM FM"Nt 

11."._ fth-b 
I .. ~ _.­
_'- I 
RIob.aoII """_ ,.........J . ....--
-~. .... ....-. 
II.V~ __ loll 

!)o .. Bo<b"",. 
M.,k BiIhrw 
1tI"'.rd fl ...... 
"I"t>oIo>M 9ull.,. 
Looa. C.IIo", 
_n II. c .. ptooI! _c._ 
1I_\~n ..... -..... -",,,,,.. ,-­
~c.--­*"'"" Not.Im J 

~­l_n..c_ 
'1' ••• N. DotIOmIo 
~,I)o ...... 

'PlIlrl <;li . 1baJer, Currtlnt Chair 
tKlcbard Ander.un, Curnnt Ch"ir 

.... _'" -'" ----_ •• Ioe 
Alooo v. PIo ... 1.,..,.,'_ ... ""'. - ..... lion OonoId 
_ ..... lJIollo 

-..,u O\>lI1pen. 
CU,..lIoJlott 
_"J'1I ...... 1 
W.~ _.­
CatlI) Ha,--,-0.. Jolo 
,,-"0_ ---,-_WJ __ 

"L~ - .... --._-
-~ Oi~ XI_ 
T~IU~_ 

--, --1--.1 .... 
nofW_ ,,.-' 

~~ 
~ ... _1..0_ ... 
~U~ 
~.-pt. IJ""" 
'I'.I).~, 
" .... , J . l""luo 
KoI>BOI~ N..Itr-\ 
LucI .... loI..m.illl> 
C/ootI .. II ....... 
s....c 1I ... 1I&bo 
~'YU1 Yurt.io, 

-~ ... --... .,.,.,.. ----~.,.... 
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The following persons were on th~ bBlloting coruwittee fur ANSlIlEEE Std 802.8j·1990: 

-

The r"Uowtna penooll8 were on the bal10tinr oommitt.ee for ANSIIIEEE Std 802.8i-I990: 
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, 

Whe .. the IEEE 8undards Board "pp"iMd ANSIIlEEE Std 1I02.3i-l990 II .. ~rnber 28, 1990, it bad 
tJ:e following IIMllnbership: 

:rdareo W. Migliaro, CluJirmaA Jano._ M. Daly, V~ CII,,,,,,,,,,, 

--Paul L. Bonin 
r....:-;;. _Io, 
AIIe~ t. Clapp 
Sttpbon 1\, Oil"'" 
o....kI C. '_""lola 
J"1P'Otolo!'" 'Tho_!" Il __ ,", 

'~k>oriM 

All.drew G. Salem. s...mo,ry 

KoGDoeIh U. HocKIriI 
John W. Ho" h 
J~L.~' 
ll'Yln, KoIodI\]' 
Mlohaol A. !..awl« 
1JoWd J.I.o1.(bry 
Jobn It M .... Jr. 

La_ ...... V. MoCoIl 
L. 9""", il!eCl.". 
eo...JcI T, Ml<hMl' 
SI!c Nilaoa 
a."r, Oiohl 
GourS,lIobO-.. 
T ........ R. Whitt._ 
0<w.Id W. Zlpooo 
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Information technology-Local and metropolitan 
area networks-

Part 3: Carrier sense multiple access with collision 
detection (CSMAlCD) access method and physical 

layer specifications 

1. Introduction 

1.1 Overview 

1.1.1 Basic Concepts. The Carner Sense Multiple Access with Collision Detection (CSMAlCD) media 
aoces" method is the means by which two or rno"" statiOlUl share a common transmis.ion medium. 'lb 
transmit, II. . tation wail>; (defel'!!) for a quiet period on tho medium (that i", no other otation is transmit­
ting) and then !!Cud. the intended meMago in bit-.... rial furm .. If, after initiating a tranamiasion, the me!­
sage collides with that of another station, then each trarwnitting .tation intentionally sends a few 
additional byte. to .lnoure propagation of the collioiOIl throughout the "}'litem. The station remains silent 
fur a random amount of time (badroff) before attempting to tr8IlllIllit again. Each aope.ct of this aceo"" 
method proccs. i. specified in detail in mbsequent .""ti0n.5 of this . tandard. 

Thi. i. II. comprehell!!ive ..tandard for Local AIea Networks employing csMAlcn a. th~ access method. 
This standard i8 intended to encompass . evlOral media types and technique. for signal rate. offrom 1 Mbls 
to 20 Ml>'s. TIli . edition of the standard provides the necessary specification. for 10 Mbla ba. eband and 
broadband systems, a 1 Mbl. ba. eband system, and a Repeater Unit. 

1.1.2Architectural Per!!J)ectives. There are two imporbrnt waY" to view local area network desi21l cor· 
re!lponding to 

(1) Archi1ecture. Emphasi~in£" th~ lo~cal divi sions ofth~ sY"tem and how they fit together, 
(2) lmpumentation. Emphasizing actual components, their packaging and interconnection. 

This standard is organizoo. along s",hitectural lines, emphasiling th~ large-9Cale separatioo. of th1! BY"" 
tern into two parl!!: the Media Aocess Control (MAC) Bublayer of the nata Link Lay .... , and the Physical 
Layer. The"" layers are intended to corTeflpond clOl!ely to the lowest Inyer"S of the ISO M<><iI!I rO<" Open SY"­
tem" 1ntercOlUlection (oee Fig 1-1l, See ISO 7498:1984 [10].1 The Logical Link Control (LLC) .ubl.ayer and 
MAC sublayer together encompasB the functions intended for the Data Link Layer as defined in the OSI 
modeL 

Ll.2.1 An arcbiteetural organi...ation of the standftrd has two main advantages: 

(l) Clarity. A clean overall division of the desi21l along architectural lines makes the standard clearer. 
(2) Flexibility. Segregation of medium_d~pendent aspects in the Physical Layer allows the LLC and 

MAC sublaycl'3 to apply to a family oftransmi.sion medi&. 

Partitioning the Data Link Layer "now. various medi& access methods within the family of Local Area 
Network standard •. 

I 'The numbers in b,weto OO<~"" to.no.. of\~. ,efe"",,,,,,, liIted in u; ",h.m preceded by A, ~ ~ to u.:..e ii.ted in 
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Information technology-Local and metropolitan 
area networks-

Part 3: Carrier sense multiple access with collision 
detection (CSMAfCD) access method and physical 

layer specifications 

1_ Introduction 

1.1 Overview 

1.1.1 Basic Concepts. The Carrier Sense Multiple Access with Collision Detection (CSMAlCD) media 
access method is the means by which two or mo,"" statims share a common transmission medium. 'lb 
transmit. a . tatiOll w.uta (defel"!!) for a quiet period on tho medium (that io, no other .tation is transmit­
ting) and then ""nM the intendod meM,,",O in bit-serial form .. If, aftor initiating s tranymiasion, the m_ 
sage collide!! with that of another station, then each trnrwnitting station intontionally sends a few 
additional bytes to ensure propagation of the rollision throughout the s~tem. The station remains silent 
for a random amount of time (badrolf) before attempting to tronsmit again. Each asp<>ct of this aeco"s 
method process is . pecified in detail in oub""'luent "ections of thi. standard. 

Thi. i. a comprehelll!ive standard for Loco! Area Networks employing CSMAlCD so th~ access method. 
This standard is intended to encompa.s sevlOrll! modia types and technique. for signal rate. offrom 1 MhI. 
to 20 Ml>is. Thi . edition of the .tandard .... ovides the necessary specification. for 10 Mbls baseband and 
broadband systema, a 1 Ml:>'a baseband ~y.tem, and a Repeater Unit. 

1.1.2Architectural Perspectives. There are two imporbmt waY" to view local area network deNgll car· 
responding to 

(1) Archi1ecIUi"ll. Emphasizing th~ logical divi . wIIlI of th~ sY"tem and how they:lit together. 
(2) Impi£mentatiolt. Emphasizing actual components, their packaging and intlm:onnection. 

Tills standard is organized along arthitectural lines, emphuiling th~ large-scala soparation of th1! BY'" 
tem into two pam: the Media Access Control (MAC) Rublayer of the Data Unk Layer, and the Physical 
Layer. 'I'he..,layers are intended to co",,"pond clO!!eiy to the lowest layers of the ISO Model fO<" Open Sys­
tem" 1ntercOlUlection (see Fig 1-1). See ISO 7498:1984 [10] .1 The logical Link Control (LLC) .ubl.ayer and 
MAC 8ublayor together encompasR the functions intended foc the Data Link Layer as defined in the OSI 
model. 

Ll.2.1 An architeetutal otgani...ation ofthe standard has two main advantages: 

(l) Clarity. A clean overall division of the desiilIl along arehitecturallines makes the standard clearer. 
(2) Flaibility. Segregation of medium-d~pendent upects in the Physical Layer allows the LLC and 

MAC lublaycl"B to apply to a family oftransmission media. 

Partitioning the Data Link Layer anow. various media access methods within the family ofLocal.Area 
Network standards. 

1 'The numbers in b,weto _.--"" to u.,.., of\~. ,of.",,,,",,, lilted In 1.3: ",h,m pn>eeded by A, th.oy ~ to u..:- ii.ted in 
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