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

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or
other damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a
specific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

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
viewpoint 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 every five years for revision or reaffirmation. When a document is more than five
years old and has not been reaffirmed, 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely
upon the advice of a competent professional in determining the exercise of reasonable care in any given
circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of 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 societies and Standards Coordinating Committees are not able to provide an
instant response to interpretation requests except in those cases where the matter has previously received formal
consideration. At lectures, symposia, seminars, or educational courses, an individual presenting information on
IEEE standards shall make it clear that his or her views should be considered the personal views of that individual
rather than the formal position, explanation, or interpretation of the IEEE. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless 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. Comments on standards and requests for interpretations should
be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854
USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of
any individual standard for educational classroom use can also be obtained through the Copyright Clearance
Center.
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Introduction

IEEE Std 802.3 was first published in 1985. Since the initial publication, many projects have added
functionality or provided maintenance updates to the specifications and text included in the standard. Each
IEEE 802.3 project/amendment is identified with a suffix (e.g., IEEE Std 802.3an™-2006). A historical
listing of projects that have added to or modified IEEE Std 802.3 is included in IEEE Std 802.3-2005.

The Media Access Control (MAC) protocol specified in IEEE Std 802.3 is Carrier Sense Multiple Access
With Collision Detection (CSMA/CD). This MAC protocol was included in the experimental Ethernet
developed at Xerox Palo Alto Research Center. While the experimental Ethernet had a 2.94 Mb/s data rate,
IEEE Std 802.3-1985 specified operation at 10 Mb/s. Since 1985 new media options, new speeds of
operation, and new capabilities have been added to IEEE Std 802.3. 

Some of the major additions to IEEE Std 802.3 are identified in the marketplace with their project number.
This is most common for projects adding higher speeds of operation or new protocols. For example, IEEE
Std 802.3u™ added 100 Mb/s operation (also called Fast Ethernet), IEEE Std 802.3x™ specified full duplex
operation and a flow control protocol, IEEE Std 802.3z™ added 1000 Mb/s operation (also called Gigabit
Ethernet), IEEE Std 802.3ae™ added 10 Gb/s operation (also called 10 Gigabit Ethernet) and IEEE Std
802.3ah™ specified access network Ethernet (also called Ethernet in the First Mile). These major additions
are all now included in IEEE Std 802.3-2005 and are not maintained as separate documents. 

At the date of publication of IEEE Std 802.3-2005/Cor 1-2006, IEEE Std 802.3 is comprised of the
following documents :

IEEE Std 802.3-2005

Section One — Includes Clause 1 through Clause 20 and Annex A through Annex H and Annex 4a.
Section One includes the specifications for 10 Mb/s operation and the MAC, frame formats and service
interfaces used for all speeds of operation.

Section Two — Includes Clause 21 through Clause 33 and Annex 22A through Annex 33E. Section
Two includes management attributes for multiple protocols and speeds of operation as well as
specifications for providing power over twisted pair cabling for multiple operational speeds. It also
includes general information on 100 Mb/s operation as well as most of the 100 Mb/s physical layer
specifcations.

Section Three — Includes Clause 34 through Clause 43 and Annex 36A through Annex 43C. Section
Three includes general information on 1000 Mb/s operation as well as most of the 1000 Mb/s physical
layer specifications. It also includes specification of 802.3 link aggregation.

Section Four — Includes Clause 44 through Clause 54 and Annex 44A through Annex 50A. Section
Four includes general information on 10 Gb/s operation as well as most of the 10 Gb/s physical layer
specifications.

Section Five — Includes Clause 56 through Clause 67 and Annex 58A through Annex 67A. Section
Five includes subscriber access physical layers and sublayers for operation from 512 kb/s to 1000 Mb/s,
and defines services and protocol elements that enable the exchange of IEEE Std 802.3 format frames
between stations in a subscriber access network. 

This introduction is not part of IEEE Std 802.3-2005/Cor 1-2006, IEEE Standard for Information technology—
Telecommunications and information exchange between systems —Local and metropolitan area networks—
Specific requirements, Part 3: Carrier Sense Multiple Access With Collision Detection (CSMA/CD) Access
Method and Physical Layer Specifications—Corrigendum 1.
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IEEE Std 802.3-2005/Cor 1-2006

This corrigendum clarifies and corrects isolation text for twisted pair Ethernet physical interfaces,
including harmonization for both powered and unpowered Medium Dependent interfaces.

IEEE Std 802.3an-2006

This amendment includes changes to IEEE Std 802.3-2005 and adds Clause 55, Annex 55A, and Annex
55B. This amendment adds a new Physical Layer for 10 Gb/s operation over balanced twisted-pair
structured cabling systems.

IEEE Std 802.3 will continue to evolve. New Ethernet capabilities are anticipated to be added within the
next few years as amendments to the base standard.

Conformance test methodology

An additional standard, IEEE Std 1802.3™-2001provides conformance test information for 10BASE-T.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. 

Users are encouraged to check this URL for errata periodically.

Interpretations

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

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention. A patent
holder or patent applicant has filed a statement of assurance that it will grant licenses under these rights
without compensation or under reasonable rates and nondiscriminatory, reasonable terms and conditions to
applicants desiring to obtain such licenses. The IEEE makes no representation as to the reasonableness of
rates, terms, and conditions of the license agreements offered by patent holders or patent applicants. Further
information may be obtained from the IEEE Standards Department.
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IEEE Standard for
Information technology—

Telecommunications and information
exchange between systems—

Local and metropolitan area networks—

Specific requirements

Part 3: Carrier Sense Multiple Access With
Collision Detection (CSMA/CD) Access
Method and Physical Layer Specifications

Corrigendum 1

[This corrigendum is part of IEEE Std 802.3™-2005]

NOTE—This corrigendum is based on IEEE Std 802.3-2005. This is one of seven approved projects changing text in the
base standard, but this corrigendum has minimal overlap with the other projects. 

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert,
and replace. Change is used to make small corrections in existing text or tables. The editing instruction
specifies the location of the change and describes what is being changed by using strikethrough (to remove
old material) and underscore (to add new material). Delete removes existing material. Insert adds new
material without disturbing the existing material. Insertions may require renumbering. If so, renumbering
instructions are given in the editing instructions. Replace is used to make large changes in existing text,
subclauses, tables, or figures by removing existing material and replacing it with new material. Editorial
notes will not be carried over into future editions because the changes will be incorporated into the base
standard.
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1. Introduction

1.3 Normative references

Insert the following reference alphabetically into 1.3.

IEC 60950-1:2001, Information technology equipment - Safety - Part 1: General requirements.

1.4 Definitions

Insert the following definitions alphabetically into 1.4. Renumber the definitions as required.

1.4.xxx chassis ground: The electrical node that contains the chassis (see IEEE 100).

1.4.xxx frame ground: See: chassis ground.

1.4.xxx network interface device (NID): A device that contains a MDI or a PI.

1.5 Abbreviations

Insert the following alphabetically into 1.5.

NID network interface device
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8. Medium Attachment Unit and baseband medium specifications, type 
10BASE5

8.3.2.1 Electrical isolation

Insert the following at the end of subclause 8.3.2.1.

CAUTION

The current electrical isolation requirement is a change that was incorporated into
IEEE Std 802.3-1996. Older editions of IEEE Std 802.3 had a significantly lower
isolation requirement.
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14. Twisted-pair medium attachment unit (MAU) and baseband medium, 
type 10BASE-T

14.3.1.1 Isolation requirement

Change subclause 14.3.1.1 as follows.

A MAU with a MDI that is a PI (see 33.1.3) shall meet the isolation requirements defined in 33.4.1.

A MAU with a MDI that is not a PI that encompasses the PI of a PD within its MDI (see 33.1.3) shall
provide isolation between all external conductors, including frame ground, and all MDI leads including
those not used by 10BASE-T. A MAU that does not encompass the PI of a PD within its MDI shall provide
isolation between the DTE Physical Layer circuits including frame ground and all MDI leads including
those not used by 10BASE-T.

This electrical isolation separation shall withstand at least one of the following electrical strength tests.

a) 1500 V rms at 50 Hz to 60 Hz for 60 s, applied as specified in Section subclause 5.2.2 5.3.2 of
IEC 60950:1991-1:2001.

b) 2250 V dc for 60 s, applied as specified in Section subclause 5.2.2 5.3.2 of IEC 60950:1991-1:2001.
c) A sequence of ten 2400 V impulses of alternating polarity, applied at intervals of not less than 1 s.

The shape of the impulses shall be 1.2/50 µs (1.2 µs virtual front time, 50 µs virtual time of half
value), as defined in IEC 6006060950-1:2001 Annex N.

There shall be no insulation breakdown, as defined in Section subclause 5.2.2 5.3.2 of IEC 60950:1991-
1:2001, during the test. The resistance after the test shall be at least 2 MΩ, measured at 500 V dc.
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25. Physical Medium Dependent (PMD) sublayer and baseband medium, 
type 100BASE-TX

Insert the following new subclause 25.4.5. Renumber remaining subclauses as required.

25.4.5 Replacement of 8.4.1, “UTP isolation requirements”

A PMD with a MDI that is a PI (see 33.1.3) shall meet the isolation requirements defined in 33.4.1.

A PMD with a MDI that is not a PI shall provide isolation between frame ground and all MDI leads
including those not used by the 100BASE-TX PMD.

This electrical isolation shall withstand at least one of the following electrical strength tests.

a) 1500 V rms at 50 Hz to 60 Hz for 60 s, applied as specified in subclause 5.2.2 of IEC 60950-1:2001.
b) 2250 V dc for 60 s, applied as specified in subclause 5.2.2 of IEC 60950-1:2001.
c) A sequence of ten 2400 V impulses of alternating polarity, applied at intervals of not less than 1 s.

The shape of the impulses shall be 1.2/50 µs (1.2 µs virtual front time, 50 µs virtual time of half
value), as defined in IEC 60950-1:2001 Annex N.

There shall be no insulation breakdown, as defined in subclause 5.2.2 of IEC 60950-1:2001, during the test.
The resistance after the test shall be at least 2 MΩ, measured at 500 V dc.

NOTE—In the case of a PMD with a MDI that is not a PI, these requirements are equivalent to those found in TP-PMD.

25.5.4.2 PMD compliance

Insert the following entry at the end of 25.5.4.2.

Item Feature Subclause Status Support Value/Comment

PD7 Isolation requirements 25.4.5 M
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33. Data Terminal Equipment (DTE) Power via Media Dependent Interface 
(MDI)

33.4.1 Isolation

Change subclause 33.4.1 as follows:

The PSE shall provide electrical isolation between the PI device circuits, including frame ground (if any),
and all PI leads.

The PD shall provide electrical isolation between all external conductors, including frame ground (if any),
and all PI leads.

This electrical isolation shall be in accordance with the isolation requirements between SELV circuits and
telecommunication network connections in subclause 6.2 of IEC 60950-1:2001.

PDs and PSEs shall provide isolation between all accessible external conductors, including frame ground (if
any), and all MDI leads including those not used by the PD or PSE. Any equipment that can be connected to
a PSE or PD through a non-MDI connector that is not isolated from the MDI leads needs to provide isolation
between all accessible external conductors, including frame ground (if any), and the non-MDI connector.
Accessible external conductors are specified in subclause 6.2.1 b) of IEC 60950-1:2001.

This electrical isolation shall withstand at least one of the following electrical strength tests:.

a) 1500 V rms steady-state at 50 Hz to 60 Hz for 60 seconds60 s, applied as specified in subclause
6subclause 5.2.2 of IEC 60950-1:2001.

b) 2250 V dc for 60 s, applied as specified in subclause 5.2.2 of IEC 60950-1:2001.
c) An impulse test consisting of a 1500 V, 10/700 µs waveform, applied 10 times, with a 60 s second

interval between pulses. The shape of the impulses shall be 10/700 µs (10 µs virtual front time,
700 µs virtual time of half value), applied as specified defined in subclause 6.2 of IEC 60950-1:2001
Annex N.

There shall be no insulation breakdown, as defined in subclause 5.2.2 6.2.2.3 of IEC 60950-1:2001, during
the test. The resistance after the test shall be at least 2 MΩ, measured at 500 V dc.

Conductive link segments that have differing different isolation and grounding requirements shall have those
requirements provided by the port-to-port isolation of network interface devices (NID).

33.7.3.4 Electrical specifications applicable to the PSE and PD

Change item EL1 of subclause 33.7.3.4 as follows:

Item Feature Subclause Value/Comment Status Support

EL1 Electrical isolation 33.4.1

Isolation between all accessible 
external conductors and all MDI 
leads including those not used by the 
PD or PSE.Electrical isolation will be 
in accordance with subclause 6.2 of 
IEC 60950-1:2001

M Yes [ ]
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40. Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) 
sublayer and baseband medium, type 1000BASE-T

40.6.1.1 Isolation requirement

Change subclause 40.6.1.1 as follows:

A PHY with a MDI that is a PI (see 33.1.3) shall meet the isolation requirements defined in 33.4.1.

A PHY with a MDI that is not a PI that encompasses the PI of a PD within its MDI (see 33.1.3) shall provide
isolation between all external conductors, including frame ground (if any), and all MDI leads. A PHY that
does not encompass the PI of a PD within its MDI shall provide electrical isolation between the port device
circuits, including frame ground (if any) and all MDI leads. This electrical isolation separation shall with-
stand at least one of the following electrical strength tests:

a) 1500 V rms at 50 Hz to 60 Hz for 60 s, applied as specified in Section subclause 5.2.2 5.3.2 of
IEC 60950:1991-1:2001.

b) 2250 V dc for 60 s, applied as specified in Section subclause 5.2.2 5.3.2 of IEC 60950:1991-1:2001.

c) A sequence of ten 2400 V impulses of alternating polarity, applied at intervals of not less than 1 s.
The shape of the impulses shall be 1.2/50 µs (1.2 µs virtual front time, 50 µs virtual time or of half
value), as defined in IEC 6006060950-1:2001 Annex N.

There shall be no insulation breakdown, as defined in Section subclause 5.2.2 5.3.2 of IEC 60950:1991-
1:2001, during the test. The resistance after the test shall be at least 2 MΩ, measured at 500 V dc.

40.12.7 PMA Electrical Specifications

Change item PME16 of subclause 40.12.7 as follows:

Item Feature Subclause Status Support Value/Comment

PME16 PHY-provided electrical 
isolation separation shall 
withstand at least one of 
three electrical strength 
tests

40.6.1.1 M Yes [ ] a) 1500 V rms at 50 Hz to 60 Hz 
for 60 s, applied as specified in 
Section subclause 5.2.2 5.3.2 
of IEC 60950:1991-1:2001.
b) 2250 V dc for 60 s, applied as 
specified in Section 
subclause 5.2.2 5.3.2 of IEC 
60950:1991-1:2001.
c) A sequence of ten 2400 V 
impulses of alternating polarity, 
applied at intervals of not less 
than 1 s. The shape of the 
impulses shall be 1.2/50 ms. 
(1.2 ms virtual front time, 50 ms 
virtual time or half value), as 
defined in IEC 60950-1:2001 
Annex N60060.
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