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Initialization Information
The following table contains the steps taken to initialize the DUT prior to testing:

Component | Description

Software Flashpro PolarFire v1.1 and Softconsole v5.1
Initialization 1G teststp

Script

Additional N/A

Commands

Revision History
The following table contains a revision history for this report:

Revision | Explanation
1.0 Initial version.
Test Setup

All tests completed were completed using the UNH-IOL created Python Board. This board allows us to view
signaling transmitted and received before establishing a link, along with viewing the type of link signaling a device
is transmitting. Some of our testing took can be viewed at: http://wwuw.iol.unh.edu/consortiuns/ethernet/tools/aneg/
Some tests required the use of specific Smart Bits cards to establish a link and send packets.

PC with ANEG Main Software

DuUT

Ribbon Cables

Board
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Digital Signature Information

This document was created using an Adobe digital signature. A digital signature helps to ensure the authenticity of
the document, but only in this digital format. For information on how to verify this document’s integrity proceed to
the following site:

http://www.iol.unh.edu/certify Doc/

If the document status still indicates “Validity of author NOT confirmed”, then please contact the UNH-IOL to
confirm the document’s authenticity. To further validate the certificate integrity, Adobe 6.0 should report the
following fingerprint information:

MD?5 Fingerprint: 7B 9B 0C 40 55 27 86 CO F7 4A A345DB F9 40 6E
SHA-1 Fingerprint: 0359 97 71 28 ED 17 7F 1A 83 C5 D0 1D A8 2B 98 3E 2F OF E7

Result Key
The following table contains possible results and their meanings:

Result Meaning | Interpretation

PASS | Pass The Device Under Test (DUT) was observed to exhibit conformant behavior.
PWC | Pass With Comments | The Device Under Test (DUT) was observed to exhibit conformant behavior,
however changes were made to the normal test procedure or the behavior
observed requires additional comments.

FAIL | Falil The Device Under Test (DUT) was observed to exhibit non-conformant
behavior.

RTC | Referto Comments From the observations, a valid pass or fail was not determined. An additional
explanation of the situation is included.

Info Informative Test is designed for informational purposes only. The results may help ensure
the interoperability of the DUT, but are not standards requirements.

Warning The DUT was observed to exhibit behavior that is not recommended.

N/A Not Applicable This test does not apply to the device type or is not applicable to the testing
programselected.

N/S Not Supported The Device Under Test (DUT) was not observed to support the necessary

functionality required to perform these tests or the requirement is optional and
not supported by this device.

N/T Not Tested This test was not performed and therefore this is nota complete test report.
Please see the comments for additional reasons.
UA Unavailable The test was not performed due to limitation of the test tool(s) or interoperable

systems, or the test methodology is still under development.
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Summarized Results

The following table contains a summary of the results found within this report. Detailed procedures and observed
behaviors are included starting on page 6.

| Test Number and Label Parts | Results
28.1.1 — Transmit Link Burst Timer a PASS
28.1.2 — Interval Timer a PASS
b PASS
28.1.3 — Transmitted Link Code Word (Base Page) Encoding a PASS
b PASS
28.1.4 — NLP Compliance a PASS
28.1.5— Break Link Timer a PASS
28.1.6 — Link Fail Inhibit Timer a N/S
b N/S
c PASS
d N/S
28.1.7 — Remote Fault Bit a N/S
28.1.8 - Failed Link for HCD a PASS
28.2.1 - Ability Match a PASS
b PASS
c PASS
d PASS
28.2.2 — Acknowledge Match a PASS
b PASS
c PASS
28.2.3 — Consistency Match a PASS
b PASS
c PASS
28.2.4— Complete Acknowledge a PASS
28.2.5 - Behavior with Incomplete FLPs a PASS
b Info
c PASS
28.2.6 — Acceptance of Long FLPs a PASS
b PASS
28.2.7— Next Page, Extended Next Page and Remote Fault Bits a PASS
b PASS
c PASS
28.2.8 — Selector Field Combinations a PASS
b PASS
28.2.9 — Technology Ability Field Bits a PASS
b PASS
28.2.10 - Identification of Link Partneras Auto-Negotiation Able a PASS
28.2.11 — Range of NLP Timer a PASS
b PASS
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28.2.12 — Range of FLP Test Timer a PASS
b PASS
28.2.13 — Range of Data Detect Timer a PASS
b PASS
c PASS
28.2.14 — Transmit Disable State a PASS
28.2.15 — Priority Resolution Function a PASS
b Info
28.3.1 - Single Link Ready a N/S
28.3.2 — Range of Auto-Negotiation Wait Timer a N/S
28.4.1 — Link Count Max a N/S
28.4.2 — Range of Link Test Timers a N/S
b N/S
c N/S
28.4.3 — Range of Link Loss Timer a N/S
28.4.4 - Link Integrity and RD Active a N/S
b N/S
c N/S
d N/S
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GROUP 1: BASE PAGE TRANSMISSION

Test# and Label Part(s) Result(s)

28.1.1 — Transmit Link Burst Timer | a | PASS
Expected Results and Procedural Comments

Purpose: To verify proper separation of consecutive fast link test pulse (FLP) bursts.

a. For devices not using the extended Next Pages the separation of FLP bursts should be 14 £ 8.3 ms. For devices
using the extended Next Pages the separation of FLP bursts should be 6.25 + .55ms.

Comments on Test Results

a. This device was observed to not use extended Next Pages. The separation of FLPs from the rising edge of the
last pulse in an FLP to the rising edge of the first pulke in an FLP has been observed:

Transmit_link_burst_timer | max 16.221 ms +0.5us | avg: 16.220 ms + 0.5 us min: 16.220 ms + 0.5 ps

Of 246 FLP gaps observed

| Test# and Label Part(s) Result(s)
28.1.2 — Interval Timer a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the device under test (DUT) transmits FLPs with valid puke separation.

a. 2xinterval_timershould be 125 + 14 ps.
b. Interval_timershould be 62.5+ 7 ps.

Comments on Test Results

Timings below conformto proper values:

2xInterval_timer max 133.500 us £05pus | avg: 133.120 us £0.5us | min: 133.000 ps £ 0.5 ps
Of 2,366 Clk-Clk gaps

Interval_timer max 67.000 us £0.5pus | avg: 66.553 us + 0.5 us min: 66.500 ps £ 0.5 s
Of 676 Clk-Data gaps
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| Test# and Label Part(s) Result(s)
28.1.3 — Transmitted Link Code Word (Base Page) Encoding a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT transmits valid FLP data. This includes an acceptable Selector Field combination,

advertises the correct abilities in the Technology Ability Field, and transmits proper initial values for the Remote
Fault, Acknowledge, and Next Page bits.

a. The numberof pulkes in a burst should be 17-33 (inclusive).
The data in the default base code word should not change.
b. The Selector Field combination should correspond to S[4:0]=00001 as defined in Table 28A-1.
The Technology Ability Field should advertise the proper abilities as indicated in Table 28B-1.
The DUT should not advertise any abilities that it does not possess.
The value of the Remote Fault bit should be zero.
The value of the Acknowledge bit should be zero.
The value of the extended Next Page bit should be one if it supports extended Next Page and desires a extended
Next Page exchange, otherwise it should be zero.
The value of the Next Page bit should be one if it supports Next Page and desires a Next Page exchange,
otherwise it should be zero.

Comments on Test Results

a. Of 139 default Base Page FLPs observed, all contained 20 pukes and contained identical 16-bit Link Code
Words which would correspond to avalue of 8001 in MII Register 4.

b. The DUT was observed to transmit by default:
e A Selector Field corresponding to 802.3.

A Technology Ability Field that does not correspond to any abilities.

PAUSE and ASM_DIR PAUSE bits set to zero.

Remote Fault (RF) and Acknowledge (ACK) bits both set to zero.

Extended Next Page (XNP) bit setto zero

Next Page (NP) bit set to one.
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| Test# and Label Part(s) Result(s)

28.1.4— NLP Compliance [ a | PASS

| Expected Results and Procedural Comments

Purpose: To verify the DUT’s link pulse waveforms meet specification.

a. Under each test setup, the FLP's link pukes should fit within the NLP template defined in Figure 14-12,
Transmitter Waveform for link test pulse. After the differential output voltage drops below -50 mV, it shall
remain below +50 mV.

Comments on Test Results

a. The NLPs comprising an FLP were verified to conform to the LTP (NLP) template specified in Figure 14-12,
Transmitter waveform for link test pulse. Conformance was verified for both terminations ‘Test Load 1’ and
‘Test Load 2’ specified in Figure 14-11, Start-of-TP_IDL test load. Ako, for each test load, conformance was
verified both with and without a Twisted pair cable model inserted into the channel, as illustrated in Figure 14-
8, Differential output voltage test.

For the observed waveformenvelopes for each case, refer to the Figures 1 through 4 at the end of this report.

| Test# and Label Part(s) Result(s)

28.1.5— Break Link Timer [ a | PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT ceases transmission within the acceptable range.

a. The DUT ks sent a series of 20 identical, validly formed FLP bursts without the ACK bit set. Once reception of
the FLP bursts cease, the DUT should enter the TRANSMIT DISABLE state. Of 10 gaps observed, the
minimum and maximum gap between the last FLP sent from the DUT to the resumption of FLPs fromthe DUT,
is observed. The DUT's break_link_timershould be in the range 1200 to 1500 ms.

Comments on Test Results

a. 1.382s <break link timer<1.452s.
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| Test# and Label Part(s) Result(s)
28.1.6 — Link Fail Inhibit Timer a N/S
b N/S
c PASS
d N/S

Expected Results and Procedural Comments

Purpose: To verify that the DUT will defer for the proper amount of time before attempting to verify the status of the
link determined by the Auto-Negotiation process.

a. The DUT is sent a sequence of FLPs designed to cause it to enter the FLP LINK GOOD CHECK state and
resolve a 10BASE-T link. Upon entering th s state, the DUT should cease FLP transmission and source a
10BASE-T link signal for the duration of link_fail_inhibit_timer. At this point, since it has not received a valid
link from the Link Partner, it should determine that link_status=fail, and should cease sending a 10BASE-T link
signal as it proceeds to the TRANSMIT DISABLE state. The DUT’s link fail inhibit_timer +
transmit_link_burst_timer should lie in the range 750 to 1000 ms.

b. Repeat previous sequence (‘a’) with the addition of 100BASE-TX advertisement. The DUT should cease FLP
transmission and source a 100BASE-TX link signal for the duration of link_fail_inhibit_timer. At this point,
since it has not received a valid link fromthe Link Partner, it should determine that link_status=fail, and should
cease sending a 100BASE-TX link signal as it proceeds to the TRANSMIT DISABLE state. The DUT’s
link_fail_inhibit_timer should lie in the range 750 to 1000 ms.

c. Repeat sequence (‘a’) with the addition of 1000BASE-T advertisement, via a Next Page exchange. The DUT
should cease FLP transmission and source a 1000BASE-T link signal for the duration of link_fail_inhibit_timer.
At this point, since it has not received a valid link from the Link Partner, it should determine that
link_status=fail, and should cease sending a 1000BASE-T link signal as it proceeds to the TRANSMIT
DISABLE state. The DUT’s link_fail_inhibit_timershould lie in the range 750 to 1000 ms.

d. Repeat sequence (‘a’) with the addition of 10GBASE-T advertisement, via an extended Next Page exchange.
The DUT should cease FLP transmission and source a 10GBASE-T link signal for the duration of
link_fail_inhibit_timer. At this point, since it has not received a valid link from the Link Partner, it should
determine that link status=fail, and should cease sending a 10GBASE-T link signal as it proceeds to the
TRANSMIT DISABLE state. The DUT’s link_fail_inhibit_timershould lie in the range 2000 to 2250 ms.

Comments on Test Results

The DUT was observed to not support the 10BASE-T; therefore, this test could not be performed.

The DUT was observed to not support the 100BASE-T X; therefore, this test could not be performed.

c. Of 10 observed intervals between FLP cessation and 1000BASE-T link signaling cessation, the minimum was
840.061 ms.

d. The DUT was observed to not support the 10GBASE-T; therefore, this test could not be performed.

S
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| Test# and Label Part(s) Result(s)
28.1.7 — Remote Fault Bit | a [ NS

| Expected Results and Procedural Comments

Purpose: To verify that if the DUT implements the Remote Fault function, the DUT properly sets the Remote Fault
bit in its Link Code Word and keeps the Remote Fault bit set until exiting the COMPLETE ACKNOW LEDGE state

and restarting Auto-Negotiation.

a. If the DUT supports the Remote Fault function, the Remote Fault bit should be set in all FLPs that are
transmitted. The device & sent enough FLPs with the Remote Fault bit set to cause the DUT to set
ability_match=true. The DUT should have the Remote Fault bit set when it sends FLPs with the ACK bit set,
and when the DUT restarts Auto-Negotiation, the Remote Fault bit should still be set. The device is then sent
enough FLPs to cause the DUT to obtain both an ability _match and an acknowledge match. When the DUT
restarts Auto-Negotiation, the Remote Fault bit should not be set.

Comments on Test Results

a. The DUT was observed to not support the Remote Fault function; therefore, this test could not be performed.

| Test# and Label Part(s) Result(s)

28.1.8 — Failed Link for HCD [ a | PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT starts a re-negotiation upon the reception of a link_status=FAIL from the resolved
highest common denominator (HCD) technology.

a. The DUT should restart Auto-Negotiation upon reception of the link status=FAIL message. The DUT is
connected to another 100BASE-TX device. Once the device’s LEDs indicated a link, the connection was
broken. Thus, referring to Figure 28-16, Arbitration state diagram, the DUT should leave the FLP LINK
GOOD state and progress through the TRANSMIT DISABLE state to the ABILITY DETECT state.

Comments on Test Results

a. The delay observed from the end of transmission by the DUT to the first FLP transmitted by the DUT was
measured to be approximately break_link_timer value, which would indicate proper state-machine behavior.
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GROUP 2: BASE PAGE RECEPTION

Test# and Label Part(s) Result(s)

28.2.1 — Ability Match a PASS
b PASS
c PASS
d PASS

Expected Results and Procedural Comments

Purpose: To verify that the DUT enters the ACKNOWLEDGE DETECT state upon reception of complete,
consecutive, and consistent FLP bursts, ignoring the value of the Acknowledge bit.

a. The DUT should not enter the ACKNOWLEDGE DETECT state after the reception of 3 identical FLPs. The
DUT should enter the ACKNOWLED GE DET ECT state after the reception of at least 4 complete and matching
FLPs, regardless of the value of the Acknowledge bit. Foruse in later tests, the number of FLPs required by the
DUT to enter into the ACKNOWLEDGE DETECT state (n) is recorded.

b. The device is sent (n) FLPs separated by 16 ms, where (n) is the minimum number of FLPs required to put the
DUT into the ACKNOWLEDGE DETECT state (determined in part a, above). The 1% and 3 FLPs are
identical, and the 2" and 4™ FLPs are identical (assuming n=4), but one bit different than the 1* and 3. All
FLPs are identical except for the Technology Ability Fields. The DUT should not enter the ACKNOWLEDGE
DETECT state. All one-bit differences are tested.

c. The DUT & sent a sequence of (n) NLPs and FLPs. The FLPs in the sequence are all identical. The pattem is
then varied such that the number of FLPs and NLPs changes; however, the total amount sent never exceeds (n).

d. The DUT should reset to its default Base Page and be sending FLPs with the Acknowledge Bit not set, after
restarting Auto-Negotiation.

Comments on Test Results

a. The device was observed to not set its ACK bit upon receipt of 3 identical FLPs. The device was observed to
set its ACK bit upon receipt of the fourth FLP regardless of the ACK bit, indicating that the DUT entered the
ACKNOWLEDGE DETECT state.

b. Inall cases,the DUT was observed to properly not set its ACK bit upon receipt ofthe alternating FLPs.

c. Inall cases,the DUT was observed to properly not set its ACK bit upon receipt ofaltemating FLPs and NLPs.

d. The DUT was observed to properly reset to its default Base Page.
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| Test# and Label Part(s) Result(s)
28.2.2 — Acknowledge Match a PASS
b PASS
C PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT enters the COMPLETE ACKNOWLEDGE state only after receiving 3 consecutive
and consistent FLPs with the Acknowledge bit set.

a. The DUT is sent (n) FLPs without the ACK bit set, and a certain amount of FLPs with the ACK bit set, but
otherwise identical. Where (n) is the value found in test #28.2.1 to cause the DUT to enter the
ACKNOWLEDGE DETECT state. The DUT should obtain an acknowledge match and enter the COMPLETE
ACKNOWLEDGE state after the reception of 3such FLPs with the ACK bit set.

b. The DUT & sent (n) identical FLPs without the ACK bit set, then another identical FLP, but with the ACK bit
set, then an FLP that is one bit different, and finally an FLP identical to the first FLP with the ACK bit set. In
this way, the DUT does not see three consecutive FLPs with the ACK bit set and thus should not determine
acknowledge_match=TRUE. The DUT should never enter the COMPLETE ACKNOWLEDGE state, and
should send out FLPs with the Acknowledge bit set until nlp_test_max_timer expires. Following the FLPs
should be agap of “break_link_timer’ until FLP transmission resumes. All one-bit differences are tested.

c. The DUT is sent two groups of FLPs. The first group is comprised of (n) valid FLPs. The second group is
comprised of one FLP with ACK, followed by one NLP, followed by FLPs with ACK until (m) is reached,
where (m) is the minimum number of FLPs with ACK required to put the DUT into the COMPLETE
ACKNOWLEDGE state (determined in part a, above). All the FLPs are the same except for the Acknowledge
bit. The patterns are retransmitted increasing the amount of NLPs sent in the second group, but never
exceeding (m).

Comments on Test Results

a. The DUT was observed to enter the COMPLETE ACKNOWLEDGE state after the reception of 3 FLPs with
the ACK bit set.

b. The DUT continued transmission of FLPs with ACK set after it received the last FLP from the traffic generator
until the nlp_test max timer expired. Additionally, following the last FLP from the DUT was a gap of
approximately break_link_timer before FLP transmission resumed.

c. Inallcases,the DUT was observed to properly not enter the COMPLETE ACKNOW LEDGE state.
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| Test# and Label Part(s) Result(s)
28.2.3 — Consistency Match a PASS
b PASS
C PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT performs a consistency match test on received FLPs.

a. The DUT is sent (n) FLPs without the ACK bit set and then (m) FLPs with the ACK bit set. The transmitted
abilities in the first set of (n) FLPs differ from those in the second set of (m) FLPs. Where (n) is the value
found in test #28.2.1 and where (m) is the value found in test #28.2.2. All FLPs are sent with 16 ms spacing.
The DUT should cease transmitting FLPs immediately once the inconsistent FLPs are received. All one bit
different combinations are tested.

b. The DUT should require 1 FLP to determine that the link partner is Auto-Negotiation able. The DUT should
then require 3 identical FLPs (ignoring the ACK bit) in order to set ability_match=true. If the 3 FLPs received
all had the ACK bit set, then acknowledge match=true as well; however, upon transition to the
ACKNOWLEDGE DETECT state, acknowledge_match should be reset to fake. At this point, the DUT may
re-evaluate acknowledge _match, prior to receiving additional FLPs, and determine that the last three FLPs were
identical with the ACK bit set, and reset acknowledge _match to true. In this case, the DUT should enter
COMPLETE ACKNOWLEDGE after receiving 4 FLPs, where at least the last three FLPs are identical with the
ACK bitset. Altematively, the DUT’s acknowledge match function may only update following the receipt ofa
new FLP. In this case acknowledge_match cannot be set true until another identical FLP with ACK bit set is
received. Thus, a total of 5 identical FLPs would be required for the DUT to enter the COMPLETE
ACKNOWLEDGE state, where the last three FLPs received must have the ACK bit set.

c. The DUT is sent (n) valid FLPs and then (m) additional pukes varying between NLPs and FLPs with the
Acknowledge bit set. The set of (m) FLPs are one bit different than the set of (n) FLPs. The pattems are re-
transmitted increasing the amount of NLPs sent in the second group, but never exceeding (m).

Comments on Test Results

a. In all cases, the DUT properly detected consistency match=fake and terminated transmission of FLPs, even if
an FLP was being transmitted.

b. The DUT was observed to enter the COMPLETE ACKNOWLED CE state after receiving 4 identical FLPs with
the ACK bit set.

c. Inallcases,the DUT properly ceased transmission of FLPs.
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Test# and Label ~ Part(s) Result(s)

28.2.4— Complete Acknowledge “ PASS
Expected Results and Procedural Comments

Purpose: To verify that the DUT sends out a valid number of Link Code Words after the COMPLETE
ACKNOWLEDGE state has been entered.

a. The DUT is sent (n) FLPs without the ACK bit set and then (m) FLPs with the ACK bit set (enough to put the
DUT into COMPLETE ACKNOWLEDGE), but otherwise identical. After the COMPLETE ACKNOWLEDGE
state has been entered, the DUT should send out remaining_ack_cnt FLPs containing its Link Code Word. The
remaining_ack_cnt is defined as 6to 8 inclusive, additional FLPs.

Comments on Test Results

a. The DUT transmitted 7 additional FLPs with ACK bit set before it attempted to establish a link.

| Test# and Label Part(s) Result(s)
28.2.5 - Behavior with Incomplete FLPs a PASS
b Info
c PASS

| Expected Results and Procedural Comments

Purpose: To observe the DUT’s behavior upon receipt of incomplete FLP bursts.

a. The DUT should not enter the ACKNOWLEDGE DETECT state upon reception (n) FLPs, when the “FLPs”
contain only 9 or fewer data bits. The FLPs must be spaced so that the time required to transmit the entire
sequence is greater than nlp_test_ max_timer.

b. INFORMATIVE: The DUT may enter the ACKNOWLEDGE DETECT state upon reception of the minimum
number of “FLPs” (as in part a) when the “FLPs” contain 10 to 16 data bits. This value should correspond to
the implemented rx_bit_cnt_check value.

c. The DUT should not enter the ACKNOWLEDGE DETECT state upon reception of FLPs split into two halves,
each half being separated by 16 ms.

Comments on Test Results

a. The DUT was observed to not set its ACK bit upon receipt of “FLPs” with only 1 through 9 data bits.

b. The DUT was observed to set its ACK bit upon receipt of FLPs with 16 clock pukes (15 data bits). This
suggests that the implemented rx_bit_cnt check value i 16. This test is not judged on a pass/fail basis as a
DUT may “receive” an “FLP” with fewer than 17 clock pukes without timing out (refer to Figure 28-15,
Receive state diagram); however, there is no requirement that received short FLPs be evaluated by the ability
match function.

c. The DUT was observed to not set its ACK bit upon receipt of a ‘normal’ FLP pulled apart in time, as described
in the test procedure.

Page 14 of 26



Ty
101 DUT: Microsemi Polarfire DVP-102-000481-001

| Test# and Label Part(s) Result(s)
28.2.6 — Acceptance of Long FLPs a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT properly accepts FLPs containing more than 16 data positions by ignoring all but
the first 16 data bits. If the DUT & extended Next Page able then this i used to verify that the DUT properly accepts
FLPs containing more than 48 data positions ignoring all but the first 48 data positions.

a. The DUT is sent 4 long FLPs, each with an extra data one (requiring 1 extra data and 1 extra clock puke). It
should enter the ACKNOWLEDGE DETECT state

b. The DUT is sent 4 long FLPs, each with 5 extra data pukes, (requiring 2 extra data, and 5 extra clock pukes). It
should enter the ACKNOWLEDGE DETECT state upon receipt of these FLPs.

Comments on Test Results

a. The DUT properly entered the ACKNOWLEDGE DETECT state as observed by the setting of its ACK bit.
b. The DUT properly entered the ACKNOWLEDGE DETECT state as observed by the setting of its ACK bit.

6)
28.2.7 — Next Page, Extended Next Page and Remote Fault Bits a PASS
b PASS
c PASS

Expected Results and Procedural Comments

Purpose: To verify that the DUT can handle the reception of an FLP froma Next Page capable device as well as the
reception of a flagged Remote Fault bit.

a. The DUT is sent (n) FLPs with the Next Page bit set to one, and (m) FLPs with the NP and ACK bits set to one.
It should enter the COMPLETE ACKNOWLEDGE state.

b. The DUT is sent (n) FLPs with the Remote Fault bit set to one, and (m) FLPs with the RF and ACK bits set to
one. It should set the Remote Fault bit in its M1 Status Register, and any other behavior is unpredictable.

c. The DUT is sent (n) FLPs with the Next Page and extended next Page bits set to one, and (m) FLPs with the
NP, XNP and ACK bits set to one. It should enterthe COMPLETE ACKNOWLEDGE state.

Comments on Test Results

a. The DUT properly entered the COMPLETE ACKNOWLED GE state.
b. The DUT properly entered the COMPLETE ACKNOWLEDGE state.
c. The DUT properly entered the COMPLETE ACKNOWLEDGE state.
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| Test# and Label Part(s) Result(s)
28.2.8 — Selector Field Combinations a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT accepts FLPs with the Selector Field set to a reserved combination or to the
defined Isochronous Ethemet combination.

a. The DUT is sent (n) identical FLPs with Selector Fields of 00000, 11000, 11111, and 01000 (Isochronous
Ethemet). The DUT should enterthe ACKNOWLEDGE DETECT state in all cases.

b. The DUT is sent (n) identical FLPs with Selector Fields of 00000, 11000, 11111, and 01000 (lsochronous
Ethemet) along with (m) additional, identical FLPs; enough to put the DUT through the COMPLETE
ACKNOWLEDGE state. The DUT should enter the COMPLETE ACKNOWLEDGE state on all Selector Field
combinations.

Comments on Test Results

a. Inall cases, the DUT properly entered the ACKNOWLEDGE DETECT state as observed by the setting of its
ACK bit.
b. Inall cases,the DUT properly entered the COMPLETE ACKNOWLEDGE state.

| Test# and Label Part(s) Result(s)
28.2.9 — Technology Ability Field Bits a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT accepts FLPs with different combinations of the Technology Ability Field bits set
to logic one.

a. The DUT is sent (n) identical FLPs with varying Technology Ability Field bits set to one. It should enter the
ACKNOWLEDGE DETECT state on all combinations of Technology Ability Field bits set to one.

b. The DUT is sent (n) identical FLPs with varying Technology Ability Field bits set to one along with (m)
additional identical FLPs, enough to put the DUT through the COMPLETE ACKNOWLEDGE. The DUT
should enter the COMPLETE ACKNOWLEDGE state on all combinations of Technology Ability Field bits set
toone.

Comments on Test Results

a. In all cases, the DUT properly entered the ACKNOWLEDGE DETECT state as observed by the setting of its
ACK bit.
b. Inall cases,the DUT properly entered the COMPLETE ACKNOWLEDGE state.
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| Test# and Label Part(s) Result(s)

28.2.10 — Identification of Link Partner as Auto-Negotiation Able [ a | PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT & able to recognize its link partner as capable of Auto-Negotiation within
specification.

a. The DUT should recognize the Link Partner as Auto-Negotiation able when flp_cnt=done. Note: According to
Figure 28-15, Receive state diagram, flp_cnt gets incremented to ‘1’ after the second received puke. This first
pulke does not increment flp_cnt. Thus, the conformant range for flp_cnt (6 to 17) corresponds to a range of 7
to 18 received pulses.

Comments on Test Results

a. flp_cnt was observed to be 6 (thus flp_cnt=done after 7 pulses).

| Test# and Label Part(s) Result(s)
28.2.11 - Range of NLP Timer a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT accepts FLP bursts with proper spacing, and refuses those with spacing outside of
the acceptable range.

a. The DUT is sent (n) FLPs at a valid spacing, which cause it to enter the ACKNOWLEDGE DETECT state and
set its Acknowledge bit. This process i repeated, but the FLP-to-FLP spacing is decreased until the DUT no
longer sets its Acknowledge bit. The values from when the DUT sets its ACK bit to when the DUT no longer
sets its ACK bit are taken as the range of the nlp_test_min_timer. This range should lie between 5ms and 7 ms.

b. The above procedure s repeated, but instead the FLP spacing i increased, and a range for the
nlp_test_max_timer is determined. This range should lie between 50 ms and 150 ms.

Comments on Test Results

a. 5.7ms <nlp_test min_timer < 6.5 ms.
b. 68ms <nlp_test max timer <130 ms.
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| Test# and Label Part(s) Result(s)
28.2.12 — Range of FLP Test Timer a PASS
b PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT determines that its link partner is Auto-Negotiation able upon receiving pulses
spaced within flp_test_min_timer and flp_test_max_timer, and does not recognize a device as Auto-Negotiation able
upon receiving pulses spaced outside the acceptable range.

a. The flp_test_min_timer should lie between 5 ps and 25 pis.
b. The flp_test_max_timer should lie between 165 ps and 185 ps.

Comments on Test Results

a. 11 ps <flp_test_min_timer <20 ps.
b. 174 us <flp_test max_timer < 184 pus.

| Test# and Label Part(s) Result(s)
28.2.13 — Range of Data Detect Timer a PASS
b PASS
c PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT accepts data pulkes with proper spacing and refuses data pulses with spacing
outside the acceptable range.

a. The data_detect_min_timer should lie between 15 ps and 47 s.

b. The data_detect_max_timer should lie between 78 us and 100 ps.

¢. The DUT should ignore the first data pule and decode the second data puke as logic one causing the DUT to
enter the ACKNOWLEDGE DET ECT state.

Comments on Test Results

a. 21pus <data detect min_timer <31 pus.
b. 84 us <data detect_max_timer <90 ps.
c. The DUT properly entered the ACKNOWLEDGE DETECT state
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| Test# and Label Part(s) Result(s)
28.2.14 — Transmit Disable State [ a | PASS

| Expected Results and Procedural Comments

Purpose: To verify that the DUT enters the ABILITY DETECT state upon completion of break_link_timer fromthe
TRANSMIT DISABLE state.

a. The DUT should resume FLP transmission after break link_timer is finished, regardless of the received FLPs
during the time where the DUT was in the TRANSMIT DISABLE state.

Comments on Test Results

a. The DUT was observed to resume FLP transmission after the break link timer was finished.

Test# and Label Part(s) Result(s)
28.2.15 — Priority Resolution Function a PASS
b Info

Expected Results and Procedural Comments

Purpose: To verify that the device under test properly configures the highest common denominator (HCD)
technology for the transmitted technologies in a link code word.

a. In every case, the DUT should resolve a link at the highest priority possible based on the priority resolution
function for the technologies advertised

b. INFORMATIVE: The DUT should enter the FLP LINK GOOD CHECK state and it is recommended that it
disable all Ethemet PMAs.

Comments on Test Results

a. The DUT was observed to resolve a link at the highest priority possible in every case based on the technologies
advertised.
b. The DUT was observed to enter the FLP LINK GOOD CHECK state and disable all Ethernet PMAs.
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GROUP 3: PARALLEL DETECTION

Test# and Label Part(s) Result(s)

26.3.1 - Single Link Ready T | NS

Expected Results and Procedural Comments

Purpose: To verify that the DUT properly monitors the status of single_link ready during Parallel Detection.

a. The DUT issent ‘lc_max 10BASE-T Link Test Pulses causing the device to transition to the LINK STATUS
CHECK state in Figure 28-16, Arbitration state diagram. According to Figure 28-17, NLP Receive Link
Integrity Test state diagram, after the link_loss_timer expires, the DUT should see link_status[NLP]=FAIL, and
thus detect single_link_ready=false. Referring to Figure 28-16, this should immediately cause a transition from
LINK STATUS CHECK to PARALLEL DETECTION FAULT. A conformant device should cease FLP
transmission for approximately link_loss_timer when parallel detecting a 10BASE-T link.

Comments on Test Results

a. The DUT was observed to not support half duplex; therefore this test could not be performed.

| Test# and Label Part(s) Result(s)

28.3.2 — Range of Auto-Negotiation Wait Timer - a | NS5 |

| Expected Results and Procedural Comments

Purpose: To verify that the implemented value of autoneg_wait_timer is within the specified range of 500 to 1000ms

a. The DUT is sent NLPs continuously and the delay between the cessation of FLPs and the transmission of NLPs
from the DUT is measured. The minimum observed value of this interval is taken as the upper bound of the
autoneg_wait_timer. The lowerbound is obtained by finding X, where X is the number of NLPs that will cause
the DUT to never enter FLP LINK GOOD CHECK state. Sending X+1 NLPs will cause the DUT to enter the
FLP LINK GOOD CHECK state. The value of X, along with the value of Ic_max from test 28.4.1 and the
link_loss_timer fromtest 28.4.3 are used to calculate the lower bound (see results).

The range of the autoneg_wait_timer should lie within the range of 500 ms to 1000 ms.

Comments on Test Results

a. The DUT was observed to not support half duplex; therefore this test could not be performed.
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GROUP 4: 10BASE-T RELATED TESTS

Test# and Label Part(s) Result(s)

26.4.1— Link Count Max T | NS

Expected Results and Procedural Comments

Purpose: To verify that the DUT implements Ic_maxwithin 2 to 10 Link Test Pules.

a. The DUT should cease FLP transmission for approximately link loss_timer after receiving between 2 to 10
validly spaced Link Test Pulses.

Comments on Test Results

a. The DUT was observed to not support 10BASE-T; therefore this test could not be performed.

| Test# and Label Part(s) Result(s)
28.4.2 — Range of Link Test Timers a N/S
b N/S
c N/S

| Expected Results and Procedural Comments

Purpose: To verify that the DUT accepts NLPs (link test pulkses) with proper spacing, and refuses those with spacing
outside of the acceptable range.

a. The DUT issent ‘lc_max Link Test Pukes. The spacing between these pukes is decreased until the DUT no
longer enters the LINK STATUS CHECK state. The link_test_min_timershould lie between 2 ms and 7 ms.

b. The DUT is sent ‘lc_max Link Test Pulses. The spacing between these pulkes is increased until the DUT no
longer enters the LINK STATUS CHECK state. The link_test_max_timer should lie between 25 ms and 150
ms.

c. The DUT is sent a continuous stream of Link Test Pulses with the spacing that is less than link_test_min_timer.
The device should never enter the LINK STATUS CHECK state.

Comments on Test Results

a. The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
b. The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
c. The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
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| Test# and Label Part(s) Result(s)

28.4.3 - Range of Link Loss Timer | a | NS |

| Expected Results and Procedural Comments

Purpose: To verify that the DUT implements link_loss_timer within 50 ms and 150 ms.

a. The DUT is sentone second of validly spaced Link Test Pukes in order to forma valid 10BASE-T link. A gap
is introduced followed by another second of validly spaced Link Test Pulses. The length of the gap is increased
until the DUT is observed to drop link. The DUT should keep link with a gap ranging from 50 ms to 150 ms.

Comments on Test Results

a. The DUT was observed to not support 10BASE-T; therefore this test could not be performed.

Test# and Label Part(s) Result(s)

28.4.4 - Link Integrity and RD Active a N/S
b N/S
c N/S
d N/S

Expected Results and Procedural Comments
Purpose: To verify that the DUT maintains 10BASE-T link upon reception of valid 10BASE-T frames.

a. The DUT is sent ‘lc_max pulses directly followed by a continuous stream of frames. The frames should satisfy
RD=active such that when autoneg_wait_timer=done the device will begin transmitting valid 10BASE-T link.

b. The DUT is sent one less than ‘Ic_max pukes directly followed by a continuous stream of frames. The DUT
should never establish a link, and thus, never send out NLPs and never receive the frames. Figure 28-17, NLP
Receive Link Integrity Test state diagram, requires that the DUT receive the number of Link Test Pulses
determined by Ic_maxbefore determining link_status=READY.

c. The DUT is sent a continuous stream of frames with no Link Test Pukes. The DUT should never establish a
link, and thus, neversend out NLPs and never receive frames.

d. The DUT is sent a continuous stream of Link Test Pulkses (LTPs) for less than autoneg_wait_timer. Through the
use of a DPDT relay, the receive channel of the DUT is then switched to a 100BASE-TX source for several
seconds, and then switched back to the 10BASE-T frames. A conformant device should not establish a
10BASE-T link and should establish a 100BASE-TX link through Parallel Detection while the device is
receiving 100BASE-T X signalling and should not establish a link upon detection of 10BASE-T frames.

Comments on Test Results

The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
The DUT was observed to not support 10BASE-T; therefore this test could not be performed.
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Figure 1: LTP Mask (Test Load 1, No Twisted Pair Model)
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Figure 2: LTP Mask (Test Load 1, With Twisted Pair Model)
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Figure 3: LTP Mask (Test Load 2, No Twisted Pair Model)
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Figure 4: LTP Mask (Test Load 2, With Twisted Pair Model)

3t Averaged Wawveform |
Wawveform Envelope

Voltage (V)
o
S

1k ]
20 -
3F -
| | | | | | |
0 100 200 300 400 500 600 700
Time (ns)

Page 26 of 26



	/Gigabit Ethernet Consortium
	Clause 28 Auto-Negotiation State Machine Test Suite
	Report v6.0
	Test Tool and Test Suite Information
	Initialization Information
	Revision History
	Test Setup
	Digital Signature Information
	Result Key
	Summarized Results
	GROUP 1: BASE PAGE TRANSMISSION
	28.1.1 – Transmit Link Burst Timer
	28.1.2 – Interval Timer
	28.1.3 – Transmitted Link Code Word (Base Page) Encoding
	28.1.4 – NLP Compliance
	28.1.5 – Break Link Timer
	28.1.6 – Link Fail Inhibit Timer
	28.1.7 – Remote Fault Bit
	28.1.8 – Failed Link for HCD
	GROUP 2: BASE PAGE RECEPTION
	28.2.1 – Ability Match
	28.2.2 – Acknowledge Match
	28.2.3 – Consistency Match
	28.2.4 – Complete Acknowledge
	28.2.5 – Behavior with Incomplete FLPs
	28.2.6 – Acceptance of Long FLPs
	28.2.7 – Next Page, Extended Next Page and Remote Fault Bits
	28.2.8 – Selector Field Combinations
	28.2.9 – Technology Ability Field Bits
	28.2.10 – Identification of Link Partner as Auto-Negotiation Able
	28.2.11 – Range of NLP Timer
	28.2.12 – Range of FLP Test Timer
	28.2.13 – Range of Data Detect Timer
	28.2.14 – Transmit Disable State
	28.2.15 – Priority Resolution Function
	GROUP 3: PARALLEL DETECTION
	28.3.1 – Single Link Ready
	28.3.2 – Range of Auto-Negotiation Wait Timer
	GROUP 4: 10BASE-T RELATED TESTS
	28.4.1 – Link Count Max
	28.4.2 – Range of Link Test Timers
	28.4.3 – Range of Link Loss Timer
	28.4.4 – Link Integrity and RD Active

		2017-08-04T12:49:00-0400
	UNH-IOL




