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OPEN Alliance Specification Copyright Notice and Disclaimer

OPEN SPECIFICATION OWNERSHIP AND USAGE RIGHTS

As between OPEN Alliance and OPEN Alliance Members whose contributions were incorporated in this OPEN
Specification (the “Contributing Members”), the Contributing Members own the worldwide copyrights in and
to their given contributions. Other than the Contributing Members’ contributions, OPEN Alliance owns the
worldwide copyrights in and to compilation of those contributions forming this OPEN Specification. For OPEN
Alliance Members (as that term is defined in the OPEN Alliance Bylaws), OPEN Alliance permits the use of this
OPEN Specification on the terms in the OPEN Alliance Intellectual Property Rights Policy and the additional
applicable terms below. For non-members of OPEN Alliance, OPEN Alliance permits the use of this OPEN
Specification on the terms in the OPEN Alliance Specification License Agreement (available here:
http://www.opensig.org/Automotive-Ethernet-Specifications/ )and the additional applicable terms below. The
usage permissions referenced and described here relate only to this OPEN Specification and do notinclude or
cover aright to use any specification published elsewhere and referred to in this OPEN Specification. By using
this OPEN Specification, you hereby agree to the following terms and usage restrictions:

RIGHTS AND USAGE RESTRICTIONS SPECIFIC TO OPEN ALLIANCE MEMBERS

FOR OPEN ALLIANCE MEMBERS ONLY: In addition to the usage terms and restrictions granted to Members in
the OPEN Alliance Intellectual Property Rights Policy, Members’ use of this OPEN Specification is subject this
Copyright Notice and Disclaimer. Members of OPEN Alliance have the right to use this OPEN Specification
solely (i) during the term of a Member’s membership in OPEN Alliance and subject to the Member’s continued
membership in good standing in OPEN Alliance (ii) subject to the Member’s continued compliance with the
OPEN Alliance governance documents, Intellectual Property Rights Policy, and the applicable OPEN Alliance
Promoter or Adopter Agreement, as applicable; and (iii) for internal business purposes and solely to use the
OPEN Specification forimplementation of this OPEN Specification in the Member’s products and services, but
only so long as Member does not distribute, publish, display, or transfer this OPEN Specification to any third
party, except as expressly set forth in Section 11 of the OPEN Alliance Intellectual Property Rights Policy.
Except and only to the extent required to use this OPEN Specification internally for implementation of this
OPEN Specification in Member’s products and services, Member shall not modify, alter, combine, delete
portions of, prepare derivative works of, or create derivative works based upon this OPEN Specification. If
Member creates any modifications, alterations, or other derivative works of this OPEN Specification as
permitted to use the same internally for implementation of this OPEN Specification in Member’s products and
services, all such modifications, alterations, or other derivative works shall be deemed part of, and licensed
to such Member under the same restrictions as, this OPEN Specification. For the avoidance of doubt, Member
shall notinclude all or any portion of this OPEN Specification in any other technical specification or technical
material, product manual, marketing material, or any other material without OPEN Alliance’s prior written
consent. All rights not expressly granted to Member in the OPEN Alliance Intellectual Property Rights Policy
are reserved.

Rights and Usage Restrictions Specific to Non-members of OPEN Alliance

FOR NON-MEMBERS OF OPEN ALLIANCE ONLY: Use of this OPEN Specification by anyone who is not a
Member in good standing of OPEN Alliance is subject to your agreement to the OPEN Alliance Specification
License Agreement (available here: http://www.opensig.org/Automotive-Ethernet-Specifications/ ) and the
additional terms in this Copyright Notice and Disclaimer. Non-members have the right to use this OPEN
Specification solely (i) subject to the non-member’s continued compliance with the OPEN Alliance
Specification License Agreement; and (ii) for internal business purposes and solely to use the OPEN
Specification for implementation of this OPEN Specification in the non-member’s products and services, but
only so long as non-member does not distribute, publish, display, or transfer this OPEN Specification to any
third party, unless and only to the extent expressly set forth in the OPEN Alliance Specification License
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Agreement. Exceptand only to the extentrequired to use this OPEN Specification internally forimplementation
of this OPEN Specification in non-member’s products and services, non-member shall not modify, alter,
combine, delete portions of, prepare derivative works of, or create derivative works based upon this OPEN
Specification. If non-member creates any modifications, alterations, or other derivative works of this OPEN
Specification as permitted to use the same internally for implementation of this OPEN Specification in non-
member’s products and services, all such modifications, alterations, or other derivative works shall be
deemed part of, and licensed to such non-member under the same restrictions as, this OPEN Specification.
For the avoidance of doubt, non-member shall not include all or any portion of this OPEN Specification in any
other technical specification or technical material, product manual, marketing material, or any other material
without OPEN Alliance’s prior written consent. All rights not expressly granted to non-member in the OPEN
Alliance Specification License Agreement are reserved.

TERMS APPLICABLE TO BOTH MEMBERS AND NON-MEMBERS OF OPEN ALLIANCE

Patents, Trademarks, and other Rights:

OPEN Alliance has received no Patent Disclosure and Licensing Statements related to this OPEN
Specification. Therefore, this OPEN Specification contains no specific disclaimer related to third parties that
may require a patent license for their Essential Claims. Having said that, the receipt of this OPEN Specification
shall not operate as an assignment of or license under any patent, industrial design, trademark, or other rights
as may subsistin or be contained in or reproduced in this OPEN Specification; and the implementation of this
OPEN Specification could require such a patent license from a third party. You may not use any OPEN Alliance
trademarks or logos without OPEN Alliance’s prior written consent.

Disclaimers and Limitations of Liability:

THIS OPEN SPECIFICATION IS PROVIDED ON AN “AS IS” BASIS, AND ALL REPRESENTATIONS, WARRANTIES, AND
GUARANTEES, EITHER EXPLICIT, IMPLIED, STATUTORY, OR OTHERWISE, ARE EXCLUDED AND DISCLAIMED UNLESS (AND
THEN ONLY TO THE EXTENT THEY ARE) MANDATORY UNDER LAW. ACCORDINGLY, OPEN ALLIANCE AND THE
CONTRIBUTING MEMBERS MAKE NO REPRESENTATIONS OR WARRANTIES OR GUARANTEES WITH REGARD TO THIS
OPEN SPECIFICATION OR THE INFORMATION (INCLUDING ANY SOFTWARE) CONTAINED HEREIN. OPEN ALLIANCE AND
ALL CONTRIBUTING MEMBERS HEREBY EXPRESSLY DISCLAIM ANY AND ALL SUCH EXPRESS, IMPLIED, STATUTORY, AND
ALL OTHER REPRESENTATIONS, WARRANTIES, AND GUARANTEES, INCLUDING WITHOUT LIMITATION ANY AND ALL
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR USE, TITLE, NON-INFRINGEMENT OF OR
ABSENCE OF THIRD PARTY RIGHTS, AND/OR VALIDITY OF RIGHTS IN THIS OPEN SPECIFICATION; AND OPEN ALLIANCE
AND THE CONTRIBUTING MEMBERS MAKE NO REPRESENTATIONS AS TO THE ACCURACY OR COMPLETENESS OF THIS
OPEN SPECIFICATION OR ANY INFORMATION CONTAINED HEREIN. WITHOUT LIMITING THE FOREGOING, OPEN
ALLIANCE AND/OR CONTRIBUTING MEMBERS HAS(VE) NO OBLIGATION WHATSOEVER TO INDEMNIFY OR DEFEND YOU
AGAINST CLAIMS RELATED TO INFRINGEMENT OR MISAPPROPRIATION OF INTELLECTUAL PROPERTY RIGHTS.

OPEN ALLIANCE AND CONTRIBUTING MEMBERS ARE NOT, AND SHALL NOT BE, LIABLE FOR ANY LOSSES, COSTS,
EXPENSES, OR DAMAGES OF ANY KIND WHATSOEVER (INCLUDING WITHOUT LIMITATION DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, CONSEQUENTIAL, PUNITIVE, AND/OR EXEMPLARY DAMAGES) ARISING IN ANY WAY OUT OF USE OR
RELIANCE UPON THIS OPEN SPECIFICATION OR ANY INFORMATION HEREIN. NOTHING IN THIS DOCUMENT OPERATES
TO LIMIT OR EXCLUDE ANY LIABILITY FOR FRAUD OR ANY OTHER LIABILITY WHICH IS NOT PERMITTED TO BE EXCLUDED
OR LIMITED BY OPERATION OF LAW.

Compliance with Laws and Regulations:

NOTHING IN THIS DOCUMENT OBLIGATES OPEN ALLIANCE OR CONTRIBUTING MEMBERS TO PROVIDE YOU WITH
SUPPORT FOR, ORRELATED TO, THIS OPEN SPECIFICATION OR ANY IMPLEMENTED PRODUCTS OR SERVICES. NOTHING
IN THIS OPEN SPECIFICATION CREATES ANY WARRANTIES OR GUARANTEES, EITHER EXPRESS OR IMPLIED, STATUTORY
OR OTHERWISE, REGARDING ANY LAW OR REGULATION. OPEN ALLIANCE AND CONTRIBUTING MEMBERS EXPRESSLY
DISCLAIM ALL LIABILITY, INCLUDING WITHOUT LIMITATION, LIABILITY FOR NONCOMPLIANCE WITH LAWS, RELATING TO
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USE OF THE OPEN SPECIFICATION OR INFORMATION CONTAINED HEREIN. YOU ARE SOLELY RESPONSIBLE FOR THE
COMPLIANCE OF IMPLEMENTED PRODUCTS AND SERVICES WITH ANY SUCH LAWS AND REGULATIONS, AND FOR
OBTAINING ANY AND ALL REQUIRED AUTHORIZATIONS, PERMITS, AND/OR LICENSES FOR IMPLEMENTED PRODUCTS
AND SERVICES RELATED TO SUCH LAWS AND REGULATIONS WITHIN THE APPLICABLE JURISDICTIONS.

IFYOU INTEND TO USE THIS OPEN SPECIFICATION, YOU SHOULD CONSULT ALL APPLICABLE LAWS AND REGULATIONS.
COMPLIANCE WITH THE PROVISIONS OF THIS OPEN SPECIFICATION DOES NOT CONSTITUTE COMPLIANCE TO ANY
APPLICABLE LEGAL OR REGULATORY REQUIREMENTS. IMPLEMENTERS OF THIS OPEN SPECIFICATION ARE SOLELY
RESPONSIBLE FOR OBSERVING AND COMPLYING WITH THE APPLICABLE LEGAL AND REGULATORY REQUIREMENTS.
WITHOUT LIMITING THE FOREGOING, YOU SHALL NOT USE, RELEASE, TRANSFER, IMPORT, EXPORT, AND/OR RE-EXPORT
THIS OPEN SPECIFICATION OR ANY INFORMATION CONTAINED HEREIN IN ANY MANNER PROHIBITED UNDER ANY
APPLICABLE LAWS AND/OR REGULATIONS, INCLUDING WITHOUT LIMITATION U.S. EXPORT CONTROL LAWS.

Automotive Applications Only:

Without limiting the foregoing disclaimers or limitations of liability in any way, this OPEN Specification was
developed for automotive applications only. This OPEN Specification has neither been developed, nor tested
for, non-automotive applications.

Right to Withdraw or Modify:

OPEN Alliance reserves the right to (but is not obligated to) withdraw, modify, or replace this OPEN
Specification at any time, without notice.

© 2024 OPEN Alliance. This document also contains contents, the copyrights of which are owned by third
parties who are OPEN Alliance Contributing Members. Unauthorized Use Strictly Prohibited. All Rights
Reserved.

RESTRICTION LEVEL: Public | August 12,2025 | OPEN Alliance, Inc. Page |7



OPEN

. . . o B e o
Open Alliance 10BASE-T1S Physical Coding Sublayer Test Suite Ver. 1.0 ALLIANCE

INTRODUCTION

This particular suite of tests has been developed to help implementers evaluate the functionality of the PCS
sublayer of their T0BASE-T1S device.

These tests determine if a product conforms to specifications defined in IEEE 802.3 Clause 147. Completing
all tests in this suite does not guarantee that the tested device will operate with other devices. However,
combined with satisfactory operation when tested under the OPEN Alliance 10BASE-T1S Interoperability Test
Suite, these tests provide a reasonable level of confidence that the Device Under Test (DUT) will function
properly in many 10BASE-T1S automotive environments.

The tests contained in this document are organized in such a manner as to simplify the identification of
information related to a test and to facilitate the actual testing process. Tests are organized into groups,
primarily in order to reduce setup time in the lab environment; however, the different groups typically also
tend to focus on specific aspects of device functionality. A three-part numbering system is used to organize
the tests, where the first number indicates the section of the IEEE 802.3 Standard on which the test suite is
based. The second and third numbers indicate the test’s group and test numbers within that group,
respectively. This format allows for adding future tests to the appropriate groups without requiring the
renumbering of subsequent tests.

ABBREVIATION/SYMBOLS
DUT Device Under Test
PCS Physical Coding Sublayer
Ml Media Independent Interface
PMD Physical Medium Dependent
PMA Physical Medium Attachment
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1 NORMATIVE REFERENCES

The following documents are referred to in the text in such a way that some or all of their content constitutes
the requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[111EEE 802.3-2022, Clause 147. Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA)
sublayer, and baseband medium, type 10BASE-T1S

[2] OPEN Alliance TC14 10BASE-T1S Implementation Specification, Version 1.0
[3] OPEN Alliance TC14 OPEN Alliance 10BASE-T1S PMD Transceiver Interface Specification- Version 1.5

[4] Open Alliance 10BASE-T1S Sleep/Wake-up Specification, Version 1.0

2 ORGANIZATION OF TESTS

The test definitions are intended to describe the motivations, resources, procedures, and methodologies
pertinent to each test.

2.1 Elementary Test Structure

Specifically, each test description consists of the following fields, as shown in Table 1. A brief description of
each field is provided.

Purpose The purpose is a brief statement outlining what the test attempts to achieve. The

test is written at the functional level.

This section specifies source material external to the test suite, including specific
subsections pertinent to the test definition or any other references that might help

References understand the test methodology and/or test results. External sources are always
referenced by number when mentioned in the test description. Any other references
not specified by number are stated in the test suite document itself.

The requirements section specifies the test hardware and/or software needed to
Resource perform the test. This is generally expressed in terms of minimum requirements;
Requirements however, specific equipment manufacturer/model information may be provided in
some cases.

The discussion covers the assumptions made in the design or implementation of the
test, as well as known limitations. Other items specific to the test are covered here.

Discussion

The setup section describes the initial configuration of the test environment. Small
Test Setup changes in the configuration should not be included here and are generally covered
in the test procedure section below.

The procedure section of the test description contains the systematic instructions
Test Procedure for carrying out the test. It provides a cookbook approach to testing and may be
interspersed with observable results.

This section lists the specific observables that the tester can examine to verify that
the DUT is operating correctly. When multiple values for an observable are possible,
this section provides a short discussion on how to interpret them. The
determination of a pass or fail outcome for a particular test is generally based on the
successful (or unsuccessful) detection of a specific observable.

Observable
Results

RESTRICTION LEVEL: Public | August 12,2025 | OPEN Alliance, Inc. Page | 9
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This section describes known issues with the test procedure, which may affect test
Potential Issues results in certain situations. It may also refer the reader to test suite appendices
and/or whitepapers that provide more detail regarding these issues.

Table 1: Elementary Test Structure

2.2 DUT Requirements

For the purposes of this test suite, the DUT is one port of a T0BASE-T1S capable device thatincludes a
10BASE-T1S PHY mounted on a PCB with an MDI connector and any necessary circuitry such as a low pass
filter or common mode choke. All tests will be performed at the MDI connector of the DUT.

Please see the additional requirements listed in Table 2:

Required Capabilities

Test Number and Name MII/MAC(*1) MDIO(*2) | Comment
Test 147.3.1 - PCS Reset v
Test 147.3.2.4 - Enabling Transmit v

Test 147.3.2.4 - Disabling Transmit 4

Test 147.3.2.4 - ENCODE 4

Test 147. 3.2.8 - Self Synchronizing v

Scrambler

Test 147.3.2.4 - Transmitting WUP v

Test 147.3.2.9 - Jabber Functional v v
Requirement scrambler

Test 147.3.3.1 - Enabling Receive v

Test 147.3.3.4 - DECODE v

Test 147.3.3.8 - Self-synchronizing v

descrambler

Test 147.3.3.1 - Disabling Receive : v

ESDOK

Test 147.3.3.1 - Disabling Receive : v

ESDERR

Test 147.3.3.1 - Disabling Receive : v

ESDJAB

Test 147.3.4 - Loopback 4 4
Test 147.3.6 - Carrier Sense 4

Test 147.3.5 - Collision Detection 4

Test 147.3.3 — Receiving WUP v

Table 2: DUT Requirements

(*1) If MIl access is not available, the access to the MAC layer via SPI, etc, may provide an alternative way to
perform the test
(*2) MDIO register access or equivalent.
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3 TEST CASES
The following test cases shall be performed on all 10BASE-T1S PHYs.

3.1 GROUP 1: PCS Functions
This section verifies the integrity of the 10BASE-T1S PCS Functions.

3.1.1 147.3.1 - PCS Reset

Purpose To verify that the PCS properly initializes upon receipt of a reset request from the
management entity and passes frames as expected.

References [111EEE 802.3-2022 —Subclause 147.3.1 - PCS Reset function

Resource 10BASE-T1S Transmit station (refer to Appendix B — Test Stations)

Requirements T0BASE-T1S Receive station (refer to Appendix B — Test Stations)

Reference [1] states that the PCS is reset when power for the device containing the PMA
has not yet reached the operating state or upon receiving a reset request from the
management entity. The PCS Reset function should cause all state diagrams to take
the open-ended pcs_reset branch upon execution of PCS Reset. Since PCS Reset is

LlRErEElE distinct from pma_reset, the behavior on the wire is undefined by the standard. This
test will verify if a pcs_reset can be performed; normal data operation resumes as
expected.

NOTE: Transmission/Reception is allowed following a PCS reset.

Test Setup Connect the DUT to the Test Station via the line tap.

Perform PCS reset (to check transmit)
2. Monitor and decode transmissions from the DUT.

a. If available, monitor and decode transmissions on the DUT’s Ml (or
equivalent) transmit path.

3. Send two frames from DUT to the Receive station to verify the DUT is
operational.

Test Procedure

Perform a PCS reset. (to check receive)

5. Send two frames from the Transmit station to the DUT to verify the DUT is
operational following the reset.

6. Monitor and decode transmissions from the DUT to MIl.

a. Instep 2, The frame which is properly scrambled and 4B/5B encoded should be
observed on the Differential Manchester Encoded data stream at TX pin or
LINE+/- of PMD
b. Instep 3, after a frame is sent from DUT the Recerive station should receive a
Observable frame as observed on the Mll interface of the DUT.
Results c. Instep 4, After the reset, the DUT restarts to receive.
In step 5, after a frame is sent the DUT should receive a frame as observed on
the Mll interface. At the end of the packet when ESD is received, the DUT
should receive RXD[3:0] = 0000 to the Ml (or equivalent interface), if
accessible.

RESTRICTION LEVEL: Public | August 12,2025 | OPEN Alliance, Inc. Page | 11
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If the ability to control the PCS Reset request is not available, this test cannot be
performed.

3.2 GROUP 2: PCS Transmit

This section verifies the integrity of the T0BASE-T1S PCS Transmit function.

3.2.1 Test 147.3.2.4 - Enabling Transmit (Asserting TX_EN) : SYNC, SSD, and Transmit Encoding

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify that the DUT PCS transmits correctly when enabling TX_EN

[1]1IEEE 802.3-2022 —Subclause 147.3.2 - PCS Transmit

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

Upon asserting TX_EN, the PCS Transmit function passes two SYNC symbols [1] to
the PMA, followed by two SSD symbols [1] that replace the first 16 bits of the packet
preamble. Followingthe second SSD, data should be the 4B/5B symbols as
indicated in [1]. After the SYNC/SSD symbol sequence, all data is scrambled
followed by 4B/5B encoding and differential Manchester encoding.

Connect the DUT to the Test Station

1. Cause the DUT to transmit a frame that has a known payload to the test
station.

2. Monitor and decode transmissions from the DUT on the TX pin or LINE+/- of
PMD.
Upon TX_EN assertion, the PCS Transmit shall transmit:
a. Two (2) Sync symbols
b. Two (2) SSD symbols
c. Scrambled data and 4B/5B encoded symbols

3.2.2 Test 147.3.2.4 - Disabling Transmit (DE-asserting TX_EN) : SYNC, SSD, and Transmit

Purpose

References

Resource
Requirements

Encoding

To verify that the PCS correctly transmits the expected sequence when TX_EN is de-
asserted.

[1]1IEEE 802.3-2022 —Subclause 147.3.2 - PCS Transmit

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

RESTRICTION LEVEL: Public | August 12,2025 | OPEN Alliance, Inc. Page |12
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Upon de-assertion of TX_EN, the PCS Transmit generates a special code ESD. When
there is no Transmit error, ESD is followed by ESDOK [1]. When there is a transmit
error, ESD is followed by ESDERR [1].

Connect the DUT to the Test Station

1. Cause the DUT to transmit a frame with a known payload to the test station.
2. De-assert TX_EN

Upon TX_EN de-assertion, the PCS Transmit shall transmit:
a. Special Code ESD
b. Where there is no transmit error, the ESD is followed by ESDOK
c. Where thereis atransmit error, the ESD is followed by ESDERR

If the ability to cause Jabber condition and the condition where TX_ER is asserted is
not available test coverage will decrease.

3.2.3 Test 147.3.2.4/Test 147.3.2.8 - Functions: ENCODE and Self-synchronizing scrambler

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify the ENCODE and Scrambling functions on PCS.

[1]IEEE 802.3-2022 —Subclause 147.3.2.4 and 147.3.2.8

T10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The ENCODE and Scrambling functions of PCS are expected to scramble 4B symbol
followed by 5B symbol encoding as defined in [1]

Connect the DUT to the Test Station

1. Cause the DUT to transmit a frame that has a known frame to the test
station

2. Observe and scrambled and 4B5B encoded 5B symbol output on TX pin or
LINE+/- pin of PMD.

The output of scrambled and encoded 5B symbols shall correspond to Table 147-
4B/5B Encodingin[1]and 147.2.8.

3.2.4 Test 147.3.2.4 - Transmitting WUT

Purpose

References

To verify the function to transmit WUT (Wake Up Tone).

[111EEE 802.3-2022 - Subclause 147.3.2.4 — Functions
[4] Open Alliance 10Base-T1S Sleep/Wake-up Specification, Version 1.0
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10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS transmit function shall support WUP command upon WUPRQ request. The
WUP shall comprise a SUSPEND, Wake-Up tone (WUT), COMMIT and ESD/ESDOK.
SUSPEND is comprised of 6 T symbols. The WUT is comprised of 12 periods of a
625KHz tone. COMMIT is comprised of 24 to 26 J symbols. The total length of the
WUP command shall meet the range from 32usec to 32.8usec.

Connect the DUT to the Test Station to generate Ml traffic

1. Cause WUP command transmission on DUT
2. Observed WUP command on 10BASE-T1S bus line (PMA output).

WUP command sequence, which is comprised of SUSPEND, Wake-Up Tone,
COMMIT, and ESD/ESDOK.

3.2.5 Test 147.3.2.9 - Jabber Functional Requirement

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify that the PCS sends ESD and ESDJAB symbols when data transmission
exceeds a time duration determined by xmit_max_timer

[111EEE 802.3-2022 - Subclause 147.3.2.9 - Jabber Function Requirement

T10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS transmit function shall be capable of halting a transmission if the packet
being transmitted continues longer than the specified time duration and sending
ESD, ESDJAB symbol sequence to notify the receivers.

Connect the DUT to the Test Station to generate Ml traffic

1. Cause Jabber condition on DUT by transmitting a packet for a time
exceeding the duration specified by xmit_max_timer.

2. Observe the PCS transmit output and check if the transmitter returns to
normal operation mode after a duration determined by the unjab_timer if
implemented.

Verify that the PCS transmits ESD and ESDJAB symbols to notify Jabber condition to
receivers and that the transmitter returns to normal operation after unjab_time
elapsed. If auto-recovery is not implemented, the transmitter will not transmit any
packet until the reset occurs.

DUT may not be able to cause a Jabber condition as the test case.
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3.3 GROUP 4: PCS Receive

3.3.1 Test 147.3.3.1 - Enabling Receive (Asserting RX_DV) : SYNC, SSD, Self-synchronizing

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

descrambler

To verify that the DUT PCS transitions to the data receiving state

[1]1IEEE 802.3-2022 —Subclause 147.3.3 - PCS Receive

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

Upon receiving two SSD symbols, PCS receives function passes four symbols (x5
(0101 in 4B)) to Ml while the descrambler is synchronizing, and after the
synchronization, five symbols (x5) are output.

Connect the DUT to the Transmit Station

1. Cause the DUT to enable the receiver and test station to transmit a packet
2. Monitor the bus (LINE+/-) and PCS output indirectly or directly.

Upon receiving at least two SSDs, which are transmitted from the Transmit station
a. RX_DVis asserted within 4 us of frame start on LINE

b. Preamble, which is comprised of symbols (value x5) and Start of Frame
Delimiter (xD symbol) are sent to Ml

If an unexpected symbol is received after J, RX_ER is asserted with RXD symbol E.

3.3.2 Test 147.3.3.4/Test 147.3.3.8 - DECODE and Self-synchronizing descrambler

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

To verify the PCS DECODE and Descrambling functions on PCS

[1]11EEE 802.3-2022 —Subclause 147.3.3.4 and 147.3.3.8

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The DECODE and Descrambling functions in PCS are expected to take 5B symbol
and return descrambled 4-bit value defined in 147.3.3.4 and 147.3.3.8.

Connect the DUT to the Transmit Station

1. Causethe DUT to enable the receiver and the Transmit station to transmit a
packet

2. Monitor the bus (LINE+/-) for scrambled 5B symbols and PCS data output
(RXD3:0) indirectly or directly
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Scrambled 5B symbol, which is monitored on the bus, is descrambled and decoded
to 4-bit value as specified.

3.3.3 Test 147.3.3.1 Disabling Receive (De-Asserting RX_DV) : ESDOK

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify that the PCS correctly disables receive and de-asserts RX_DV.

[1]1IEEE 802.3-2022 —Subclause 147.3.3.1 - PCS Receive

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS receiver leaves the DATA state and transitions to the GOOD_ESD state
when ESD or ESDBRS is followed by ESDOK and the PCS receive function is disabled
by de-asserting RX_DV.

Connect the DUT to the Test Station

1. Cause the DUT to enable the receiver and the Transmit station to transmit a
packet with ESDOK

2. Monitor the bus and PCS data output (RXD3:0) indirectly or directly.

Upon receiving ESDOK, the PCS shall cause the following:
Pass 4B ”0000” to MIl and de-assert RX_DV

3.3.4 Test 147.3.3.1 Disabling Receive (De-Asserting RX_DV) : ESDERR

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

To verify that the PCS correctly disables receive and de-asserts RX_DV.

[1]1IEEE 802.3-2022 —Subclause 147.3.3.1 - PCS Receive

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS receiver leaves the DATA state and transitions to the BAD_ESD state when
ESD or ESDBRS is followed by ESDERR, and the PCS receive function is disabled by
de-asserting RX_DV and asserting RX_ERR.

Connect the DUT to the Test Station

1. Causethe DUT to enable the receiver and the transmit station to transmit a
packet with ESDERR

2. Monitor the bus and PCS data output (RXD3:0) indirectly or directly.
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Upon receiving ESDERR, the PCS shall cause the following:
a. Pass 4B ”0000” to Mll with RX_ER is asserted

3.3.5 Test 147.3.3.1 Disabling Receive (De-Asserting RX_DV) : ESDJAB

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify that the PCS correctly disables receive and de-asserts RX_DV.

[1]1IEEE 802.3-2022 —Subclause 147.3.3.1 - PCS Receive

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS receiver leaves the DATA state and transitions to the BAD_ESD state when
ESD or ESDBRS is followed by ESDJAB, and the PCS receive function is disabled by
de-asserting RX_DV and asserting RX_ERR.

Connect the DUT to the Test Station

1. Cause the DUT to enable the receiver and the Transmit station to transmit a
packet with ESDJAB.

2. Monitor the bus and PCS data output (RXD3:0) indirectly or directly.

Upon receiving ESDJAB, the PCS shall cause the following:

Pass 4B”0000” to MIl with RX_ER asserted. The Jabber event can be reported to the
management entity (MDIO register) if it’s implemented

3.3.6 Test 147.3.4- PCS Loopback

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

To verify that the PCS Loopback function as required.

[111EEE 802.3-2022 - Subclause 147.3.4 - PCS Loopback

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receive station (refer to Appendix B — Test Stations)

The PCS shall be placed in loopback mode. In this mode, the PCS shall accept 4B
data from the Mll transmit path and return it on the receive path to the Mll. [1]

Connect DUT to the Test station

Enable loopback on PCS

2. Generate Ml traffic to PCS (The loopback bit in MDIO register 3.0.14 is set
to1.)

3. Observe data on the Receive path of Ml
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Verify that data generated on the Transmit path from the Mll is looped back to the Ml
Receive path. Also, PMA shall not send data during the loopback mode.

3.3.7 Test 147.3.6 — Carrier Sense

Purpose

References

Resource
Requirements

Discussion

Test Setup

Test Procedure

Observable
Results

Potential Issues

To verify the Carrier Sense function

[1]11EEE 802.3-2022 —Subclause 147.3.6 - Carrier Sense

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
T10BASE-T1S Receive station (refer to Appendix B — Test Stations)

When operating in half-duplex mode, the T0BASE-T1S PHY senses when the media
is busy and conveys this information to the MAC by asserting the MII CRS signal.

Connect DUT to Test Station

Cause the DUT to transmit a frame to the Receive station
Monitor CRS output directly or indirectly
Cause the DUT to receive a frame from the Transmit station

Pobd -

Monitor CRS output directly or indirectly

CRS is asserted while the DUT transmits or receives a packet. CRS is not asserted
untila DME encoded signal is present on the bus (LINE+/-)

3.3.8 Test 147.3.5 - Collision Detection(The case when DUT is transmitting)

Purpose

References

Resource

Requirements

Discussion

Test Setup

Test Procedure

To verify the Collision Detection function as required

[1]11EEE 802.3-2022 —Subclause 147.3.5 - Collision Detection

10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
10BASE-T1S Receiver station (refer to Appendix B — Test Stations)

When operating in half-duplex mode, the 10BASE-T1S PHY shall detect when a
transmission initiated locally results in a corrupted signal at the MDI as a collision.
When collisions are detected, the PHY shall assert the signal COL on the Mll for the
duration of the collision or until TX_EN signal is deasserted..

Connect DUT to the Test station

1. Cause the DUT to transmit a frame to the Transmit station in half-duplex
mode, and the Transmit station intentionally causes a collision on the bus

2. Monitor CRS and COL directly or indirectly
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Observable The DUT asserts COL while the collision is detected. Also, CRS is asserted while the
Results bus is busy, whether itis in a collision condition or not.

Potential Issues

3.3.9 Test 147.3.3 - Receiving WUP

Purpose To verify the correct reception of a WUP command as per the T0BASE-T1S
Sleep/Wake-up Specification
[1]IEEE 802.3-2022 —Subclause 147.3.3
References
[4] Open Alliance 10Base-T1S Sleep/Wake-up Specification, Version 1.0
Resource T10BASE-T1S Transmit station (refer to Appendix B — Test Stations)
Requirements 10BASE-T1S Receive station (refer to Appendix B - Test Stations)

The PCS component of the TC14-TC10 Sleep/Wake-up Specification lies outside the
Discussion scope of clause 147, the IEEE 802.3 -2022 specification. However, it is included in
this test specification for coverage purposes.

Test Setup Connect the DUT to the Transmit Station to generate Ml traffic

1. SetDUT into low power (WUS_LOW_POWER) state
Test Procedure 2. The transmit station sends WUP command to the DUT.

3. Observe implementation-dependent wake up behavior of the DUT.

Observable WUP command from the Transmit station wakes up DUT, and the Transmit station
Results and the DUT can communicate on the 10BASE-T1S bus line.

Potential Issues

APPENDICES

A  Appendix A -Testing Devices Without MIl Access

Purpose: To detail the tests that can be performed on a device without MIl (or any equivalent MIl) access and
to detail the modifications to the Procedures and Observable Results.

Discussion: Without Mll access, the number of tests that can be performed on a DUT will decrease.
Typically, the only observation points that will be available are packet counters or packets that are forwarded
through another port on the DUT, such as the SPl interface. Also, the transmissions available from the DUT
will depend on the command sets that are disclosed. This may limit testability and test coverage.
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Test Partner
Transmit/Receive
Station
h
Processor Digital Line .
i le—» PMD |« Oscilloscope
(Mil) PHY Tap -

A A

A
PC

Figure 1: 10Base T1S Test Setup (PMD + Digital PHY)
Test Partner
Transmit/Receive
Station
A
Processor MAC PHY Line Oscilloscope
(SPIIF) Tap

Y A

A
PC

Figure 2: 10Base T1S Test Setup (MAC PHY)
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B  Appendix B - Test Stations

Purpose: To provide the requirements of the test stations used during TOBASE-T1S PCS testing.
Discussion:

Two test stations may be required to perform all tests specified in this document. The 1T0BASE-T1S Receive
Test Station will examine transmissions from the DUT, and the 10BASE-T1S Transmit Test Station will
transmit the necessary test patterns to test the receiver of the DUT. Itis possible to combine both stations
into one setup. Itis generally assumed that a validated 10BASE-T1S Transmit Test Station will suffice for all
tests, as it must capture received signals from the DUT and emit test patterns. The Receive Test Station with
aline tap and an Oscilloscope is only necessary for validation of the Transmit Station.

The 10BASE-T1S Transmit Test Station will consist of software and hardware that is capable of transmitting
arbitrary differential Manchester-encoded 5B symbols to the DUT. The ability to send arbitrary sequences,
such as invalid transitions of the PCS Transmit State Machine, is essential to thoroughly test the receiver of
the DUT. The test setup is shown in Figure 1. Note that the MIl test station may be necessary for some tests,
but may be replaced with higher layers or a loopback in some tests.

- < Test Partner
Station |« Lt > Transmit
< Station
A A A
PC <

Figure 3: T0BASE-T1S Transmit Station Setup

The 10BASE-T1S Receive Test Station will consist of an oscilloscope and software to capture and decode the
transmissions from the DUT. The DUT will connect to the test station through the Line Tap as specified in
Appendix 5.C. The software will download the capture from the oscilloscope and decode the 5B differential
Manchester-encoded symbols, using knowledge of the T0BASE-T1S encoding, to create the MIl data stream.
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Test Partner

A

Receive Station

M_” ) DUT Line » Oscilloscope
Station |« Tap
F 3 F 3 F 3
PC

A4
A

Figure 4: 10BASE-T1S Receive Station Setup

C Appendix C -Line Tap
Purpose: To provide the requirements of a line tap that will be used, in conjunction with an oscilloscope, to

capture the transmissions from the DUT.

Discussion: The line tap will be a signal splitter or high-impedance probe, which can be attached to the line
directly.
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