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Notice

© 2020 Ethernet Alliance and its licensors. All rights reserved. Use or reproduction of this PoE Test Plan
without permission of the copyright holder is strictly prohibited.

THIS POE TEST PLAN IS PROVIDED “AS IS” WITH NO WARRANTIES WHATSOEVER, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, FIT-
NESS FOR ANY PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY PRO-
POSAL, POE TEST PLAN, OR SAMPLE.

The Ethernet Alliance and its members disclaim all liability, including liability for infringement of any pro-
prietary rights, relating to use of information in this PoE Test Plan. Use and implementation of this PoE Test
Plan may be subject to patent rights of third parties, including both persons who have contributed to the
PoE Test Plan and persons who have not contributed to it, and both members and non-members of the Eth-
ernet Alliance. THE ETHERNET ALLIANCE MAKES NO REPRESENTATIONS OR WARRANTIES AS TO THE
EXISTENCE OR ABSENCE OF SUCH RIGHTS AND SHALL HAVE NO RESPONSIBILITY, OBLIGATION, OR
LIABILITY TO ANY PERSON, IN ANY MANNER OR CIRCUMSTANCE, UNDER ANY LEGAL THEORY WHAT-
SOEVER, FOR FAILURE TO RECOGNIZE, DISCLOSE, OR IDENTIFY ANY PATENT RIGHTS OR ANY OWNERS
OR CLAIMANTS THEREOF; FOR ANY INCOMPLETE OR INACCURATE IDENTIFICATION OR DISCLOSURE
OF SUCH RIGHTS, OWNERS, OR CLAIMANTS; OR FOR YOUR OR ANY PERSON’S RELIANCE ON OR USE
ORIMPLEMENTATION OF THE POE TEST PLAN OR INCORPORATION THEREOF IN TEST TOOLS OR TEST
EQUIPMENT, PROTOCOLS, SOFTWARE, OR TESTING PROCEDURES OR OTHER PRODUCTS.

This PoE Test Plan may also incorporate by reference other specifications published by third parties. Any
licensee of this PoE Test Plan is solely responsible for acquiring any licenses from such third parties that are
necessary to access, use, and/or implement such third parties’ PoE Test Plans.
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History of changes

This document is Version 1.4, dated November 17, 2020.

Changes to improved and updated versions of this document are recorded here in the Tables below. These
changes are the result of accepted comments filed against the testplan. The “ID” column in the change
Tables is an identifier for the comment that caused a particular change. The description of the change is
meant to be informative rather than exhaustive, carefully check the precise differences made by comparing
to the previous version of the test plan.

Version 1.0

This is the initial release of the Test Plan.

Version 1.1

The following changes were made compared to the previous release of the testplan.

ID Section Page Description ofchange

2 9.70.1 141  Testre-written and parameters changed for clarity and repeatability.
3 9.70.2 142  Test re-written and parameters changed for clarity and repeatability.

4 122 295  Modified test to allow it to be run independently of 12.1 by making the test model
send an first frame with initialized power values.

5 911 65 Better handling of the case where negative detection currents are measured during
a test.

6 9.64 130  Fixed the pin numbering in Figure 9.

7  9.64 130  Added a high pass filter to the measurement circuit in Figure 9 to make the test

insensitive to PD load changes.

8 11.64 271  Fixed the pin numbering in Figure 10.

9 11.64 271  Added a high pass filter to the measurement circuit in Figure 10 to make the test
insensitive to PD load changes.

10 9.24a 80 Added a test for a new Autoclass requirement in IEEE P802.3cv.

Version 1.2

The following changes were made compared to the previous release of the testplan.

ID Section Page Description ofchange

9 11.64 271  Comment #9 against version 1.0 was not implemented correctly. The measure-
ment circuit in Figure 10 was modified to include a highpass filter and the mea-
surement below 500 Hz was removed.

Version 1.3

The following changes were made compared to the previous release of the testplan.
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ID Section Page Description ofchange

11 9.24 80 Clarify reference to IEEE 802.3cv maintenance

12 11.51 245  Include a second inrush test procedure and changed pass requirements to require
passing one of the two test procedures

13 11.61 263  Modified current limit test procedure to improve testability

14 11.62 267  Modified current limit test procedure to improve testability

15 11.63 270  Modified test procedure to mark the test "No test required" and remove procedure
from test plan

Version 1.4

The following changes were made compared to the previous release of the testplan.

ID Section Page Description of change

16 3 295  Modified PD DLLC test procedures to add a 5 minute delay after an Ethernet link
is established
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1 Overview of the program

The EA PoE Certification Program is an Ethernet Alliance Defined Program to provide branding for IEEE
802.3 PoE Products. This branding includes both a visible logo for use on products and a listing on an EA
Certified Products website with all relevant product information.

This program is designed to differentiate products that comply to IEEE 802.3 Power over Ethernet from other
products that market themselves as Power over Ethernet.

The program is designed to be open, lightweight, and as simple as possible administratively. It supports
both first- and third-party testing. Certification covers complete systems, including evaluation systems. It
will not certify individual components. Logos are based on single port per product testing but does not
preclude testing on all ports.

The Ethernet Alliance will institute both brand protection and conflict resolution processes for disputes re-
lating to the logo program.

2 Device information provided

In order to perform the correct test procedure the following information is provided with each device that is
being tested.

2.1 Required information for PSE tests

Type of the PSE, which can be Type 3 or Type 4.
Highest Class the PSE is able to support, this can be any of 1 through 8.

4-pair capability indicates the PSE is capable of providing power over 4-pairs. A PSE capable of 4-pair op-
eration is referred to as a “4-pair PSE”, a PSE that can only operate over 2 pairs is referred to as “2-pair
PSE”.

PSE evaluation system indicates that the PSE is an evaluation system.

DLL capability indicates that the PSE supports the Power via MDI TLV and Data Link Layer classification.

The PSE’s Logo Class is determined to be the highest Class the PSE is able to support.

2.2 Required information for PD tests

Type of the PD, which can be Type 3 or Type 4.
Signature configuration which can be single-signature or dual-signature.

Requested Class of the PD, which can be any of Class 1 through Class 8 for single-signature PDs, and any
of Class 1 through Class 5 for each Mode of the dual-signature PD. For a dual-signature, the requested
Class for both Mode A and Mode B must be provided.

Link speeds that the PD supports, any of 10BASE-T, 100BASE-TX, 1000BASE-T, 2.5GBASE-T, 5GBASE-T, and
10GBASE-T.
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Autoclass Whether or not the PD requests Autoclass (yes or no).

Class 8 extended power Whether or not the single-signature PD makes use of the option to exceed the
Class 8 9P(jass_pp limit.

Class 5 extended power Whether or not the dual-signature PD makes use of the option to exceed the Class 5
9PClass_pp-2p limit.

PD evaluation system indicates whether the PD is an evaluation system.

DLL capability indicates that the PD supports the Power via MDI TLV and Data Link Layer classification.

NOTE—Single-signature PDs with a Requested Class greater or equal than 4 and dual-signature PDs with a Re-
quested Class greater or equal than 4 on either Mode are required to indicate the DLL capability. PD evaluation
systems are exempt from DLL tests and may indicate not having DLL capability.

For a single-signature PD, the PD’s Logo Class is determined to be the requested Class of the PD. For a dual-
signature PD, the PD’s Logo Class is determined by the equivalence Table in Section 2.3.

2.3 Dual-signature Class equivalence

Dual-signature PDs provide an independent requested Class on the two pairsets. The requested Class may
be different for each pairset, resulting in a large number of possible permutations. Table 1 indicates what
the PD’s Logo Class will be based on the requested Class of both pairsets of the dual-signature PD.
The determination of the equivalent Logo Class is based on three criteria:
1. The total power of the equivalent Logo Class must be equal to or lower than the sum power of each
pairset

2. Since a dual-signature PD requires 4-pair power for both Modes to be powered, the minimum equiv-
alent Logo Class is 5

3. The resulting maximum current on each pairset may not exceed the maximum current of the equiva-
lent Logo Class
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Table 1: Dual-signature PD requested Class to Logo Class mapping

Requested Class Requested Class Power Power Total PD Loeo Class
Mode X Mode Y Mode A|B (W) ModeB|A (W) Power (W) g
1 1 3.84 3.84 7.68 5
1 2 3.84 6.49 10.33 5
1 3 3.84 13.00 16.84 5
1 4 3.84 25.50 29.34 6
1 5 3.84 35.60 39.44 8
2 2 6.49 6.49 12.98 5
2 3 6.49 13.00 19.49 5
2 4 6.49 25.50 31.99 6
2 5 6.49 35.60 42.09 8
3 3 13.00 13.00 26.00 5
3 4 13.00 25.50 38.50 6
3 5 13.00 35.60 48.60 8
4 4 25.50 25.50 51.00 6
4 5 25.50 35.60 61.10 8
5 5 35.60 35.60 71.20 8

2.4 PSE requirements for dual-signature PDs

Based on the PSE’s Logo Class this test plan requires a PSE to be able to support dual-signature PD’s with a PD
Logo Class that is equal or lower than the PSE’s Logo Class. Table 2 shows an overview of these requirements.

Table 2: PSE support requirements for dual-signature PDs

PD Requested Class PD Requested Class

PSE Logo Class Mode A|B Mode B|A PD Logo Class
1-4 Support for 4-pair power is not required
5 3 3 5
6 4 4 6
7 4 4 6
8 5 5 8

3 Document conventions

This section explains the guiding principles used in this document. The tests that make up the test suites for
the various Power over Ethernet devices are designed to align as closely as possible to IEEE Std 802.3bt™-
2018.

Several test models are defined (see Section 6). A test model is an abstract representation of a physical device
that may be used to perform the test. Each of the test models have a default behavior, which is described
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with the model definition. For example, the SSPD model in it’s default state behaves as if it were an actual
PD. By modifying parameters in the model the individual tests are able to elicit a particular behavior from
the DUT and determine if the DUT meets the tested requirement.

Common sets of behavior are also described. By having a single description of e.g. classification, the tests
can simply refer to these and make use of defined measurement parameters. This reduces the chance for
errors in the tests and makes them as compact as possible. Section 7 describes the classification template.
This applies to both the PSE test suite, where this template allows the tests to refer to a large number of
parameters when measuring the classification behavior of the PSE, as well as the PD test suite, where this
template allows the test to perform a particular classification behavior in a very compact but well defined
way. Similarly Section 6.1.4 defines a power up sequence for the PD test suites.

3.1 Testdescription

Two test suites are defined, for PSEs (Section 9) and for single-signature PDs (Section 11). Each of the tests
maps to a single requirement in IEEE Std 802.3bt™-2018, these requirements are summarized in the stan-
dard in the so called PICS (Protocol Implementation Conformance Statement) tables.

The tests are written to the following generic format:

PICS The first sentence of each test identifies which requirement is being tested. The PICS number is listed
(e.g. PD15), as well as which subclause in IEEE Std 802.3bt™-2018 contains the requirement.

Last modification Lists the date when a particular test was modified. If the test was not modified since the
initial release of the test plan this will state “Initial version”.

History of changes is a list of changes that have been made to the test. Each change to the test is described
with the date at which the modification became effective.

Test applicable to defines for which device this test applies. This determination uses only the required in-
formation as listed in Section 2.

Test order execution is listed for tests that must be executed first or last, see Section 4.2.

Test setup describes the starting conditions for the test. In the majority of tests a particular test fixture (see
Section 6) is used, possibly with some modifications to one or more of it’s parameters.

Test procedure is a numbered list of instructions on how to perform the test. The instructions are to be
executed one after the other.

Pass requirements is a condition, or list of conditions that must be met in order for the device to pass the
test.

3.2 References to IEEE Std 802.3bt™-2018

This test plan is written for IEEE Std 802.3bt™-2018 “IEEE Standard for Ethernet Amendment 2: Physical
Layer and Management Parameters for Power over Ethernet over 4 pairs”. IEEE Std 802.3bt™-2018 is avail-
able fromhttps://standards.ieee.org/project/802_3bt.html

Tests refer to parameters and values listed in IEEE Std 802.3bt™-2018. Named parameters are preceded by
an arrow sign “®”, which indicates this is a parameter defined in IEEE Std 802.3bt™-2018.
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4 Test execution

Tests are only performed when the device meets the criteria listed for “Test applicable to:”.

The test setup describes the initial conditions that must be created before the test begins. This often involves
connected a model to the device under test and configuring the model in a certain way.

The test procedure is executed by performing the steps one by one as outlined. During the test there may be
instructions to measure or record a parameter, which is then subsequently used in the pass requirements
to determine if the device under test meets the particular requirement. A repeat instruction “C' Repeat” is
used to perform multiple iterations of a given test. Before performing the next iteration of a test (due to the
repeat statement), the pass requirements must be evaluated. In case there are multiple repeat statements
consecutively, the pass requirements must be evaluated only for the innermost repeat loop.

4.1 Instruction timing

Instructions in the test procedure that do not involve a physical change (for example: marking time, calcu-
lating a variable, going back to a certain step, repeat statements, ...) are executed instantaneously and do
not consume time. This is of particular importance for tests that create a voltage or current waveform with
specific timing requirements.

Instructions that cause a physical change (set a voltage or current, make a measurement, connect or discon-
nect something, wait statements,...) will either have timing limits specified (if this is of consequence to the
test), or, when not specified, the execution time of the instruction is not relevant to the outcome of the test
and is left up to to the test implementer.

4.2 Order of testing

The order in which the tests are executed is free, with the exception that some tests’ pass requirement is that
they are executed first and subsequent tests pass. These tests are listed below.

4.2.1 PSE tests to be executed first

None.

4.2.2 Single-signature PD tests to be executed first

e PD8

4.3 Accuracy requirements

This subsection lists the required accuracy of measurements and accuracy of set parameters in the testing.
Unless specifically overridden in a particular test, the accuracy values listed in Table 3 apply.

When a measurement value is used in a test as part of the pass requirement, any uncertainty with regard to
pass or fail should be resolved in favor of passing the test. For example, if a measured voltage value must be
below 10V, and the measured value is 10.08 V, this must be considered as a pass.
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Table 3: Measurement accuracy

Type of measurement Unit Required accuracy

Voltage \% +max(1%,50mV)
Current A +max(1%, 100 pA)
Resistance Q +1%
Capacitance F +5%

When a certain parameter is to be set (e.g. a voltage applied, or a resistance set), the accuracy requirements
in Table 4 apply, unless otherwise specified in a test. When a test uses a range to denote how a parameter
must be set, the accuracy listed in Table 4 does not apply, and the effectively set value must lie within the
range.

Table 4: Parameter setting accuracy

Set parameter Unit Required accuracy

Voltage \Y% +0.5V
Current A +10mA
Resistance Q +1%

4.4 Inter-test wait time

For the PD test suite, the tester waits at least 6 s between any two separate tests where the PD is exposed to
avoltage greater than 30 V during the test and any subsequent test. This prevents erroneous measurements
resulting from residual charge in the PD’s bulk capacitor.
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5 Power Interface

The Power Interface (PI) is a term also used in IEEE Std 802.3bt™-2018 and is defined therein as “The me-
chanical and electrical interface between the Power Sourcing Equipment (PSE) or Powered Device (PD) and
the transmission medium”. All of the standards specifications apply at the PI. The tests defined in this test
plan aim to make measurements as close to the PI as practically possible, or use compensation mechanisms
where it is not possible.

The tests defined in this document use the PSE and PD PI naming convention defined in Figure 1. In the
majority of the tests, voltages or currents are applied to a particular pair (eg. pair 1), which means that con-
ductor 1 and conductor 2 are connected to each other and to the same potential.

PSE

PSE PI

. conductor 1]
. conductor 2

‘ conductor 3]
. conductor 6

pair 1

pair 2

. conductor 4]
. conductor 5

. conductor 7]

pair 3

pair 4

. conductor 8

Alternative A

Alternative B

Mode A

Mode B

pair 1

pair 2

pair 3

pair 4

Figure 1: PSE and PD PI naming convention

PD PI

[conductor 1 .
conductor 2 ‘

[conductor 3 ‘
conductor 6 .

[conductor 4 .
conductor 5 .

[conductor 7 .

conductor 8 .

PD

The voltages at the PSE PI and PD PI are defined in Table 5. The Device Under Test (DUT), either a PSE or
PD, will be connected to a test fixture. Note that there is a defined polarity for these; positive voltages match

with the polarity configuration for Type 4 PSEs.

Additionally, the voltages Vpsgp; and Vppp; are defined as:

Vpsepr = maX(|VPSEPI_A} ) }VPSEPI_B D

Vpppr = max(|[Vpppy al, [Veper_s|)

Table 5: PI voltage definitions

Parameter Positive pair Negative pair Location
VPSEPI_A Pair 2 Pair 1 PSE PI (DUT)
VPSEPI_B Pair 3 Pair 4 PSE PI (DUT)
Vppp1 A Pair 2 Pair 1 PD PI (DUT)
VPDPLB Pair 3 Pair 4 PD PI (DUT)
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5.1 Connection between DUT PI and test fixture

The connection between the DUT and the test fixture is made using generic CAT5e category cable or better.
The resistance of the pairs of the cable (two conductors in parallel) is defined as Rgaplepair, in Figure 2. The
test models defined in Section 6 are defined with an internal resistance on each pair, named Rpsgpair, OF
Rpppairn- These are in series with the cable resistances and together form Ry ir ;.

Rpairn = RCablepairn + RPDpairn

Rpairn = RCablepairn + RPSEpairn

Any length or gauge of cable may be used, provided that:

¢ The connection is straight through (DUT conductor 1 to test fixture conductor 1, DUT conductor 2 to
test fixture conductor 2, ...)

* The total resistance of Rpair1, Rpair2, Rpairs, and Rpgirs is less or equal to 6.25 2 (unless more specific
instructions are given in a particular test).

* The difference in resistance between the pairs (Rpair1, Rpair2) Rpairs» and Rpairs) meets the requirements
in IEEE 802.3bt Clause 145A.3.

DUT PI Test fixture PI

.conductor 1 RCabIepalrl conductor 1‘

conductor 2 conductor 2

.conductor 3 RCablepairz conductor 3‘

DUT
,conductor 6 conductor 6, Test

L conductor 4 RCabIepair3 conductor 4
(pse/PD) @

.conductor 5 conductor 5.

fixture

conductor 7 RCabIepa|r4 conductor 7
conductor 8 conductor 8

Figure 2: Default connection between a DUT and a test fixture

A test implementation may freely exchange resistance between Rcapiepairn @1d Rpppairn OF Rpsgpairn, S0 long
that the value of Ry,,;;, meets the requirements above, or the more specific requirements of the test. This is
done to provide freedom to implement the test.

The PSE and PD test fixtures include these cable resistances as part of the test fixture model. For the PSE
model defined in Section 6.1, Reaplepairn = Rpsgpairn, and for the PD models defined in Sections 6.2 and 6.3,

RCablepairn = RPDpairn .
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5.1.1 Cable pair-to-pair unbalance

The requirements on the cable and connectors in IEEE Std 802.3bt™-2018 Annex 145A.3 define that the
resistance unbalance between two pairs is:
} 1)
%

Power over Ethernet devices are specified to work over cables and connectors that have a resistance unbal-
ance smaller than 100 mS2 or less than 7% between the pairs (as defined in Equation 1), whichever is the
greater unbalance.

RCablepairx - RCablepair ¥

resistance unbalance = {

RCablepairx + RCablepairy

In some tests the cable resistance is specifically set, for example the test would say “set (Rpair1, Rpair2) Rpairs,
and Rp,ir4) in the range of 5 €2 to 6.25 2", For such a test it is permissible to use any value in the given range,
however the pair resistances are still required to meet the resistance unbalance requirements.
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6 Test fixtures

The test fixtures are abstract models that govern the behavior of actual test device implementations. These
fixtures resemble usually either a PSE (when used to test PDs), or a PD (when used to test PSEs). The test
fixtures however are not compliant PSEs or PDs. By the very nature of the test, these fixtures often need to
show behavior disallowed by IEEE Std 802.3bt™-2018 in order to be able to test the DUT.

6.1 PSE model

The PSE model, defined in Figure 3, represents a PSE with two isolation switches. This model is used in the
single-signature PD and dual-signature PD test suite.

Raia POS Spair l/p%” Rpsepair P[: :
al .
YWV a Sana NEG A )k*( B—w | pairt
1N \ Vpse_a Veopi_a Ruodea |
v ( POS Spair2 l/pgi&Z Rpsepair2 : .
Vaita OF;* NEG A )k‘( \/.\/ : pair2
O Vay 7O S, e !
Rai Sais hos X " /p;'\“ v : air3
|cVuVr“mV . LR NEG_B ) ( \ZV | p
@ e \ VPSE"B VPDP'—B Rwmodes ;
v ( POS Spaird |/p# Resepaira : .
Vag | o7, neG B T( &) ! paird
@

Figure 3: PSE model

6.1.1 PSE model elements

Vsupply Trepresents the common power supply for the test model. This supply will, depending on the specific
test, be in the range of 50 V to 57 V [¥Vpg¢ psg-2p]-

Saiar Saieg  are switches that connect the negative pair of Alternative A and Alternative B to either a voltage
sink (Vs and V), a current limiter (Iygima and Ieumimp), Or a resistance (Ryea and Ryyg).

Vaias Vaig - are voltage sinks that oppose Vgppry- These are used whenever a specific independent voltage is
required on Alternative A or Alternative B. For example, if 10 Vis to be applied to Mode B of a PD, then
the test could state “Set V3 such that Vppp; g = 10V.” Assuming that Vgppy =50V, Vg3 would then
be set to 40V, resulting in the desired 10 V appearing at Vpppy .

The voltage sinks are typically used when testing detection and classification and represent the voltage
regulators found in PSE implementations that perform the same function. Even though this element
is modeled as a “supply”, it is only intended to force a specific voltage to appear at the PI, which will
cause it to consume power.

Icurtimar Icurtimp  @re current limiters used to limit the current on the negative pairs independently. These
are used during the inrush phase.
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Raia, Rag  are resistances in the negative pair that represent the PSE internal resistance while providing
power.

Spair1» Spair2s Spair3s Spaira are switches that configure the PSE model PI. A pair can either be disconnected,
connected to the positive supply rail, or connected to S,s or S, for the negative pairs. With these
switches any polarity configuration can be created, and also the number of powering pairs can be set.

Vpse a» Vpsg g is the voltage for Alternative A and Alternative B, measured on the model side of the cable
resistances Rpsgpairn -

Ipair1s Ipair2s Ipairss Ipaira 1S the current through each of the four numbered pairs (see Section 5).

NOTE—AII currents are positive, both for the negative pairs as for the positive pairs.

RpsEpair1» Rpsepair2) Rpsepair3s Rpsepaira 1S the resistance between the DUT PI and the PSE test model.

NOTE—TIt is possible that these resistances are built into the test model implementation.
Veper a» Veppr B 1S the voltage at the PD PI (DUT) for Mode A and for Mode B.

Rumodear RModep 1S @ resistance placed across a Mode.

6.1.2 Ethernet capability

The PSE model is required to support an Ethernet link with at least the following capabilities:
¢ Autonegotiation as specified in Clause 28 of IEEE Std 802.3™-2018
¢ 10BASE-T (full and half-duplex) as specified in Clause 14 of IEEE Std 802.3™-2018
¢ 100BASE-TX (full and half-duplex) as specified in Clause 25 of IEEE Std 802.3™-2018
¢ 1000BASE-T (full duplex) as specified in Clause 40 of IEEE Std 802.3™-2018

e 2.5GBASE-T (full duplex) as specified in Clause 126 of IEEE Std 802.3™-2018, only required if the PD
to be tested indicates support for 2.5GBASE-T as specified in Section 2

* 5GBASE (full duplex) as specified in Clause 126 of IEEE Std 802.3™-2018, only required if the PD to be
tested indicates support for 5GBASE-T as specified in Section 2

¢ 10GBASE-T (full duplex) as specified in Clause 55 of IEEE Std 802.3™-2018, only required if the PD to
be tested indicates support for 10GBASE-T as specified in Section 2

¢ Energy Efficient Ethernet (if supported by the test fixture) disabled

6.1.3 Default parameter values

The default values for the PSE model are defined in Table 6. These are the values used unless specified
differently in a particular test.
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Table 6: Default values for the PSE model

Parameter Note Min Max  Unit
Vsupply Supply voltage 52 56 \Y
Supply current limit 3 5 A
Vaita, Vais Voltage 0 56 \Y
Current sinking — — A
Current sourcing — 0.015 A
Raie a» Raie B “On” resistance negative pair 0.1 03 Q
Leulim_As Ieurlim 3 Current limiter 0.8 3 A
Saitar Saits Switch between operation modes OFF position
RpsEpairn PSE model to DUT resistance, see 5.1.1 for unbalance 5 6.25
RMmodear RvodeB Resistance over a Mode 1 — MQ

6.1.4 Behavior

The initial state at the beginning of each test is as follows:
¢ S, and Sy are in the “OFF” position

* Spairl» Spair2» Spairs, @nd Spair4 are in the “X” position. If a test declares a particular power configuration
in it’s test setup this takes precedence.

When a test calls out to wait for the PD to be “powered up”, this refers to at least 100 ms after t jassification_end>
as defined in Section 7.1. This ensures that the inrush phase of the PSE model is completed.

When a test refers to “power is removed” this refers to the voltage Vpsgp; being less than 2.8V for at least 15ms
when the SSPD model is connected, and to Vpggp; o 0T Vpggp; g being less than 2.8V for at least 15ms for the
called out pairset when the DSPD model is connected.

When a test in the PD test suite calls out to “apply an inrush and power on waveform” this refers to the
following procedure:

L. Vupply is set in the 9Vpo¢ psg.op range (unless otherwise set by the test).
2. Set S,ta and/or S,ep to the “I” position in order to limit the current.

3. Icumima and/or I gimp is set to a value between 400 mA and 1.5A. Let t; be the moment where the
current limiter is set.

4. Wait an amount of time between 50 ms to 75 ms [ Tiyrush -
5. Set S 4 and/or S, to the “R” position.
The tests determine on which Alternative the inrush and power on waveform is to be applied.

Several tests require measurements of the current on the negative pairs. To determine the input average
power, both the negative pair currents and the positive pair currents are required. For the PSE model, the
following currents are defined:

Ipair_negative o 1S the current I,a51 or L0, of whichever pair is at the negative potential of pairl and pair2.
Ipair_negative B 1S the current I3 or I .4, of whichever pair is at the negative potential of pair3 and pair4.

Ipair_negative 1S the total current on the negative pairs: Ipair negative_a + Ipair_negative_B-
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Ipair_positive o 1S the current L,y o1 [,i0, of whichever pair is at the positive potential of pairl and pair2.
Ipair_positive B 18 the current I ;i3 or Igir4, of whichever pair is at the positive potential of pair3 and pair4.

Ipair_positive 1S the total current on the positive pairs: Ipair positive_a 1 Ipair_positive_B-

6.1.5 Powering configurations
The valid PD powering configurations are defined in Table 7.

Table 7: Valid powering configurations for PDs

Pairsets Mode A Mode B
Pairs Pair 1 Pair 2 Pair 3 Pair 4
Conductor land2 3and6 4and>5 7 and 8

Valid 2-pair connection

PD_PCFG2-1 POS NEG_A — —
PD_PCFG2-2 NEG_A POS — —
PD_PCFG2-3 — — POS NEG_B
PD_PCFG2-4 — — NEG_B POS

Valid 3-pair connection

PD_PCFG3-1 POS NEG_A POS —
PD_PCFG3-2 POS NEG_A — POS
PD_PCFG3-3 NEG_A POS POS —
PD_PCFG3-4 NEG_A POS — POS
PD_PCFG3-5 POS — POS NEG_B
PD_PCFG3-6 — POS POS NEG_B
PD_PCFG3-7  POS — NEG_B POS
PD_PCFG3-8 — POS NEG_B POS

Valid 4-pair connection

PD_PCFG4-1 NEG_A POS NEG_B POS
PD_PCFG4-2 NEG_A POS POS NEG_B
PD_PCFG4-3 POS NEG_A NEG_B POS
PD_PCFG4-4  POS NEG_A POS NEG_B

POS denotes a pair connected to the positive supply voltage of the source
NEG_A denotes a pair connected to the negative supply voltage of the source on pair 1 or pair 2
NEG_B denotes a pair connected to the negative supply voltage of the source on pair 3 or pair 4
— denotes a pair not connected to the supply voltage (open connection)
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6.1.6 Calculation of highest average power

An average power measurement of a PD may be calculated for the whole device or on a per Mode basis, and is
based on a 1 second interval. The calculation of the highest average power is based on a sliding window with
a width of 1 second and at least 10 instant power measurements per second. Unless specified differently, a
highest average power is determined over at least 5 s.

Average power when operating in the PD_PCFG2-1 or PD_PCFG2-2 configuration or average power for
Mode A only is calculated as follows:

t+1s

higheSt average power = max {f IPair_negative_A x VPDPI_A dr:r= Istart " tend} 2)

t

Average power when operating in the PD_PCFG2-3 or PD_PCFG2-4 configuration or average power for
Mode B only is calculated as follows:

t+1s

highest average power = max{f Ipair_negative_B X VPDPL B dt:t=tgar - tend} 3)

t

Average power when operating in any of the PD_PCFG3 or PD_PCFG4 configurations requires the measured
voltages as listed in Table 8.

Table 8: Power measurement required voltage measurements

[Veppr Al The absolute voltage between pairl and pair2 at the PD PI.

[Veppr sl The absolute voltage between pair3 and pair4 at the PD PI.

Vpppr_apes  The voltage between the positive pair of Mode A (pairl or pair2) and the positive pair of Mode
B (pair3 or pair4). The positive terminal of the meter is to be connected to the Mode A positive
pair.

Vpppr_aneg  The voltage between the negative pair of Mode A (pairl or pair2) and the negative pair of
Mode B (pair3 or pair4). The positive terminal of the meter is to be connected to the Mode A
negative pair.

And the highest average power itself is defined as:

Ipair_positive_B IpairfnegativefA

t+1s
max Ipair_negative : (VPDPI_A - I : VPDPI_Apos - I : VPDPI_AnEg) dr:r= Lstart " fend (4)
t pair_negative pair_negative
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6.2 Single-signature PD model

The SSPD model, defined in Figure 4, represents a single-signature PD. This model is used in the PSE test
suite.

PSE PI | +
o Rpppairt pairt Viwd  Viwd
pairt — |
|
mrks
pair2 : S loistslors2slisss
1 Vpsepl A |pair2 Vsspp A Viwd  Viwd Cin loisasloisss loiss Couk Pload
. e L L) L ®
. : Rpppairs PaIr Viwd  Viwd % s
pair3 — 2
|
L [
pa|r4 ] inrushlim
Vv Vv Viwd _ Viwd (A ()
| Vseri 8 loara /SSPD_B AIPD + —(—

Figure 4: Single-signature PD model (SSPD)

6.2.1 Single-signature PD model elements

Vpsepr A» Vpsepr B are the voltages on Alternative A and Alternative B at the PSE (DUT) PIL.

Rpppair1» ReDpair2s RpDpair3s Rpppairs 1S the resistance between the DUT PI and the PD test model.

NOTE—TIt is possible that these resistances are built into the test model implementation.
Ipair1s Ipair2s Ipairss Ipairs i8S the current through each of the four numbered pairs (see Section 5).

Vssep a» Vsspp B is the voltage for Mode A and Mode B, measured on the model side of the cable resistances
RPDpairn .

Viwa represents the forward voltage per pair of the rectifier in the SSPD model.

Ipp is the total current drawn by the SSPD model.

Cin is the capacitance before the isolation switch (S2).

Rget is the detection resistance.

S, isaswitch for Ryge;.

Ik is a current sink to draw mark currents.

Igs1 through I, are current sinks to draw currents during the various class events.
S, isthe isolation switch for the load side of the SSPD model (Cyx and 2Pjyaq)-
Linrushiim 1S @ current limiter used to control the current during inrush.

Cpu is a capacitor on the load side of the isolation switch.

9Pload 1S @ constant power load.
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6.2.2 Default parameter values

The default values for the SSPD model are defined in Table 9 and Table 10. These are the values used unless
specified differently in a particular test.

Table 9: Default values for SSPD (not based on assigned Class)

Parameter Description Min Max Unit
pd_req_class PD requested Class 1 8 —
Rpppairn DUT to model resistance, see 5.1.1 5 6.25
Viwd PD voltage offset 0 095 V
Cin PD capacitance when the PD is “oft” 50 120 nF
Ryet PD detection resistance 23.7 26.3 kO
Lok Mark current 0.25 4 mA
Linrushlim PD inrush current (self limited case) 50 380 mA
Chulk PD additional capacitance when “on” 10 180 pF
Pioad PD constant input power (Vsspp X Ipp) 2 35 W
sspd_autoclass Physical Layer Autoclass FALSE

Table 10: Class currents based on requested Class for the SSPD model in Figure 4

Parameter PD Class Description Min Max Unit
Test, Taso 0 class events EV1 and EV2 0 5 mA
1 class events EV1 and EV2 8 13 mA
2 class events EV1 and EV2 16 21 mA
3 class events EV1 and EV2 25 31 mA
4 class events EV1 and EV2 35 45 mA
5 class events EV1 and EV2 35 45 mA
6 class events EV1 and EV2 35 45 mA
7 class events EV1 and EV2 35 45 mA
8 class events EV1 and EV2 35 45 mA
Tass Igsa, O class events EV3 through EV6 0 5 mA
Lass, Lase 1 class events EV3 through EV6 8 13 mA
2 class events EV3 through EV6 16 21 mA
3 class events EV3 through EV6 25 31 mA
4 class events EV3 through EV6 35 45 mA
5 class events EV3 through EV6 0 5 mA
6 class events EV3 through EV6 8 13 mA
7 class events EV3 through EV6 16 21 mA
8 class events EV3 through EV6 25 31 mA

6.2.3 Behavior

The behavior of the SSPD model is defined by the “Single-signature PD state diagram” in Figure 145-25 of
IEEE Std 802.3bt™-2018. The mapping between state diagram variables and behavior elements in the SSPD
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Table 11: State diagram to SSPD behavior mapping

State diagram variable SSPD model element
“VpD < Vsspp
pd_autoclass_enable &< sspd_autoclass
present_class_sig_0
FALSE = —
TRUE = Is; = 0MA to 4mA
present_class_sig_A
FALSE = Last) Iz = 0mA
TRUE = Los1, Iaso = set per Table 10
present_class_sig_B
FALSE = Leiss) Letsar Leisss Teise = 0 MA
TRUE = Taissy Leisar Teissy Ieiss = set per Table 10
present_det_sig
either = S, = open or closed
invalid = S; = open
valid = S; =closed
present_mark_sig
FALSE = Leisss Tetsar Leisss Teise = 0 MA
TRUE = Tass» Letsar Taissy Ieiss = set per Table 10
pd_max_power
0 = S2 = open, linryshlim = 0 MA
inrush = S, = open, lirushiim = Set per Table 9
1 through8 = S, = closed, Tiyrushiim = 0 MA

model are defined in Table 11.

The internal voltage Vggpp is defined as:

Vsspp = max(|Vsspp_a|, [Vssep_s|)

Several tests require measurements of the current on the negative pairs, because several requirements apply
to negative pair current only. For the SSPD model, the following currents are defined:
Ippa is the current L, Or Lyairp, of whichever pair is at the negative potential of pairl and pair2.

Ippp is the current I3 or Ip,ir4, Of whichever pair is at the negative potential of pair3 and pair4.

6.2.4 DUT PI voltage measurements

The voltage measurements Vpgpp; o and Vpgep; g represent the voltages at the DUT PSE PI. Given that the
SSPD model is connected to the DUT using a cable, with pair resistances (Rcapiepairn) @s defined in Sec-
tion 5.1, note that measurements need to be corrected for any voltage drop incurred by Reaplepairn, Such that
measurements meet the uncertainty requirements prescribed by Section 4.3.
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6.2.5 Offset voltage

The offset voltage of the SSPD model (Vg,q) is related to 9V in IEEE Std 802.3bt™-2018. It represents the
forward voltage drop of any series diodes used in the rectification stage. Measured between a pairset, two
such voltage drops may occur, resulting in both specifications being the same.

6.2.6 Pjy,q power tolerance

When Pj,,q is set to a value P for a particular test, the actual drawn power may be in the range of (P —1W)
to P, except where a different power tolerance is given in a particular test.

6.2.7 Reflected voltage

The requirement on the SSPD’s reflected behavior differs from that in IEEE Std 802.3bt™-2018. When the
SSPD is connected through any of the valid 2-pair, or any of the valid 3-pair connections, at any supply
voltage, the reflected voltage on the Mode with at least one open connection, shall be less than 2.8 V with
any resistance of 0 k{2 to 100 k(2 attached to said Mode.

This tighter requirement is needed in order to be able to measure if a PSE is providing 4-pair power or not.
6.2.8 Pair to pair current unbalance
The SSPD model is required to meet the same pair to pair current unbalance requirements that a single-

signature PD must meet. Specifically, the SSPD model is required to pass the PD unbalance tests defined in
11.68 and 11.69.
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6.3 Dual-signature PD model

The DSPD model, defined in Figure 5, represents a dual-signature PD. This model is used in the PSE tests.
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Figure 5: Dual-signature PD model (DSPD)

6.3.1 Dual-signature PD model elements

Vpsepr A» Vpsepr B are the voltages on Alternative A and Alternative B at the PSE (DUT) PIL.

Rpppair1» Reppair2) ReDpair3s Reppaira 1S the resistance between the DUT PI and the PD test model.

NOTE—TIt is possible that these resistances are built into the test model implementation.
Ipair1s Ipair2s Ipairss Ipairs i8S the current through each of the four numbered pairs (see Section 5).

Vpsep_a» Vpspp B is the voltage for Mode A and Mode B, measured on the model side of the cable resistances
RPDpairn .

Viwa Tepresents the forward voltage per pair of the rectifier in the SSPD model.

Ippa, Ippg  is the total current drawn by the SSPD model on the negative pair of Mode A and Mode B respec-
tively.

Rpspositive 1 the resistance between the positive rails of Mode A and Mode B.

Cinas Cing  is the capacitance before the isolation switch (52) of Mode A and Mode B respectively.
Rgeta) Raetg 1S the detection resistance of Mode A and Mode B respectively.

Sia, S1g  are switches for Rgera and Ryep respectively.

Lnrkar Imeig  @re current sinks to draw mark currents for Mode A and Mode B respectively.
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Iis1a through I gea, Igs g through I are current sinks to draw currents during the various class events
for Mode A and Mode B respectively.

Soa, Sop  are the isolation switches for the load side of the DSPD model on Mode A and Mode B respectively.
Linrushlimas Linrushlimp  @re current limiters used to control the current during inrush.
Chulkar Couikg  @re capacitors on the load side of the isolation switch on Mode A and Mode B respectively.

Pioadas Ploads  are constant power loads for Mode A and Mode B respectively.

6.3.2 Default parameter values

The default values for the DSPD model are defined in Table 12 and Table 13. These are the values used unless
specified differently in a particular test.

Table 12: Default values for DSPD (not based on assigned Class)

Parameter Description Min Max Unit
pd_req_class_mode (A/B) PD requested Class 1 5 —
Rpppairn DUT to model resistance, see 5.1.1 5 6.25 €
Viwd PD voltage offset 0 095 V
Rpspositive Resistance between positive pairs 1000 — k2
Cina> Cing PD capacitance when the PD is “oft” 50 120 nF
Ryetar Raets PD detection resistance 23.7 263 Kk
Lnrkas Tinck Mark current 025 4 mA

PD inrush current (self limited case) 50 380 mA
PD additional capacitance when “on” 10 180 pF

PD wait time before full power 80 — ms
PD constant input power

IinrushlimAr Iinru'shlimB
Cpulkar Couiks
Pload_delayAr Pload_delayB

Pioadar Ploads
oadiy = lod (Vpspp_a X Ippa, Vbsep_B X Ippg)

Table 13: Class currents based on requested Class for the DSPD model in Figure 4

Parameter PD Class Description Min Max Unit

Tasiar Iasig, 1 class events EV1 and EV2 8 13 mA
Lasoa, lasop 2 class events EV1 and EV2 16 21 mA
3 class events EV1 and EV2 25 31 mA
4 class events EV1 and EV2 35 45 mA
5 class events EV1 and EV2 35 45 mA
Toszar lasag, 1 class events EV3 through EV5 0 5 mA
Tosanr Loisap, 2 class events EV3 through EV5 0 5 mA
Tassar lessg, 3 class events EV3 through EV5 0 5 mA
4 class events EV3 through EV5 0 5 mA
5 class events EV3 through EV5 25 31 mA
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Table 14: State diagram to DSPD behavior mapping

State diagram variable DSPD model element
9Vpp_mode(X) < Vsspp_x
present_class_sig_ A_mode(X)
FALSE = Los1r Legs2x = O0mA
TRUE = Tasixr Leszx = set per Table 10
present_class_sig_ B_mode(X)
FALSE = Leissxr Tatsaxs Letssxr Leisex = 0 MA
TRUE = Leisaxr Letsax» Letssxo Leisex = set per Table 10
present_det_sig mode(X)
either = S1x = open or closed
invalid = S;x =open
valid = S, =closed
present_mark_sig_mode(X)
FALSE = Leissxr Tasaxs Leissxr Leisex = 0 MA
TRUE = Tassxr Leisaxs Leissxr Lessx = set per Table 10
pd_max_power_mode(X)
0 = Sz = open, Lipryshlim = 0 MA
inrush = S, = open, [jyushiim = Set per Table 9
1through8 = S, =closed, Iiprushiim = 0 MA

6.3.3 Behavior

The behavior of the DSPD model is defined by the “Dual-signature PD state diagram” in Figure 145-27 of
IEEE Std 802.3bt™-2018. The mappings between state diagram variables and behavior elements in the
DSPD model are defined in Table 14.

Note that the behavior for Mode A and Mode B is independent and is noted in this Table using the notation
X where X can refer to “A” for Mode A and “B” for Mode B.

6.3.4 DUT PI voltage measurements

The voltage measurements Vpgpp; o and Vpgpp g represent the voltages at the DUT PSE PI. Given that the
DSPD model is connected to the DUT using a cable, with pair resistances (Rcaplepairn) as defined in Sec-
tion 5.1, note that measurements need to be corrected for any voltage drop incurred by Reaplepairn, Such that
measurements meet the uncertainty requirements prescribed by Section 4.3.

6.3.5 Offset voltage

The offset voltage of the DSPD model is related to 9V in IEEE Std 802.3bt™-2018. It represents the for-
ward voltage drop of any series diodes used in the rectification stage. Measured between a pairset, two such
voltage drops may occurs, resulting in both specifications being the same.
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6.3.6 Pjyaqa and Pjy,qg power tolerance

When Pjy,4a O Pioagp is set to a value P for a particular test, the actual drawn power may be in the range of
(P—1W)to P, except where a different power tolerance is given in a particular test.

6.3.7 Reflected voltage

When the DSPD is connected through any of the valid 2-pair, or any of the valid 3-pair connections, at any
supply voltage, the backfeed voltage on the Mode with at least one open connection, shall be less than 2.8V
with any resistance of 0 k(2 to 100 k€2 attached to said Mode.

© 2020 Ethernet Alliance Version 1.4 page 35



ethernet alliance Gen2 PoE Certification Program Test Plan

7 Classification template

Classification is the process whereby the PSE learns about the PD’s requested Class, and simultaneously the
PSE informs the PD about the assigned Class. The generic classification voltage waveform and correspond-

ing parameters are listed in Figure 6.

This figure and these parameters are used in both the PSE and PD test suite. In the PSE test suite the wave-
form is generated by the PSE Device Under Test (DUT), and the tests will make references to measurement
parameters. In the PD test suite these parameters will be set in order to generate a specific waveform to test

the PD DUT.
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Figure 6: Classification waveform, reference points, and parameters

7.1 Parameter description

This subsection provides a short description of all of the named elements and parameters that are used in
classification. Figure 6 provides a schematic overview of a classification waveform and Table 15 lists the

default values for these parameters.

Class range is the voltage range the PSE produces to generate a class event.

Detection range is the voltage range the PSE can use to perform detection and connection check. The spe-
cific waveforms inside this range are not specified in the standard. We no longer refer to the detection
range once the voltage has been in the Class range, until the voltage has been in the reset range for at

least 15 ms.

Mark range is the voltage range the PSE produces to generate a mark event. The mark even denotes the end
of a class event. The mark range overlaps completely with a part of the detection range.

Reset range is the voltage range the PSE produces when in one of the IDLE or ERROR states, or when it is
resetting the PD’s class event count.

treset end 1S the moment in time where the voltage enters the detection range from the reset range.

treset end 1S ONly marked after the voltage has been in the reset range for at least 15 ms.
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telassification_start 1S the moment in time where the voltage enters the class range for the first time after a reset.

telassification_starta 1S the moment in time where the voltage enters the class range for the first time after a
reset on Alternative A or Mode A.

telassification_startB 1S the moment in time where the voltage enters the class range for the first time after a
reset on Alternative B or Mode B.

telassification_end 1S the moment in time where the voltage exceeds the maximum value of the class range for
the first time after a reset.

telassification_enda 1S the moment in time where the voltage exceeds the maximum value of the class range for
the first time after a reset on Alternative A or Mode A.

telassification_endB 1S the moment in time where the voltage exceeds the maximum value of the class range for
the first time after a reset on Alternative B or Mode B.

Tclass_reset 1S the measured or set time duration where the voltage is continuously in the reset range.
Tclassn i the measured or set time duration where the voltage is in the class range for the n™ class event.
Iciassn  iS the measured current on all negative pairs during the n™" class event.

Iclassn A 1S the measured current on the negative pair of Alternative A during the n'" class event.

Iclassn B 18 the measured current on the negative pair of Alternative B during the n™ class event.

Tymarkn i the measured or set time duration where the voltage is in the mark range for the n" mark event.
Inarkn  iS the measured current on all negative pairs during the n'" mark event.

Ivarkna is the measured current on the negative pair of Alternative A during the n'™ mark event.

Ivarkng 1S the measured current on the negative pair of Alternative B during the n™ mark event.
class_event_count is the number of classification events counted or generated.

sspd_autoclass is a variable that can be set TRUE or FALSE and indicates if the SSPD model requests Phys-
ical Layer Autoclass during the first class event.

pd_requested_class is the determined PD requested Class for a single-signature PD (see 7.3.3).
pd_requested_classA is the determined PD requested Class for Mode A of a dual-signature PD.
pd_requested_classB is the determined PD requested Class for Mode B of a dual-signature PD.
pse_assigned_class is the assigned Class for a single-signature PD (see 7.3.3).
pse_assigned_classA is the assigned Class for Mode A of a dual-signature PD.

pse_assigned_classB is the assigned Class for Mode A of a dual-signature PD.
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7.2 PSE classification measurement

When a test in the PSE test suite calls out to “perform a classification waveform measurement”, the parame-
ters listed in Section 7.1 are measured. In addition the parameter class_event_count is calculated as follows:

* class_event_count is set to zero whenever the voltage has been in the reset range continuously for at
least 9TReget-

¢ class_event_count is incremented by one whenever the voltage has been in the class range continu-
ously for at least 6 ms, followed by the voltage being in the mark event range continuously for at least
6 ms.

A “classification sequence” is defined as the time between tgjassification. start A telassification end aNd consists
of at least one postive transition into the class voltage range followed by a transition either to a power state
(voltage exceed the class range) or a return to an idle state (voltage goes into the reset range for at least 15 ms).

When the connected test fixture is the SSPD model, the voltage measurement is based on Vpggpy, and the cur-
rent is the total current on the negative pairs (equivalent to Ipp). When the connected test fixture is the DSPD
model, the classification waveform measurement is measure idependently for each pairset. The voltages are
Vpsepr a and Vpggpy g, and the corresponding currents are Ippa and Ippg.

7.3 PD classification generation

When a testin the PD test suite calls out to “apply a classification waveform”, the electrical and timing param-
eters listed in Table 15 apply, as well as the general waveform shown in Figure 6. Specific tests may override
the default values in this Table.

The parameter class_event_count, when set in the test, determines the number of class and mark events that
are produced, regardless of the requested Class of the PD. This allows a test to produce a waveform with a
fixed number of classification events.

Alternatively, the test may set psemodel_max_class to perform classification per the classification rules out-
lined in Table 16 or Table 17, which follow the rules in IEEE Std 802.3bt™-2018. When this is set, pse-
model_max_class is the equivalent of pse_avail_pwr in the PSE state diagram. Table 16 corresponds with
the classification rules for single-signature PDs, where Table 17 corresponds with the classification rules for
dual-signature PDs.

By default, if not specified in the test, the value of psemodel_max_classis set to 8, psemodel_max_classA and
psemodel_max_classB are set to 5, and class_event_count is not set. The PSE model performs classification
according to the normal rules outlined in Table 16 or Table 17.

When applying a classification waveform, the PSE model is permitted to create any waveforms in the detec-
tion range, provided these do not exceed 10 V. Note that the PSE model is not required to perform detection
or connection check prior to apply class range voltage or operating power.

During a classification waveform the S,;;s or Sy switch is set to the “V” position to generate the required
voltages. At the conclusion of a classification waveform the switch remains in the “V” position. The output
voltage for Vpgg s or Vpgg p is in the 7V to 10 V [9V)ay ] range.

7.3.1 Power configuration during classification

Depending on the power configuration selected in a test (see Table 7) and whether the PD is a single- or
dual-signature device, the generated class and mark events must be output on Alternative A, Alternative B,
or both.
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For single-signature PDs, the class and mark events must be generated on Alternative A (using V,a) when
power configurations PD_PCFG2-1, PD_PCFG2-2, or PD_PCFG3-1 through PD_PCFG3-4 is selected. When
PD_PCFG2-3, PD_PCFG2-4, or PD_PCFG3-5 through PD_PCFG3-8 is selected, the events must be gener-
ated on Alternative B (using V,g). When operating in 4-pair mode, with configuration PD_PCFG4-x, the
events may be generated on either Alternative, or on both Alternatives simultaneously. In the latter case, the
PSE model must read both I,ai; negative_a @0d Ipair negative_p t0 determine the return current.

For a dual-signature PD, the class and mark events are generated seperately for Alternative A and Alternative
B. This choice must be indicated in the test. The classification waveforms for Alternative A and Alternative
B may be generated sequentially or simultaneously.

7.3.2 C(lass signature measurement

In order to determine the class signature generated by the PD during the first two class events (class_sig_A)
and during any subsequent events (class_sig_B), the PSE model measures the drawn current.

For the first class event, the measurement (or measurements) are performed within t jass measure_Lcg- FOT any
subsequent class events, measurements are performed within tcjass measure-

If the length of the first class event (Ty.61) is greater than or equal to 88 ms, a second measurement of the
class current is performed at least 87.5 ms [2Tycg max] after the beginning of the class event and before the
conclusion of the first class event. The resulting class signature is recorded as class_sig_auto. When Iy, is
any of class signatures 1, 2, 3, or 4, and class_sig_autocorresponds with class signature 0, this signifies that
the PD is requesting Physical Layer Autoclass.

For a single-signature PD the total amount of current on the negative pairs determines the class signature.
Table 15 maps the valid current ranges to the class signature. Current readings outside these ranges consti-
tute an invalid class signature and cause failure of any test in which these are encountered.

Measurements of the Autoclass class signature are performed during the first class event within the time

period {class_ measure_autoclass
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Table 15: Classification electrical and timing parameters

Parameter Note Min Max Unit
Class range voltage 155 205 V
Mark range voltage 7 10 \Y%
Detection range voltage Not applicable in classification 28 10 \Y%
Reset range voltage 0 28 'V
TClassﬁreset 15 - ms
TClassl 88 - ms
TClassZ 6 - ms
TClass3 6 - ms
TClass4 6 - ms
TClassS 6 - ms
TMark1 88 — ms
TMarkZ 6 - ms
TMark3 6 - ms
TMalrl(4 6 - ms
TMark5 6 - ms
telass_ measure_LCE referenced from beginning of first class event 5 75.5 ms
telass_measure referenced from beginning of class event 5 end ms
telass_measure_autoclass referenced from beginning of first class event 875 end ms
Class signature 0 1 4 mA
Class signature 1 9 12 mA
Class signature 2 17 20 mA
Class signature 3 26 30 mA
Class signature 4 36 44 mA

“end” refers to the end of the class event
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Table 16: Number of class events as result of the PD’s requested Class and the value of psemodel_max_class
(single-signature)

PD requested Class class_sig A class_sig B psemodel max class =  class_event_count

1 1 1 1-8 1
2 2 2 1 —
2-8 1

3 3 3 1-2 —
3-8 1

4 4 4 1-2 —
3 1

4-8 2,3

5 4 0 1-2 —
3 1

4 2,3

5-8 4

6 4 1 1-2 —
3 1

4-5 2,3

6-8 4

7 4 2 1-2 —
3 1

4 2,3

6 4

7-8 5

8 4 3 1-2 —
3 1

4 2,3

6-7 4

8 5

— denotes that the PSE is unable to allocate the requested amount of power, and will not turn on.
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Table 17: Number of class events as result of the PD’s requested Class and the value of psemodel_max_class

(dual-signature)

PD requested Class (Mode X) class_sig A class_sig B psemodel_max_classX = class_event_count
1 1 0 1-5 1,2,3
2 2 0 1 —

2-5 1,23

3 3 0 1-2 —
3-5 1,2,3

4 4 0 1-2 —
3 1

4-5 2,3

5 4 3 1-2 —
3 1

4 2,3

5 4

— denotes that the PSE is unable to allocate the requested amount of power, and will not turn on.

7.3.3 Determination of the PD requested Class and PSE assigned Class

Based on the class signatures generated by a PD and the number of class events generated by a PSE the
assigned Class can be derived. For single-signature PDs, the assigned Class is referred to as “pse_assigned_-
class”, for dual-signature PDs it is referred to as “pse_assigned_classA” and “pse_assigned_classB” for Mode

A and Mode B respectively.

The number of class events that are generated by the PSE model is controlled by the parameters psemodel_-

max_class and class_event_count and is described in Section 7.3.

Table 18 defines the value for pse_assigned_class based on the measured class signatures and class_event_-
count for single-signature PDs. Table 19 defines the value for pse_assigned_classX based on the measured
class signatures on each Mode and class_event_count for dual-signature PDs.
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Table 18: pse_assigned_class derived from class signatures and class_event_count

PD requested Class class_sig A class_sig B class_event_count pse_assigned_class
Class 1 1 1 1l ormore = 1
Class 2 2 2 1 ormore = 2
Class 3 3 3 1 or more = 3
Class 4 4 4 1 = 3

2ormore = 4

Class 5 4 0 1 = 3
2to3 = 4

4 or more = 5

Class 6 4 1 1 = 3
2to3 = 4

4 or more = 6

Class 7 4 2 1 = 3
2to3 = 4

4 > 6

5o0ormore = 7

Class 8 4 3 1 = 3
2to3 = 4

4 > 6

5o0ormore = 8

Table 19: pse_assigned_classX derived from class signatures and class_event_count

PD requested Class pse_assigned_class
(Mode X) class_sig A class_sig B class_event_count (Mode X)
Class 1 1 0 1ormore = 1
Class 2 2 0 1ormore = 2
Class 3 3 0 1 ormore = 3
Class 4 4 0 1 = 3
2 ormore = 4
Class 5 4 3 1 = 3
2t03 = 4
4 or more = 5
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8 Power via MDI template

The Link Layer Discovery Protocol (LLDP) is a vendor-neutral link layer protocol used by network devices for
advertising their identity, capabilities, and neighbors on an IEEE 802 local area network. Using this protocol
it is possible for PSEs and PDs to manage all power aspects of PoE. A major element of this is to negoti-
ate power budgets between the PSE and the PD, this is done through DLL (Data Link Layer) Classification.
Several other new features are enabled in the new portion of the Power via MDI TLV.

This section describes the basic principles and terminology on which further testing in Section 10 and Sec-
tion 12 is based.

8.1 Capturing LLDP frames

When a test refers to “capturing LLDP frames”, this includes any received Ethernet frame with Ethertype
equal to 0x88CC that has a valid CRC checksum. Any such frames are stored in a list, with the first frame
having list index 0, the second frame having list index 1 and so forth. Frames with an invalid CRC checksum
are discarded. Additionally, only Ethernet Frames that contain a Power via MDI TLV should be retained.
Such frames meet the following:

¢ Ethertype is 0x88CC

e LLDPDU contains a TLV with type = 127 (refers to a custom TLV)

¢ The three bytes at offset 0 are 0x00, 0x12, 0xOF (indicates the IEEE 802 identifier)

¢ The byte at offset 3 is 0x02 (indicates the Power via Medium Dependent Interface) subtype

See Figure 7 for the basic field structure of an Ethernet frame. Preamble and SFD are not shown as these are
generally not exposed to the networking stack. Table 20 contains a list of all of the fields and subfields that
form the Power via MDI TLV. The “byte offset” in this Table is referenced with zero being the first byte of the
Power via MDI TLV The first two bytes (index 0 and 1) are the TLV header for the Power via MDI TLV in the
LLDPDU. It is possible that multiple TLV’s are present in the LLDPDU, the index is always that of the Power
via MDI TLV. The byte offset is shown in Figure 7.

Fields are byte-aligned in the TLV, whereas subfields are specified by a bit offset. For a given named field,
which can consist of any number of bytes, the bit numbering convention is that the most significant bit is
on the left. An example of two fields is shown in Figure 8.

MAC destination MAC source Ethertype| Payload (eg. LLDPDU) CRC
Byteoffset—>[ 0 | 1] 2] 3 ] 4 [ 5 |

Figure 7: LLDPDU byte offset reference in an Ethernet frame
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Byteoffset—»| 22 [ 23 [ 24 ]
) System|, ..
Power status setup
Bit offset—>{15[14]1312 1110 9[8[ 7[ 6] 5[4[3[ 2] 1[0  [7[e[5]4[3[2] 1] 0]
MSB LSB MSB LSB

Figure 8: Bit numbering for Power via MDI fields in an LLDPDU

8.2 Default values for outgoing LLDP frames

A Power via MDI LLDP frame has the following default values (which may be overridden in particular tests):

source MAC address is the MAC address of the test device.
destination MAC address is 01:80:¢2:00:00:0e.
ethertype is 0x88CC.

frame check sequence field contains a correct CRC code for the given frame.
The payload of the Ethernet frame consists of the following TLVs, in this order:

Chassis ID TLV as described in 8.5.2 of IEEE Std 802.1AB™-2016.
Port ID TLV as described in 8.5.3 of IEEE Std 802.1AB™-2016.

Time to Live TLV as described in 8.5.4 of IEEE Std 802.1AB™-2016, with the TTL value set in the range of
1800 to 3600.

Organizationally specific TLV containing the Power via MDI data, specified further in subsection 8.2.1 and
8.2.2.

End of LLDPDU TLV as described in 8.5.1 of IEEE Std 802.1AB™-2016.

8.2.1 Default values for frames sent to a PSE by the SSPD model

All reserved fields All bits set to zero.
PSE pairs control ability Bit is clear.
PSE MDI power state Bit is clear.
PSE MDI power state Bit is clear.
PSE MDI power support Bit is clear.
Port class Bitis clear.

PSE power pair Field is set to integer value 0.
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Power class Field is set to integer value 0.
Power type Bits set to 0bO1.

Power source Bits set to 0b00.

PD 4PID Bit is set.

Power priority Bits set to 0b0O0.

PD requested power value is set according to Table 21. The value is set to 0XACAC when sspd_autoclass is
set, or the ‘Autoclass request’ subfield (see Table 20) is set.

Table 21: PD Requested power value as function of pse_assigned_class

pse_assigned_class = PD Requested Power value

39

65
130
255
400
510
620
713

RN ks Wi -

PSE allocated power value When no LLDP Power via MDI frame has been received since power was applied
to the SSPD model, the value is the same as the PD requested power value. When LLDP Power via MDI
frames have been received, PSE allocated power value is set to the same value as the last received PSE
allocated power value in the incoming LLDP Power via MDI frame.

PD requested power value for Mode A is set to zero.

PD requested power value for Mode B is set to zero.

PSE allocated power value for Alternative A is set to zero.
PSE allocated power value for Alternative B is set to zero.
PSE powering status Bits set to 0b00.

PD powered status Bits set to 0b01.

PSE power pairs ext Bits set to 0b00.

Power Class ext This field is set per Table 22.
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Table 22: Power class ext as function of pd_req_class

pd_req_class = Power class ext value

0b0001
0b0010
0b0011
0b0100
0b0101
0b0110
0b0111
0b1000

X N gk Wi~

Power Type ext If pd_req_class is 6 or less, the bits are 0b010, otherwise the bits are 0b100.
PD Load The bit is clear.
PSE maximum available power value Set to value 0.

Power down request All bits set to 0.

8.2.2 Default values for frames sent to a single-signature PD

All reserved fields All bits set to zero.
PSE pairs control ability Bit is clear.
PSE MDI power state Bit is set.

PSE MDI power support Bit is set.
Port class Bit is set.

PSE power pair If power is applied only on Alternative A or on both Alternatives the value is 1. If power is
applied only on Alternative B the value is 2.

Power class Value is as defined in Table 23, depending on the PD requested Class as determined through
class_sig A and class_sig_B in Table 18.

Table 23: Power class as function of PD requested Class

PDrequested Class = Power class value

R N O s Wi+~
G O O O O s WY
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Power type Bits set to 0b0O0.
Power source Bits set to 0b00.
PD 4PID Bitis clear.

PD requested power value When no LLDP Power via MDI frame has been received since power was applied
to the PD, the value is the same as the PSE allocated power value. When LLDP Power via MDI frames
have been received, PD requested power value is set to the same value as the last received PD requested
power value in the incoming LLDP Power via MDI frame.

PSE allocated power value is set according to Table 24. The value is set to 0XACAC when the ‘PSE Autoclass
support’ field is set and ‘Autoclass completed’ is set on an outgoing frame (caused by an Autoclass
request initiated by the PD).

Table 24: PSE allocated power value as function of pse_assigned_class

pse_assigned_class = PSE allocated power value

39

65
130
255
400
510
620
713

O N OOk W~

PD requested power value for Mode A is set to zero.
PD requested power value for Mode B is set to zero.
PSE allocated power value for Alternative A is set to zero.
PSE allocated power value for Alternative B is set to zero.

PSE powering status When powering in 2-pair mode, the bits are 0b01. When powering in 4-pair mode the
bits are 0b10.

PD powered status The bits are 0b00.

PSE power pairs ext If power is applied only on Alternative A (2-pair mode) the bits are set to Ob01. If power
is applied only on Alternative B (2-pair mode) the bits are set to 0b10. If power is applied on both
Alternatives (4-pair mode) the bits are Ob11.

Power Class ext This field is set per Table 25.
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Table 25: Power class ext as function of pse_assigned_class

pse_assigned_class = Power class ext value

0b0001
0b0010
0b0011
0b0100
0b0101
0b0110
0b0111
0b1000

RO O bk Wi+~

Power Type ext If psemodel _max_class is 6 or less, the bits are 0b000, otherwise the bits are 0b001.
PD Load The bit s clear.

PSE maximum available power value The value is set per Table 26.

Table 26: PSE maximum available power value as function of psemodel_max_class

psemodel_max_class = PSE maximum available power value

39

65
130
255
400
510
620
713

XN s Wi -~

Power down request The bits are set to 0b000000.

Power down time The integer value is set to 0.

8.3 Template pass requirements for all LLDPDU’s

In order to be considered valid, a received LLDPDU must meet all of the following:
1. The destination MAC address is one of 01:80:¢2:00:00:00, 01:80:¢2:00:00:03, or 01:80:¢2:00:00:0e

2. The Power via MDI TLV has a length of 31 bytes (2 bytes for the TLV header, 29 for the TLV information
string)

The LLDPDU contains a valid TLV type 1 (Chassis ID)

The LLDPDU contains a valid TLV type 2 (Port ID)

The LLDPDU contains a valid TLV type 3 (Time To Live)

The last TLV in the LLDPDU is a type 0 TLV (End of LLDPDU)

o o . W
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8.3.1 Template pass requirements for LLDPDU'’s sent by a PSE

In addition to passing the requirements of Section 8.3, each of the following items must be as described in
order for the LLDPDU to be considered valid:

All reserved fields All bits set to zero.

PSE MDI power state Bit is set.

PSE MDI power support Bit is set.

Port class Bit is set.

PSE power pair Ifpowerisapplied only on Alternative A the valueis 1. If power is applied only on Alternative
B the value is 2. If power is applied on both Alternatives the value is 1 or 2.

Power class Value is as defined in Table 27, depending on the assigned class as determined through pse_-
assigned_class in Table 18.

Table 27: Power class as function of pse_assigned_class

pse_assigned_class = Power class value

2

1

2 3
3 4
8 5

Power type Bits set to 0b0O0.

Power source Bits set to any combination except 0b11.

PD 4PID Bit s clear.

PD requested power value The integer value is in the range of 0 to 999.

PSE allocated power value The integer value is in the range of 0 to 999.

PD requested power value for Mode A The integer value is in the range of 0 to 499.

PD requested power value for Mode B The integer value is in the range of 0 to 499.

PSE allocated power value for Alternative A The integer value is in the range of 0 to 499.
PSE allocated power value for Alternative B The integer value is in the range of 0 to 499.

PSE powering status When powering in 2-pair mode, the bits are 0b01. When powering in 4-pair mode and
the SSPD model is attached, the bits are 0b10. When powering in 4-pair mode and the DSPD model is
attached, the bits are Ob11.

PD powered status The bits are 0b00.
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PSE power pairs ext If power is applied only on Alternative A the bits are 0b01 and the value of PSE power
pair is 1. If power is applied only on Alternative B the bits are Ob10 and the value of PSE power pair is
2. If power is applied on both Alternatives the bits are Ob11.

Power Class ext must match the assigned Class and match the last value of PSE Allocated Power value per
Table 28.

Table 28: Power class ext as function of pse_assigned_class and PSE Allocated Power value

pse_assigned_class PSE Allocated Power Value = Power class ext value

1 1to 39 0b0001
2 40 to 65 0b0010
3 66 to 130 0b0011
4 131 to 255 0b0100
5 256 to 400 0b0101
6 401 to 510 0b0110
7 511 to 620 0b0111
8 621 to 999 0b1000

Power Type ext If the PSE Logo Class is 6 or less, the bits are 0b00, otherwise the bits are 0b01.
PD Load The bit is clear.

PSE maximum available power value The integer value is in the range of 1 to 999.

Power down request The bits are 0b000000.

Power down time The integer value is 0.

8.3.2 Template pass requirements for LLDPDU’s sent by a single-signature PD

In addition to passing the requirements of Section 8.3, each of the following items must be as described in
order for the LLDPDU to be considered valid:

All reserved fields All bits set to zero.

PSE MDI power state Bit is clear.

PSE MDI power support Bit is clear.

Port class Bitis clear.

Power type Bits set to 0b01.

Power source Bits set to any combination except 0b10.

PD 4PID Bit s set.

PD requested power value The integer value is in the range of 0 to 999.

PSE allocated power value The integer value is in the range of 0 to 999.
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PD requested power value for Mode A The integer value is in the range of 0 to 499.

PD requested power value for Mode B The integer value is in the range of 0 to 499.

PSE allocated power value for Alternative A The integer value is in the range of 0 to 499.
PSE allocated power value for Alternative B The integer value is in the range of 0 to 499.
PSE powering status The bits are 0b00.

PD powered status For a single-signature PD the bits are 0b01.

PSE power pairs ext The bits are 0b00.

Power Class ext corresponds with the requested Class of the PD as shown in Table 29.

Table 29: Power class as function of PD requested Class

PD requested Class = Power class value

0b0001
0b0010
0b0011
0b0100
0b0101
0b0110
0b0111
0b1000

X N O s Wi+

Power Type ext If the PD Logo Class is 6 or less, the bits are 0b010, otherwise the bits are 0b100.
PD Load The bit is clear.
PSE maximum available power value The integer value is in the range of 1 to 999.

Power down request The integer value is 0 or 0x1D.
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Table 20: Power via MDI TLV field layout

Field description Byte offset #bytes Bit offset # bits

TLV header 0 2
TLV type 15 7
TLV information string length 8 9

Organizationally Unique Identifier 2

IEEE 802.3 subtype 5 1

MDI power support 6 1
Reserved 7 4
PSE pairs control ability 3 1
PSE MDI power state 2 1
PSE MDI power support 1 1
Port class 0 1

PSE power pair 7

Power class 8

Type/source/priority 9
Power type 7 2
Power source 5 2
Reserved 3 1
PD 4PID 2 1
Power priority 1 2

PD requested power value 10 2

PSE allocated power value 12 2

PD requested power value Mode A 14 2

PD requested power value Mode B 16 2

PSE allocated power value Alternative A 18 2

PSE allocated power value Alternative B 20 2

Power status 22 2
PSE powering status 15 2
PD powered status 13 2
PSE power pairs ext 11 2
Dual-signature power Class ext Mode A 9 3
Dual-signature power Class ext Mode B 6 3
Power Class ext 3 4

System setup 24 1
Reserved 7 4
Power Type ext 3 3
PD Load 0 1

PSE maximum available power 25

Autoclass 27 1
Reserved 7 5
PSE Autoclass support 2 1
Autoclass completed 1 1
Autoclass request 0 1

Power down 28 3
Power down request 23 6
Power down time 17 18
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9 PSE Test suite

The following tests compose the test plan for PSEs.
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9.1 PSE1 PSE polarity configurations

This test is for PICS PSE1, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.4.

PSEs shall use only the permitted polarity configurations associated with Alternative A and Alternative B
listed in Table 145—4 corresponding with their Type.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable the PSE and wait for it to apply power to the PD.
2. Measure voltage Vpgpp; o and Vpggpy 3.
Pass requirements:

For a Type 3 PSE: Either Vpggp; o 0O Vpggpy g is in the range of 50V to 57V [9Vpg¢ psg-2p » Type 3] in either
polarity, or both Vpggp; 4 and Vpggp; g are in the range of 50 V to 57 V [9Vp psg-2p » Type 3] in either polarity.

For a Type 4 PSE: Either Vpggp;  Or Vpggp; p are in therange of 52 Vto 57 V[9Vp,¢ psg-2p » Type 4]in the polarity
as indicated in the SSPD test model in Figure 4, or both Vpggp; 4 and Vpggp; p are in the range of 52V to 57V
[®Vport pse-2p » Type 4] in the polarity indicated in the SSPD test fixture.
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9.2 PSE2 Alternative implementation

This test is for PICS PSE2, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.4.

Type 3 PSEs shall implement Alternative A, Alternative B, or both.

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class of 4 or less
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable the PSE and wait for it to apply power to the PD.
2. Measure voltage Vpggp; o and Vpggpy p.

Pass requirements: Voltage Vpggpy 5 Or voltage Vpggp; p is in the range of 50 V to 57 V [9Vpg¢ psg-2p » Type 3].
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9.3 PSE3 Alternative implementation

This test is for PICS PSE3, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.4.

Type 3 PSEs providing Class 5 or Class 6 power levels and Type 4 PSEs shall implement Alternative A
and Alternative B.

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 or higher.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable the PSE and wait for it to apply power to the PD.
2. Measure voltage Vpggp; o and Vpggpy p.

Pass requirements: For PSE Logo Class 5 and 6: voltage Vpggp; o and voltage Vpggp; g are in the range of
50V to 57 V [?Vport pse-2p » Type 3], for PSE Logo Class 7 and 8: voltage Vpsgp; 4 and voltage Vpggpy g are in the
range of 52V to 57V [9Vpg¢ psg-2p » Type 4].
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9.4 PSE4 PSE behavior (state diagrams)

This test is for PICS PSE4, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.5.

PSEs shall provide the behavior of the state diagrams shown in Figure 145-13 to Figure 145-18.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.5 PSE5 PSE performing detection only on Alternative B fails to detect a valid PD detection
signature

This test is for PICS PSE5, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.5.1.

A PSE performing detection using only Alternative B may fail to detect a valid PD detection signature.
When this occurs, the PSE shall back off for at least Ty, as defined in Table 14516 before attempting
another detection, except in the case of an open circuit as defined in 145.2.6.5.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.6 PSE6 Backoffvoltage

This test is for PICS PSE6, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.5.1.

During this backoff, the PSE shall not apply a voltage greater than V g to the PL

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modification:
* Ryer is set to any value lower than 0.5 M¢2 but not within the range of 15k to 33 k{2

Test procedure:

1. Enable the PSE.

2. Measure Vpggpy o and Vpggpy g continuously for 5.

Pass requirements: Vpgpp; p is less than 2.8V [2Vg] for at least 2000 ms [2Tgp,] in any window of at least
2500 ms or Vpggpy a exceeds 2.8V [2Vg] at any time during the measurement.
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9.7 PSE7 Alternative roles establishment

This test is for PICS PSE7, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.5.1.

In any implementation, the roles of the Alternatives shall be established in IDLE and be maintained in
every other state.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.8 PSE8 Setpse_avail _pwr, pse_avail_pwr_pri, and pse_avail_pwr_sec

This test is for PICS PSE8, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.5.4.

PSEs shall set pse_avail_pwr, pse_avail_pwr_pri, and pse_avail_pwr_sec from the range in Table 145-6.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.9 PSE9 Applying operating voltage to a pairset

This test is for PICS PSE9, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.6.

The PSE shall not apply operating voltage to a pairset until the PSE has successfully detected a valid

signature over that pairset.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

9.9.1 Test1— Bad detection signature A

Test setup: Connect the DSPD model to the PSE with the following modification:

¢ Aninvalid detection signature is created on Mode A by at least one of the following:

— Rgeta is set higher than 33 k(2 or set lower than 15 k{2
— Cjpa is set higher than 10 pF

Test procedure:
1. Enable the PSE and measure Vpggp; 4 continuously for atleast5s.

Pass requirements: Vpggp; 4 does not exceed 30V [V, max].

9.9.2 Test2 — Bad detection signature B

Test setup: Connect the DSPD model to the PSE with the following modification:

¢ Aninvalid detection signature is created on Mode B by at least one of the following:

— Rgers is set higher than 33 k(2 or set lower than 15 k{2
— Cjup is set higher than 10 pF

Test procedure:
1. Enable the PSE and measure Vpggp; g continuously for atleast5s.

Pass requirements: Vpgpp; g does not exceed 30V [2V,. max].
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9.10 PSE10 Detecting PDs

This test is for PICS PSE10, the matchingrequirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.6.1.

Requirement from IEEE Std 802.3bt™-2018

The PSE shall detect the PD by probing via the PSE PI.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.11 PSE11 PSE detection signature

This testis for PICS PSE11, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.6.1.

The PSE shall present a non-valid PD detection signature as defined in Table 145-22 when probed in either
polarity by another PSE.

Last modification: Initial version.

History of changes:

Version 1.1 Better handling of the case where negative detection currents are measured during a test.
When any of the measured detection currents is negative, the “if” statement causes the cal-
culated detection resistance to be zero.

Test applicable to: All PSEs.

Test setup: Connect the PSE to a voltage supply connected per Test 1 as defined in Table 30. The PSE is to
be powered and enabled.

Test procedure:

Set the supply voltage to 2.91V £ 100 mV.

Measure the current sourced by the supply and record as Ietect1 -
Measure the supply output voltage and record as Vgetect -

Set the supply voltage to 4.11V £ 100 mV.

Measure the current sourced by the supply and record as Ietecio-
Measure the supply output voltage and record as Vetecto-

Set the supply voltage to 8.8 V+ 100 mV.

Measure the current sourced by the supply and record as Iggtecis-

© ® N e g s~ Do

Measure the supply output voltage and record as Vetects-

,_.
e

Set the supply voltage to 10V £ 100 mV.

—
[a—

. Measure the current sourced by the supply and record as Igetects-

—
[\

. Measure the supply output voltage and record as Vgetects-

- If (Tgetect1 <—20pA) or (Ijetectz < —20 pA):

Ryetect1 =0
else:

—
w

Rdetectl = |(Vdetect2 _Vdetectl )/ (Idetectz - Idetectl)l

14. If (Igetects < —20 pA) or (Ijetects < —20 pA):

Ryetectz =0
else:

Rdetectz = |(Vdetect4 _VdetectS)/ (Idetect4 - IdetectB)l

15. If (Igetect1 <—20pA) or (Ijetecta < —20 pA):

Ryetects =0
else:

RdetectS = |(Vdetect4 _Vdetectl )/ (Idetect4 - Idetectl)l
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16. Set the supply voltage to0V.

17. With the supply disconnected, measure the capacitance of the port (connected per Table 30) and

record as Cgetect1 -

18. C'Repeat steps 1 to 16 for each connection configuration listed in Table 30.

Pass requirements:

¢ Each of the calculated resistances Rgetect1, Rdetect2» @aNd Ryetects are less than 12 k€2 or greater than 45 k2
[Rgetect] OF Cyetect1 1S greater than 10 pF.

Table 30: PSE detection signature configurations

Test Supply positive  Supply negative
1 pair 1 pair 2
2 pair 2 pair 1
3 pair 3 pair 4
4 pair 4 pair 3
5 pair 1 and pair3  pair 2
6 pair 1 and pair3 pair 4
7 pair 2 and pair4 pair 1
8 pair 2 and pair4 pair 3
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9.12 PSE12 Open circuit voltage and short circuit current

This test is for PICS PSE12, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.6.1.

The open circuit voltage and short circuit current shall meet the specifications in Table 145-7.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs

9.12.1 Test1— Open circuit voltage

Test setup: Connect the SSPD model to the PSE with the following modification:
¢ Replace Ry with an open circuit (Rgee > 1 MS))
Test procedure:
1. Enable the PSE.
2. Measure Vpppy 4 and Vpppy g continuously for 5s.

Pass requirements: Absolute value of Vppp; 4 and Vppp; g does not exceed 30 V2V, max] at any time during
the measurement.

9.12.2 Test 2 — Short circuit current

Test setup: Connect the SSPD model to the PSE with the following modification:
¢ Replace Rye with a short circuit (Rger < 1€2)
Test procedure:
1. Enable the PSE.
2. Measure Ipp continuously for 5.

Pass requirements: The value of Ipp does not exceed 5 mA [91.] at any time during the measurement.
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9.13 PSE13 Backdriven current

This test is for PICS PSE13, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.6.1.

The PSE shall not be damaged by up to 5 mA backdriven current over the range of V. as defined in Table
145-7.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.14 PSE14 Output capacitance

This test is for PICS PSE14, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.6.1.

Output capacitance shall be as defined in Table 145—7 when Vpgg is in the range of 0 V to V ;¢ max.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.15 PSE15 Detection voltage with a valid PD signature connected

This test is for PICS PSE15, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.6.2.

The detection voltage at the PSE PI shall be within the V,,;q voltage range, as defined in Table 145-7,
with a valid PD detection signature connected, as defined in Table 145-21.

Last modification: Initial version.

History of changes: —

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE.

Test procedure:

. Continuously measure Vpggp;.

. Enable the PSE and mark this time as t.

1

2

3. Mark as t; the time when Vpggp; exceeds 10V [9V,41i, max] for the first time after t,.
4. Mark as t, the time when Vpggpy exceeds 15.5V [9V (.6, min] for the first time after t;.
5

. Mark as t3 the time when Vpggpy falls below 10V [9V, .1, max] after t,.
Pass requirements: All of the following:
e t3—ty, > 6ms[9T gy min]

® Vpsepr < 10V[9V,,iq max] between t, and (t; — 1 ms)
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9.16 PSE16 Detection voltage measurements

This test is for PICS PSE16, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.6.2.

In evaluating the presence of a valid PD, the PSE shall make at least two measurements with Vpgg values
that create at least a AV, difference as defined in Table 145-7.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.17 PSE17 Control slew rate when switching detection voltages

This test is for PICS PSE17, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.6.2.

The PSE shall control the slew rate of the probing detection voltage when switching between detection
voltages to be less than V,, as defined in Table 145-7.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.18 PSE18 Accept as a valid signature

This test is for PICS PSE18, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.6.3.

A PSE shall accept as a valid PD detection signature a pairset with all of the characteristics specified in
Table 145-8.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.19 PSE19 Rejectas an invalid signature

This test is for PICS PSE19, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.6.4.

The PSE shall reject as an invalid detection signature, a pairset which exhibits any of the following char-
acteristics:

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE.
Test procedure:
Set Rye¢ higher than 33 k(2 [9R},q max].
. Enable the PSE and measure Vpggpy for at least 5s.

1.
2
3. Set Ryet lower than 15 k2 [9Rp,q min].
4. Measure Vpggp; for at least 5s.

5

. Set Rye¢ in the range defined in Table 10 (a valid detection resistance) and set C;,, to be greater than
10 pF [E>Cbad]-

6. Measure Vpggp; for atleast 5.

Pass requirements: Vpgep; does not exceed 30V [9V,. max] during any of the measurements.
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9.20 PSE20 Connection check

This test is for PICS PSE20, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.7.

PSEs that will source power on both pairsets shall complete a connection check prior to the classification
of a PD as defined in 145.2.8 to determine if the PSE is connected to a single-signature PD configuration,
a dual-signature PD configuration, or neither.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.21 PSE21 Open circuit voltage and short circuit voltage during connection check

This test is for PICS PSE21, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.7.

During connection check the PSE shall meet the specifications for open circuit voltage, V., and short
circuit current, I, in Table 145-7.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.22 PSE22 Connection check voltage when a single- or dual-signature PD is connected

This test is for PICS PSE22, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.7.

The connection check voltage at the PSE PI shall be within the V,;;q voltage range, as defined in Table
145-7, when a single-signature PD or a dual-signature PD is connected.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.23 PSE23 Voltage on either pairset rises above V, ;4 max during connection check

This test is for PICS PSE23, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.7.

If the voltage on either pairset rises above V ;g max, as defined in Table 145-7, during connection check,
the PSE shall reset the PD by bringing the voltage at the PI below V¢ max, as defined in Table 145-16,
for at least Treget, as defined in Table 145-14, before performing classification.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.24 PSE24 Channel resistance considerations for Py,c1ass

This test is for PICS PSE24, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

Pautoclass shall be increased by at least Py margin, as defined in Table 145-15, in order to account for
potential increase in link section resistance due to temperature increase, up to the value defined in Table
145-11 of the Class assigned to the PD, and with a minimum power allocation of Class 1.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modifications:
¢ Autoclass is enabled
¢ Set pd_req_class between 2 and the PSE Logo Class
* Set the power draw of the PD, p,, such that: 1.5W < p, < (9Pcjass pp for pd_req_class—1.5W)
Test procedure: Let ty be the time when the SSPD turns on. Let p, be the initial power level of the PD.
1. Enable the PSE and wait for the PSE to power the PD.

2. At a time greater than ty + 55, increase the power drawn by the PD to a value between p, + 0.9 x
I1>Pacfmargin and Pot E:)Pacfmargin-

3. Wait for at least 2s.

Assigned Class 1to4 5to6 7to8
9Pac_margin (W) 05 0.75 1.5

Pass requirements: PSE continues to power the PD.
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9.24a PSE24a Minimum supported output power if P, ;,q.ss iS 1€ss than or equal to 4 W

This test is for PICS PSE24a, the matching requirement is located in IEEE P802.3cv subclause 145.2.8.

If Pautoclass 18 less than or equal to 4 W then the minimum supported output power shall be P¢j, per the
assigned Class.

Last modification: Introduced in version 1.1.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modifications:
¢ Autoclass is enabled
* Set the power draw of the PD, p,, such that 1W < p, <9Pcj,ss pp for Class 1
» Set pd_req_class to the PSE Logo Class
Test procedure: Let ty be the time when the SSPD turns on. Let p, be the initial power level of the PD.
1. Enable the PSE and wait for the PSE to power the PD.

2. At a time greater than ty +5s, increase the power drawn by the PD to a value between 0.9 X 9P¢jas pp
and 9P¢j,ss pp for pd_req_class.

3. Wait for at least 2 s.

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W)  3.84 649 13 255 40 51 62 713

Pass requirements: PSE continues to power the PD.
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9.25 PSE25 Power allocation after a fault

This test is for PICS PSE25, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

When the PSE assigns Class 5 through 8 prior to a fault and then transitions to PRIMARY_SEMI_PWRON
or SECONDARY_SEMI_PWRON, it shall revert the allocation of power to Class 4 and assert lo-
cal_system_change to update PSEAllocatedPowerValue.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.26 PSE26 Autoclass measurement and 2-pair/4-pair power

This test is for PICS PSE26, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

A PSE that measured P yoc1ass While providing power over 4 pairs, shall increase the power allocation by
at least P, cxira, as defined in Equation (145-4), when it provides power over 2 pairs.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.27 PSE27 Perform Multiple-Event Physical Layer classification

This test is for PICS PSE27, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

Subsequent to successful detection, PSEs shall perform Multiple-Event Physical Layer classification and
may perform Data Link Layer classification.

9.27.1 Test 1 — Single-signature classification

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1.
Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.

3. Wait for the PSE to power the PD (or in the specific case that the PSE cannot provide power, until one
complete classification sequence is recorded).

4. Record the number of classification events produces by the PSE: class_event_count.
5. C'Repeat the test with pd_req_class set to 2, 3, 4, 5, 6, 7, and 8.

Pass requirements: The recorded number of class events produced (class_event_count) conforms to Ta-
ble 31. PSEs for logo Class 1 or 2 do not apply power when pd_req_class is set higher than the PSE Logo
Class.

Table 31: Class event count based on requested Class and PSE Logo Class (single-signature)

PSE Logo Class
1 2 3 4 5 6 7 8
pd_req_class

1 1 1 1 1 1 1 1 1
2 — 1 1 1 1 1 1 1
3 — — 1 1 1 1 1 1
4 — — 1 2or3 2o0or3 2o0r3 2o0r3 2o0r3
5 — — 1 2or3 4 4 4 4
6 — — 1 2or3 2or3 4 4 4
7 — — 1 2or3 2o0r3 4 5 5
8 — — 1 2or3 2or3 4 4 5

— denotes that power is not applied.
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9.27.2 Test 2— Dual-signature classification

Last modification: Initial version.

History of changes: —

Test applicable to: PSE Logo Class 5 or greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set

to 1.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement on each pairset.

3. Wait for the PSE to power the PD (or in the specific case that the PSE cannot provide power, until one

complete classification sequence is recorded).

4. Record the number of classification events produces by the PSE: class_event_count.

5. C' Repeat the test with pd_req_class_modeA and pd_req_class_modeB set to 2, 3, 4, and 5.

Pass requirements: The recorded number of class events produced on each pairset (class_event_count)

conforms to Table 32.

Table 32: Class event count based on requested Class and PSE Logo Class (dual-signature)

PSE Logo Class
5 6 7 8
pd_req_class_modeA&B
1&1 1,2,0r3 1,2,0r3 1,2,0r3 1,2,0r3
2&2 1,2,0r3 1,2,0r3 1,2,0r3 1,2,0r3
3&3 1,2,0r3 1,2,0r3 1,2,0r3 1,2,0r3
4 &4 1 2o0r3 2o0r3 2o0r3
5&5 1 2or3 2or3 4
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9.28 PSE28 Dual-signature classification

This test is for PICS PSE28, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

PSEs that will source power over 4-pair to a dual-signature PD shall perform Physical Layer classification
on each pairset.

Last modification: Initial version.
History of changes: —

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
1.

Test procedure:
¢ Enable the PSE.
¢ Perform a classification waveform measurement on both pairsets.
¢ Wait at least 10 s after the first pairset is powered for the second pairset to power up.

Pass requirements: If power is applied to both pairsets, then class_event_count for Alternative A and class_-
event_count for Alternative B need to be at least 1.
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9.29 PSE29 Support Multiple-Event Physical Layer Classification

This test is for PICS PSE29, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

A PSE shall be capable of assigning the highest Class it can support by means of Multiple-Event Physical
Layer classification.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.30 PSE30 Failure to complete classification (single-signature)

This test is for PICS PSE30, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

A PSE shall return to IDLE if it fails to complete classification after successfully completing detection of
a single-signature PD.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modification:
* I is set above 51 mA [I¢jass v MinN]
Test procedure:
1. Enable the PSE.
2. Measure Vpggp; continuously.

3. Perform a classification waveform measurement (continue the measurement for at least 1 s after
tclassiﬁcation_end) .

4. Wait at least until the PSE performs at least one classification sequence (class_event_count > 1).
Pass requirements:
¢ PSE does not apply operating voltage (Vpsgp; < 20.5 V [9V a5 Mmax] at all times)

* Vpgepy is less than 2.8 V [2Vg] for at least 15 ms [2Tgeger] continuously after tgassification_end
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9.31 PSE31 Failure to complete classification (dual-signature)

This test is for PICS PSE31, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.

A PSE shall return to IDLE corresponding to the appropriate Alternative if it successfully completes de-
tection on a pairset of a dual-signature PD but fails to complete classification on that pairset.

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 or greater.

9.31.1 Test 1 — Class failure on Alt A

Test setup: Connect the DSPD model to the PSE with the following modification:
* Igs1a is set above 51 mA [9I¢ygs v Min]
Test procedure:
1. Enable the PSE.

2. Perform a classification waveform measurement (continue the measurement for at least 1 s after

tclassiﬁcation_end) .

3. Wait atleast until the PSE performs at least one classification sequence (class_event_count for Mode A
>1).

Pass requirements:
* PSE does not apply operating voltage (Vpsgp; o < 20.5V [2V (a5 max] at all times)

* Vpggpr a is less than 2.8V [2V] for at least 15 ms [9Tgesec] continuously after tejassification_end

9.31.2 Test 2 — Class failure on Alt B

Test setup: Connect the DSPD model to the PSE with the following modification:
* Igp is set above 51 mA []¢ass v MinN]

Test procedure:
1. Enable the PSE

2. Perform a classification waveform measurement (continue the measurement for at least 1 s after

tclassiﬁcation_end) .

3. Wait at least until the PSE performs at least one classification sequence (class_event_count for Mode B
>1).
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Pass requirements:
* PSE does not apply operating voltage (Vpsgp; g < 20.5 V [2V(ass max] at all times)

* Vpggepr g is less than 2.8 V [2Vg] for at least 15 ms [2Tgeger] continuously after tejassification_end
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9.32 PSE32 Type 3 PSE class and mark event limit (single-signature)

This test is for PICS PSE32, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

Type 3 PSEs: shall provide a maximum of four class events and four mark events for single-signature PDs

Last modification: Initial version.
History of changes: —
Test applicable to: Type 3 PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 8.
Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.

Pass requirements: class_event_count is 4 or less.
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9.33 PSE33 Type 3 PSE class and mark event limit (dual-signature)

This test is for PICS PSE33, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

Type 3 PSEs: shall provide a maximum of three class events and three mark events on each pairset for
dual-signature PDs

Last modification: Initial version.
History of changes: —
Test applicable to: Type 3 PSEs.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
5.

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: class_event_count is 3 or less.
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9.34 PSE34 Type 4 PSE class and mark event limit (single-signature)

This test is for PICS PSE34, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

Type 4 PSEs: shall provide a maximum of five class events and five mark events for single-signature PDs

Last modification: Initial version.
History of changes: —
Test applicable to: Type 4 PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class (must be 7 or 8
for a Type 4 PSE).

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.

Pass requirements: class_event_count is 5 or less.
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9.35 PSE35 Type 4 PSE class and mark event limit (dual-signature)

This test is for PICS PSE35, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

Type 4 PSEs: shall provide a maximum of four class events and four mark events on each pairset for
dual-signature PDs

Last modification: Initial version.
History of changes: —
Test applicable to: Type 4 PSEs.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
5.

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: class_event_count is 4 or less.
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9.36 PSE36 Number of class events based on assigned Class (single-signature)

This test is for PICS PSE36, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

PSEs connected to a single-signature PD shall issue no more class events than the Class they are able to
support and no more than:
— one class event when the PD requests Class 0 through 3

— three class events when the PD requests Class 4
— four class events when the PD requests Class 5 or 6

— five class events when the PD requests Class 7 or 8

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.37 PSE37 Number of class events based on assigned Class (dual-signature)

This test is for PICS PSE37, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

PSEs connected to a dual-signature PD shall issue, for a given pairset, no more class events than the Class
they are able to support and no more than:

— three class events when the PD requests Class 1 through 4 on the given pairset

— four class events when the PD requests Class 5 on the given pairset

Last modification: Initial version.

History of changes: —

9.37.1 Testl—Class1to4

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
4.

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on both pairsets.

Pass requirements: class_event_count is equal or less than 3 for both pairsets.

9.37.2 Test2—Class5

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
5.

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on both pairsets.

Pass requirements: class_event_count is equal or less than 4 for both pairsets.

© 2020 Ethernet Alliance Version 1.4 page 95



ethernet alliance Gen2 PoE Certification Program Test Plan

9.38 PSE38 Long class event voltage / timing

This test is for PICS PSE38, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

When the PSE is in CLASS_EV1_LCE, CLASS_EV1_AUTO, CLASS_EV1_LCE_PRI, CLASS_EV1_-
LCE_SEC, CLASS_EV1_LCE_4PID_PRI, or CLASS_EV1_LCE_4PID_SEC, it shall provide to the PI
or pairset Vp,gs, Subject to Ty cg timing specification.

Last modification: Initial version.

History of changes: —

9.38.1 Test 1 — Single-signature PDs

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: T, is in the range of 88 ms to 105 ms [T g

9.38.2 Test 2 — Dual-signature PDs

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
1.

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: For each pairset that perform a classification sequence, T, is in the range of 88 ms
to 105 ms [9Ticg].
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9.39 PSE39 Measure I, in CLASS_EV1_AUTO

This test is for PICS PSE39, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

The PSE in CLASS_EV1_AUTO shall measure Iy, on the negative pair or pairs after Tcyygs acs. refer-
enced from the application of the first class event, to determine if the PD will perform Autoclass.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.40 PSE40 Class event voltage / timing

This test is for PICS PSE40, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

When the PSE is in CLASS_EV2, CLASS_EV2_PRI, CLASS_EV2_SEC, CLASS_EV3, CLASS_EV3_-
PRI, CLASS_EV3_SEC, CLASS_EV4, CLASS_EV4_PRI, CLASS_EV4_SEC, or CLASS_EVS, it shall
provide to the PI or pairset V., subject to the Tegy timing specification.

Last modification: Initial version.

History of changes: —

9.40.1 Test 1 — Single-signature PDs

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: For any class events generated (if the class event does not exist, the requirement is not
applicable):

* T(lasse is in the range of 6 ms to 20 ms [T cgy]
* Tclass3 1S in the range of 6 ms to 20 ms [ T¢gy]
* Tclasss 1S in the range of 6 ms to 20 ms [ T¢gy]

* Tclasss is in the range of 6 ms to 20 ms [T cgy]

9.40.2 Test 2 — Dual-signature PDs

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE.

2. Perform a classification waveform measurement on each pairset.
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Pass requirements: For any class events generated on either pairset (if the class event does not exist, the
requirement is not applicable):

* Tclasse is in the range of 6 ms to 20 ms [T cgy]
* T(lasss is in the range of 6 ms to 20 ms [T cgy]

* Tciasss 1S in the range of 6 ms to 20 ms [ T¢gy]
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9.41 PSE41 I, measurement

This test is for PICS PSE41, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

In all CLASS states except CLASS_EV1_AUTO, the PSE shall measure I¢),s on the negative pair or pairs
after Tcpags-

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class with the follow-
ing modification:

* Whenever present_class_sig_A or present_class_sig B (see Table 11) is set to TRUE, this will cause one
of the classification current sources I through I to become enabled

¢ Letthe moment where present_class_sig A or present_class_sig Bis setto TRUE be t,. Between ty and
to + 5ms the current setting for Iojs1, Ieso, Tesss Tesar Less, and Iggg is set to less than 1 mA.

» Atthe latest at ty + 6 ms the current is set to the value required by Table 10
Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.
Pass requirements: The PSE provides the following number of class events:
* For PSE Logo Class 3 or less: 1 event
¢ For PSE Logo Class 4: 2 or 3 events
¢ For PSE Logo Class 5 or Class 6: 4 events
» For PSE Logo Class 7 or Class 8: 5 events
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9.42 PSE42 Mark event voltage

This test is for PICS PSE42, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

When the PSE is in MARK_EV1, MARK_EV1_PRI, MARK_EV1_SEC, MARK_EV2, MARK_EV2_-
PRI, MARK_EV2_SEC, MARK_EV3, MARK_EV3_PRI, MARK_EV3_SEC, or MARK_EV4, it shall
provide to the PI or pairset Viya.

Last modification: Initial version.

History of changes: —

9.42.1 Test 1 — Single-signature PDs

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: Vpgpp; is in the range of 7V to 10V [®Vyan] during Tyiarna, Tmark2, Tvarks» TMarks, and
Twarks- FOr Tyaro through Ty this can only be verified if the PSE produces those mark events. This does
not apply to the last mark event (the one ending at tcjassification_end)-

9.42.2 Test 2 — Dual-signature PDs

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: Vpggp; 4 and Vpggpy g are in the range of 7V to 10 V [9Vy,p] during Tyiara» Twvarker Tvarks
and Tyfarka. For Tyarke through Tyang this can only be verified if the PSE produces this many mark events.
This does not apply to the last mark event (the one ending at tcjassification_end)-
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9.43 PSE43 Mark event timing

This test is for PICS PSE43, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

The timing specification shall be as defined by Tyg; -

Last modification: Initial version.

History of changes: —

9.43.1 Test 1 — Single-signature PDs

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the requested Class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: For any mark event that is generated by the PSE, and is not the last mark (the one ending
at telassification_end): TMark1> TMark2s TMarks» @nd Tyiarka, are all in the range of 6 ms to 12 ms [9Tyg; |-

9.43.2 Test 2 — Dual-signature PDs

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Passrequirements: For any mark event that is generated by the PSE on either pairset, and is not the last mark
(the one ending at tyassification_end): TMark1» TMarke,> @and Tyjarks, are all in the range of 6 ms to 12 ms [Ty ].
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9.44 PSE44 Last mark event voltage

This test is for PICS PSE44, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

When a PSE is in MARK_EV_LAST, MARK_EV_LAST_PRI or MARK_EV_LAST_SEQC, it shall pro-
vide to the PI or pairset Vyuk-

Last modification: Initial version.

History of changes: —

9.44.1 Test1— Single-signature PDs

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the requested Class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: Vpggp; is in the range of 7V to 10V [V, ] during the last mark event, the one immedi-
ately preceding tclassiﬁcation_end-

9.44.2 Test 2 — Dual-signature PDs

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: Vpggp; o and Vpggp; p are in the range of 7V to 10V [9V),] during the last mark event
on each pairset, the one immediately preceding t jassification_end- 1his only applies when the PSE performs a
classification sequence on a pairset. At least one pairset must perform a classification sequence.
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9.45 PSE45 Last mark event timing

This test is for PICS PSE45, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

The timing specification shall be as defined by Tyg,.

Last modification: Initial version.

History of changes: —

9.45.1 Test 1 — Single-signature PDs

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the requested Class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement.

Pass requirements: The last mark event, the one ending at tgassification_end» Nas a duration of at least 6 ms
[®Twme2]-

9.45.2 Test 2 — Dual-signature PDs

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement on each pairset.

Pass requirements: The last mark event on each pairset that performs a classification sequence, the one
ending at tassification_end» Nas a duration of at least 6 ms [Ty, ].
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9.46 PSE46 I, exceeds Iy 1y Min

This test is for PICS PSE46, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

Requirement from IEEE Std 802.3bt™-2018

If any measured Iy, 1s equal to or greater than Icy,g v min, a PSE shall return to IDLE.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.47 PSE47 Class event currents

This test is for PICS PSE47, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

The PSE shall limit class event currents to Icjaes Lim- - -

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modification:
e .1 is set above 110 mA

Test procedure:

1. Enable the PSE.

2. Perform a classification waveform measurement and measure the maximum current.

Pass requirements: The measured maximum current is less than 100 mA []¢jass v Max].
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9.48 PSE48 Mark event currents

This test is for PICS PSE48, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

...and shall limit mark event currents to Ingyk 11m-

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with the following modification:
e I, is set above 110 mA
Test procedure:
1. Enable the PSE.

2. During the classification waveform measurement, measure Ipp no more than 5 ms after the start of
TMarkl'

3. Perform a classification waveform measurement.

Pass requirements: The current during the mark event is limited below 100 mA [9]¢jass v Max].
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9.49 PSE49 C(lass event and mark event voltages polarity

This test is for PICS PSE49, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

All class event voltages and mark event voltages shall have the same polarity as defined for Vpy psg.op in
145.2.4.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the DSPD model to the PSE.
Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.
3. Wait for the PSE to provide power on at least one pairset.
4. Measure Vpggp o and Vpggpy .

Pass requirements: The polarity of each class and mark event on a given pairset is the same as the polarity
of the corresponding Vpggp; A and Vpggpy 3.
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9.50 PSE50 Transition from classification to power on

This test is for PICS PSE50, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

The PSE shall complete Multiple-Event Physical Layer classification and transition to POWER_ON,
POWER_ON_PRI, or POWER_ON_SEC without allowing the voltage at the PI or pairset to go below
Vuark min, unless in CLASS_RESET, CLASS_RESET PRI, or CLASS_RESET SEC.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connected the SSPD model to the PSE.
Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measurement.
Pass requirements: Both of the following:
* Vpggpy is greater than 7V [9V),q min] at all times between tcj,gsification._start aNd telassification_end
¢ class_event_count > 1

This requirement only holds when the PSE proceeds to POWER_UP per Figure 6.
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9.51 PSE51 PSEreturnstoIDLE

This test is for PICS PSE51, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

If the PSE returns to IDLE, it shall maintain the PI voltage in the range of Vg for a period of at least
Treser min before starting a new detection cycle.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with Ry set lower than 15 k{2 [2R,,q min] or higher than
33k2 [E:>Rbad max]

Test procedure:
1. Enable the PSE.
2. Perform a classification waveform measure (continuously).
3. Wait for at least 2s.
4. Set Rye; to a valid detection signature value (see Table 9) and mark the time as t;.

Pass requirements: Between (ty—15ms) and tejagsification_start there is a period of at least 15 ms [3Tgeget] Where
Vpsepr is less than 2.8 V [9Vyeger max].

© 2020 Ethernet Alliance Version 1.4 page 110



ethernet alliance Gen2 PoE Certification Program Test Plan

9.52 PSE52 PI or pairset voltage during class reset

This test is for PICS PSE52, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

If the PSE is in any of the CLASS_RESET states it shall maintain the PI or pairset voltage in the range of
VReset for a period of at least Trege; min.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.53 PSE53 Dual-signature 4PID with Class 3 or less power available

This test is for PICS PSE53, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.1.

A PSE that implements 4PID based on Physical Layer classification and is restricted to Class 3 power or
less, when connected to a dual-signature PD, shall issue three initial class events to determine the Type of
the connected PD, then transition to either CLASS_RESET_ PRI or CLASS_RESET_SEC.

Last modification: Initial version.
History of changes: —
Test applicable to: No test is required.
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9.54 PSE54 pd_autoclassis TRUE when PSE reaches POWER_ON

This test is for PICS PSE54, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.8.2.

If the PSE implements Autoclass it shall measure P poc1ass When it reaches POWER_ON and pd_autoclass
is TRUE.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.55 PSE55 P,y ocass POWEr consumption

This test is for PICS PSE55, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.8.2.

The power consumption shall be defined as the highest average power measured throughout the period
bounded by Tauto_psk1 and Tauro_psk-

Last modification: Initial version.

History of changes: —

Test applicable to: PSE Logo Class 3 or greater.

Test setup: Connect the SSPD model to the PSE, with the following modifications:
* Autoclass is enabled

Test procedure: Let ty be the time where the SSPD turns on, let p, and p, be two power levels, with a
difference of at least 5 W, both less than 9P, pp for the assigned Class, but greater than 4 W, and p; being
the greater power level.

1. Enable the PSE.
2. Atty + 500 ms set the input power of the SSPD to be p,,.

3. At any time between t; + 1700 ms and t, + 2700 ms, change the power draw to p, for a time duration
of 300 ms to 400 ms, then revert back to power level p,,.

4. Atty+ 5000 ms change the input power to power level p;.

Pass requirements: PSE continues to provide power.
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9.56 PSE56 Applying 4-pair power

This testis for PICS PSE56, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.9.

A PSE shall not apply 4-pair power unless the PSE has detected a valid detection signature on both pairsets
and one or more of the following conditions are met:

— The connected PD is a single-signature PD

— The PSE detects a valid detection signature on the unpowered pairset when power is provided in 2-pair
mode

— The PSE has identified the PD as Type 3 or Type 4

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

9.56.1 Test 1 —bad detection signature A

Test setup: Connect the DSPD model to the PSE with the following modification:
¢ Aninvalid detection signature is created on Mode A by at least one of the following:

— Ryeta is set higher than 33 k{2 [2R,q max] or set lower than 15 k{2 [9Rp,q min]
— Cjpa is set higher than 10 puF [2Cpaq]

Test procedure:
1. Measure Vpggpy o continuously.

2. Enable the PSE and wait for it to apply power to the PD test fixture on either Mode, or at least 10s
(whichever is first).

Pass requirements: Vpggp; 4 is less than 30 V [2V, max].

9.56.2 Test 2 — bad detection signature B

Test setup: Connect the DSPD model to the PSE with the following modification:
¢ Aninvalid detection signature is created on Mode B by at least one of the following:

— Ryets is set higher than 33 k2 [Ry,q max] or set lower than 15 k{2 [?Ry,q min]
— Cjpp is set higher than 10 uF [#Cpaq]

Test procedure:
1. Measure Vpggpy g continuously.

2. Enable the PSE and wait for it to apply power to the PD test fixture on either Mode, or at least 10s
(whichever is first).

Pass requirements: Vpgpp; p is less than 30 V [2V,,. max].
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9.56.3 Test 3 — detection signature on non-powered pairset

Test setup: Connect the DSPD model to the PSE with the following modification:
¢ pd_req_class_modeA and pd_req_class_modeB are set to 4
* Tus3ar Leis3p Leisanr Leisaps leissa, and Iggsp are set in the range of 26 mA to 30 mA
¢ Behavior change: when S,, closes, S;g opens
¢ Behavior change: when S,5 closes, S;, opens
Test procedure:
1. Measure Vpggp; A and Vpggpy g continuously.
2. Enable the PSE and wait for it to apply power to the PD test fixture.

Pass requirements: Vpggp; 2, Vpsgpr g, Or both are less than 30V [9V,,. max].

© 2020 Ethernet Alliance Version 1.4

page 116



ethernet alliance Gen2 PoE Certification Program Test Plan

9.57 PSE57 Power supply output

This test is for PICS PSE57, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.

When the PSE provides power to the PI, it shall conform with Table 145-16.

Last modification: Initial version.

History of changes: —

9.57.1 Testl— VPOl‘t_PSE-ZP

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1 and with (Rpair1, Rpair2, Rpairs,
and Rp,ir4) in the range of 5 (2 to 6.25 (2. Note that the requirements in Section 5.1 regarding the connection
between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Adjust Pyyaq such that Vggpp X Ipp =9P¢ass pp for the assigned Class.
3. Confirm the PSE maintains power.
4. C Repeat the test with pd_req_class set to 2, 3, 4, 5, 6, 7, and 8.
Pass requirements:
e For a Type 3 PSE: Vpggpy is in the range of 50 V to 57 V [9Vpg¢ psg-2p , Type 3]
* For a Type 4 PSE: Vpggp; is in the range of 52V to 57V [%Vpg¢ psg-2p , Type 4]

9.57.2 Test2— Vpg, psg_diff

Test applicable to: PSE Logo Class 5 or greater
Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 5.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Confirm the PSE has assigned Class 5 (class_event_count = 4).
3. Set Pjyaq such that Ipp is 0 mA and mark the time as t;.
4

. Measure the voltage between the positive pair of Alternative A (Pair 1 or Pair 2 on the PSE PI) and the
positive pair of Alternative B (Pair 3 or Pair 4).

5. Measure the voltage between the negative pair of Alternative A (Pair 1 or Pair 2 on the PSE PI) and the
negative pair of Alternative B (Pair 3 or Pair 4).

NOTE — The measurement must be completed within 300 ms of P,,4 being set to 0 mA.
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Pass requirements: The two measured voltages are less than 10 mV [%Vpy psg_giftl-

9.57.3 Test3 — V'I‘ran-ZP

Test applicable to: No test is required.

9.57.4 Test 4 — V,gice

Test applicable to: No test is required.

9.57.5 Test5—Icon-2P-unb

Test applicable to: No test is required.

9.57.6 Test6 — I, ush

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 4 or less and the following
modifications:

¢ Value of Gy is limited to 5 pF
¢ The behavior is modified to bypass the SSPD inrush limiter as defined in Table 33

¢ Avoltage limiting element is placed in parallel with Cy, with a voltage limit between 30V to 36 V

Table 33: SSPD behavior modification for PSE57 — Test 6

State diagram variable SSPD model element

pd_max_power
inrush = SZ = closed, Linrushlim = 0 MA
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Test procedure:
1. Measure Vpggp; continuously and mark as t, the time when Vpggp; crosses 30V after S, is closed.
2. Measure Ipp continuously.
3. Enable the PSE and measure for 100 ms after t.
4. C Repeat the test with pd_req_class set to 5, 7, and the PSE Logo Class.

Pass requirements: Ipp is in the range of [21;,,,¢n ] for the assigned Class between t; and ty +50ms.

Assigned Class 1to4 5to6 7to8
nrush (MA)  400-450  400-900 800 - 900

9.57.7 Test 7 — Iy, ush-2p Single-signature

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 4 or less and the following
modifications:

¢ Value of Cy is limited to 5 pF
¢ The behavior is modified to bypass the SSPD inrush limiter as defined in Table 33
¢ Avoltage limiting element is placed in parallel with Cy, with a voltage limit between 30V to 36 V
Test procedure:
1. Measure Vpggp; continuously and mark as t, the time when Vpggpy crosses 30V after S, is closed.
2. Measure Ippp and Ippg
3. Enable the PSE and measure for 100 ms after t;.
4. C Repeat the test with pd_req_class set to 5 and 7.

Pass requirements: Ipp, and Ippg are less than [91,,,n.2p] for the assigned Class between ty and ty +50ms.

Assigned Class 1to4 5to8
linrush-2p (single-signature) (mA) 450 600

9.57.8 Test 8 — Iy, ush-2p dual-signature

Test applicable to: PSE Logo Class 5 or greater
Test setup: Connect the DSPD model to the PSE with the following modifications:
¢ Value of Cyyja and Cpyp is limited to 5 pF
* The behavior is modified to bypass the DSPD inrush limiter as defined in Table 34

¢ Voltage limiting elements are placed in parallel with Cya and Cpyg, With a voltage limit between
30Vto36V

© 2020 Ethernet Alliance Version 1.4 page 119



ethernet alliance Gen2 PoE Certification Program Test Plan

Table 34: DSPD behavior modification for PSE57 — Test 8

State diagram variable DSPD model element

pd_max_power_modeA

inrush = Sy = closed, Iiprushlima = 0 MA
pd_max_power_modeB

inrush = SZB = closed, IinrushlimB =0mA

Test procedure:
1. Measure Vpggp; 4 continuously and mark as t, the time when Vpggp; 4 crosses 30V after Sy, is closed.
2. Measure Vpgppy g continuously and mark as t; the time when Vpggp; g crosses 30V after S, is closed.
3. Measure Ipp, and Ippg continuously.
4. Enable the PSE and measure for 100 ms after the greater of ty and t;.
Pass requirements:
* Ippa is in the range of 400 mA to 450 mA [®1j,ysh-2p] from tg to ty +50ms
¢ Ippg is in the range of 400 mA to 450 mA [?I},sh-2p] from t; to t; +50ms

9.57.9 Test9 — Tiyrush

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE.
Test procedure:
1. Measure Ipp continuously.
2. Mark as t, the time when Vpggp; crosses 30V after S, is closed.
3. Set Pjpaq such that it attempts to draw Ipp = 91, rusp Max+ 100 mA.
4. Enable the PD and measure for at least 100 ms after t.

Pass requirements: The PSE turns off power within ty +50ms to ty + 75ms [Ty, ush]-

9.57.10 Test10— ICUT—ZP

Test applicable to: No test is required.
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9.57.11 Test11l — Tcyr

Test applicable to: No test is required.

9.57.12 Test12 — ILIM-ZP

Test applicable to: No test is required.

9.57.13 Test13 — T

Test applicable to: No test is required.

9.57.14 Test 14 — Py,

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set the to PSE Logo Class and with (Rpi1,
Rpair2» Rpairs» and Rpairs) in the range of 5 €2 to 6.25 €2. Note that the requirements in Section 5.1 regarding the
connection between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Adjust Pygaq such that Vggpp x Ipp =2Pcjas pp for pd_req_class.

3. Wait for atleast 5.

Assigned Class 1 2 3 4 5 6 7 8
OPclass pp (W) 3.84 649 13 255 40 51 62 713

Pass requirements: PSE maintains power.

9.57.15 Test 15— Tpon

Test applicable to: No test is required.
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9.57.16 Test 16 — Tgjee

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE.
Test procedure:
1. Measure Vpggp; continuously.
2. Perform a classification waveform measurement.
3. Mark as ty, the moment when Vpggp; exceeds 10 V [9V), max] for the last time before tgassification_end-
4. Measure Vpgppr at ty + 100 ms, record this as Vi a.
5. Mark as t; the moment when Vpggp; equals 90% of Vi, after t;.
6

. Enable the PSE and wait until the PD test fixture is powered up, while performing the measurements
described in the previous steps.

Pass requirements: t; —ty > 15 1S[®TRise]-

9.57.17 Test17 —Tog

Test applicable to: No test is required.

9.57.18 Test 18 — Vo

Test applicable to: No test is required.

9.57.19 Test19— IHOld-ZP

Test applicable to: No test is required.

9.57.20 Test 20 —Iyq1q

Test applicable to: No test is required.
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9.57.21 Test21 — Typpo

Test applicable to: No test is required.

9.57.22 Test22 — Typs

Test applicable to: No test is required.

9.57.23 Test23 — Typo

Test applicable to: No test is required.

9.57.24 Test24 — Ty

Test applicable to: No test is required.

9.57.25 Test 25— Teq

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE.

Test procedure:

1.
2.
3.
4.
5.

Enable the PSE and wait for the PD test fixture to be powered up.
Measure Vpggp; continuously.

Set Piyaq to a value greater than 105 W.

Mark as t, the time when Vpggpy is less than 0V to 2.8 V [9Vyeget -

Mark as t; the time when Vpggp; exceeds 30 V. The measurement may be stopped 2 s after t.

Pass requirements: The difference between t; and t; is greater than 750 ms [2T.q], or the PSE does not re-
apply power during the measurement.

© 2020 Ethernet Alliance Version 1.4 page 123



ethernet alliance Gen2 PoE Certification Program Test Plan

9.58 PSE58 Output voltage regulation

This test is for PICS PSE58, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.1.

The specification for Vpoy_psg-op in Table 145-16 shall be met with a load step of (Iyjo1g max * Vpoy psg-op
min) to the maximum power per the PSE’s assigned Class at a rate of change of up to 15 mA/qs.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable to the PSE and wait for the PD test fixture to be powered up.
2. Set Pjyaq between 2Wto 4 W.
3. Measure Vpggp; continuously.
4

. Ramp up Pjy,q4 to any power value between 0.9 X 9Pjass pp and 9P¢jass pp, With the ramp up completed
in no less than 120 us and no more than 1 ms.

Pass requirements: The measured Vpggp is within the ©Vpg,¢ psg-op range at all times for the given PSE Type.

PSEType Type3 Type4
“Vpor psg-2p (V) 50-57 52 -57
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9.59 PSE59 Voltage transients

This test is for PICS PSE59, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.1.

The voltage transients as a result of load changes up to 35 mA /s shall be limited to 3.5 V/js.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable to the PSE and wait for the PD text fixture to be powered up.
2. Measure Vpggp; continuously.

3. Ramp 9P}y,q up or down such that the rate of change in current of Ipp is in the range of 20 mA/ps and
35mA/ps.

Pass requirements: The rate of voltage change of Vpggp; is below 3.5V/qs.
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9.60 PSE60 4-pair power for assigned Class 5 to 8

This test is for PICS PSE60, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.1.

A PSE that has assigned Class 5 to 8 to a single-signature PD shall apply power to both pairsets while in
POWER_ON.

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 or greater.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 5.
Test procedure:
1. Enable to the PSE.
2. Perform a classification waveform measurement.
3. Wait for the PD to be powered up.
4. Set Pjyaq between 2Wto 13 W.
5. Measure Vpggp; o and Vpggp; p.
6. C Repeat the test with pd_req_class set to 6, 7, and 8.

Pass requirements: For each test where class_event_count > 4 both Vpggp; o and Vpggp; g must be in the
range of 9Vp,¢ psg-2p for the given PSE Type.

PSEType Type3 Type4
9Vport pse-2p (V) 50-57 52 -57
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9.61 PSE61 Outputvoltage during transients from 30 ps to 250 s

This test is for PICS PSE61, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.3.

A PSE shall maintain an output voltage no less than V., -p for transient conditions lasting more than
30 ps and less than 250 ps, and meet the requirements of 145.2.10.8.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.62 PSE62 Output voltage during transients longer than 250 s

This test is for PICS PSE62, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.3.

Transients lasting more than 250 ps shall meet the Vpy psg.op specification.

Last modification: Initial version.
History of changes: —
Test applicable to: No test is required.
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9.63 PSE63 Reverse negative pair current

This test is for PICS PSE63, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.4.

The PSE shall not source a current higher than I, as defined in Table 145-16, on a negative pair. This
requirement holds only when no power is being sourced into the PSE.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.64 PSE64 Outputvoltage noise

This test is for PICS PSE64, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.5.

Vioise» the specification for power feeding ripple and noise in Table 145-16, shall be met for common-
mode and pair-to-pair noise values at all static PSE output voltages.

Last modification: Version 1.1.

History of changes:
Version 1.1 Added a high pass filter to the measurement circuit in Figure 9 to make the test insensitive
to PD load changes, as well as fixed the PI pin numbering.

Test setup: Connect the SSPD model to the PSE with the following modifications:

¢ Disable Ethernet capability of the SSPD model

¢ Connect the measurement circuit shown in Figure 9 to the PI of the PSE (in parallel to the connection
to the SSPD model). The impedance of the voltage meters must be such that the detection signature
of the SSPD model remains valid when this is called for.

¢ pd_req_class setto 8

Device Under Test

1 2 3 6 4 5 7 8
475Q 475Q 475Q 475Q 475Q 475Q 475Q 475Q
/\/\ g Y /\/\ g Y /\/\ g Y
1 uF N 1uF e 1 uF e 1uF
I Vnoise1 I VnoiseZ I VnoiseS I
[l [l [l [l
1nF == 1nF == 1nF == 1nF ==
1 MQ § 1 MQ § 1 MQ § 1 MQ §

499 Q % 49.9 Q § 499 Q % 49.9 Q %

Figure 9: Pair-to-pair voltage noise measurement circuit

Test procedure:
1. Enable the PSE and wait for the PD to be powered up.
2. Set 9Pjy,q between 90% and 100% of 9P¢ass pp per pse_assigned_class.

3. Measure the voltage peak amplitude at Vi gise1, Vioisez, and Viises (see Figure 9) with the measurement
set to a bandlimited sampling of 2 kHz over the following frequency bands:

¢ less than 0.5kHz
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¢ 0.5kHz to 150kHz
e 150kHz to 500 kHz
* 500kHz to 1000 kHz

4. Let Vpp, = Vigisen - 29V2
5. C' Repeat the test with pd_req_class set to 6, 4, and 3

Assigned Class 1 2 3 4 5 6 7 8
9Pclass 0 (W)  3.84 6.49 13 255 40 51 62 71.3

Pass requirements: The measured peak-to-peak voltage does not exceed Ve
* 0.5V, for frequencies less than 0.5 kHz
* 0.2 V), for frequencies from 0.5 kHz to 150 kHz
* 0.15 V), for frequencies from 150 kHz to 500 kHz
* 0.1V, for frequencies from 500 kHz to 1000 kHz
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9.65 PSE65 SupportIg,,..p on each powered pair

This test is for PICS PSE65, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.6.

PSEs shall be able to supply Iconop, the current the PSE supports on both pairs of each powered pairset, as
defined in Equation (145-8).

Last modification: Initial version.

History of changes: —

9.65.1 Test 1 — support total output power, single-signature

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1 and with (Rpair1, Rpair2, Rpairs,
and Rp,ir4) in the range of 5 (2 to 6.25 (2. Note that the requirements in Section 5.1 regarding the connection
between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Adjust Pyyaq such that Vggpp X Ipp =9P¢ass pp for the assigned Class.
3. Confirm the PSE maintains power.

4. C'Repeat the test with pd_req_class set to 2, 3, 4, 5, 6, 7, and 8.

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W)  3.84 649 13 255 40 51 62 713

Pass requirements: PSE maintains power. If the PSE has a maximum power capability of Class 1 or Class 2,
it will not turn on the PD when pd_req_class is set higher than what it can support. That does not constitute
a failure.

9.65.2 Test 2 — support total output power, single-signature, forced 100% unbalance

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1 and with (Rpair1, Rpairzs Rpairs,
and Ry,ir4) in the range of 5 Q2 to 6.25 (2. Note that the requirements in Section 5.1 regarding the connection
between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Measure Vpggpy o and Vpggpy 3.
3. If both Vpgpp; 4 and Vpgppy p are greater than 50 V proceed with the next step, otherwise go to step 10.

4. Adjust Pyyaq such that Vggpp x Ipp =2Pcjass pp for the assigned Class.
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. Disconnect pair 3 and pair 4 from the PSE (or set Rp,a5;:3 and Rpairg > 1K),

. Confirm the PSE maintains power.

5

6

7. Reconnect pair 3 and pair 4.

8. Disconnect pair 1 and pair 2 from the PSE (or set Rp,ir1 and Rpgirp > 1k€2).
9

. Confirm the PSE maintains power.

10. C Repeat the test with pd_req_class set to 2, 3, and 4, and with all pairs reconnected.

Assigned Class 1 2 3 4 5 6 7 8
OPclass pp (W) 3.84 649 13 255 40 51 62 713

NOTE —If the SSPD is capable of switching input current off on a per-pair basis, this may also be used to “disconnect
pairs” for steps 5 and 8.

Pass requirements: PSE maintains power. If the PSE has a maximum power capability of Class 1 or Class 2,
it will not turn on the PD when pd_req_class is set higher than what it can support. That does not constitute
afailure. If a PSE does not provide power in 4-pair mode then this unbalance test cannot be performed. This
is checked in step 3.

9.65.3 Test 3 — support output power for each Alternative, dual-signature

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
permutation 1 in Table 35 and with (Rpair1, Rpair2, Rpairs, and Rpairs) in the range of 5 to 6.25€). Note that
the requirements in Section 5.1 regarding the connection between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Adjust Pja4a such that Vpgpp a X Ippa =9Pclass pp-2p fOr the assigned Class on Alternative A
(if Alternative A is turned on by the PSE).

3. Adjust Pyyaqp such that Vpgpp g X Ippg = 9Pclass_pp-2p for the assigned Class on Alternative B
(if Alternative B is turned on by the PSE).

4. Confirm that the PSE maintains power on the Alternatives that were turned on after step 1.

5. C'Repeat the test for each permutation in Table 35.

Assigned Class 1 2 3 4 5
Pclass pp-2p (W)  3.84 649 13 255 35.6
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Table 35: Class permutations for PSE65

Permutation pd_req_class_modeA pd_req_class_modeB

5

N OOk W N -
W O W o=
=W O

Pass requirements: PSE maintains power on each Alternative that is initially powered after turning on the
PSE. If the PSE has a maximum power capability of Class 1 or Class 2 on a given Alternative, it will not turn
on the PD when pd_req_class_modeA or pd_req_class_modeB is set higher than what it can support. That
does not constitute a failure.

9.65.4 Test 4 — support Ic, op.unb, Single-signature

Test applicable to: PSE Logo Class 5 or greater
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 5.
Test procedure:

1. Enable the PSE.
Perform a classification waveform measurement.
Wait for the PD test fixture to be powered up.
If the assigned Class is 4 or less (class_event_count < 3), skip to step 11.
Disconnect pair 3 and pair 4 from the PSE (or set Rp4i;3 and Rpairs > 1k€2).
Set Pyaq such that Ipp = 21cgn.op.unp for the assigned Class.
Confirm that power is maintained.

Reconnect pair 3 and pair 4.

© ® N e R LD

Disconnect pair 1 and pair 2 from the PSE (or set Rpai;1 and Ry > 1k€2).

._.
e

Confirm that power is maintained.

11. C' Repeat the test with pd_req_class set to 6, 7, and 8, and with all pairs reconnected.

Assigned Class 5 6 7 8
S conopuny (MA) 560 692 794 948

NOTE —If the SSPD is capable of switching input current off on a per-pair basis, this may also be used to “disconnect
pairs” for steps 5 and 9.

Pass requirements: The PSE maintains power.
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9.66 PSE66 Support Iy, p on each powered pair

This test is for PICS PSE66, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.6.

The PSE shall support the AC current waveform parameter Ipe, op, defined in Equation (145-10), on both
pairs of each powered pairset, while within the operating voltage range of Vpy psg.op, for a minimum of
Tcur and a duty cycle of at least 5%.

Last modification: Initial version.

History of changes: —

9.66.1 Test 1 — support total peak output power, single-signature

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1 and with (Rpair, Rpairzs Rpairs,
and Rp,ir4) in the range of 5 Q2 to 6.25 (2. Note that the requirements in Section 5.1 regarding the connection
between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Set Pjgaq such that Vggpp X Ipp =9Pcjass pp — 0.2 W for the assigned Class.

3. Set Pjaq such that Vggpp x Ipp is in the range of 9Ppea pp —0.25W t0 9Ppeqx pp for no more than 50 ms
within any period of 1 s (on top of the DC power value set previously).

4. Confirm the PSE maintains power.

5. C'Repeat the test with pd_req_class setto 2, 3, 4, 5, 6, 7, and 8.

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W) 3.84 649 13 255 40 51 62 713
“Ppeak pp (W) 5 836 14.4 283 42 53,5 651 74.9

Pass requirements: PSE maintains power. If the PSE has a maximum power capability of Class 1 or Class 2,
it will not turn on the PD when pd_req_class is set higher than what it can support. That does not constitute
a failure.

9.66.2 Test 2 — support total peak output power, single-signature, forced 100% unbalance

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 1 and with (Rpair1, Rpair2, Rpairs,
and R,ir4) in the range of 5 Q2 to 6.25 (2. Note that the requirements in Section 5.1 regarding the connection
between the DUT and the test fixture apply.
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Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Set Pjgaq such that Vggpp X Ipp = 9Pcjass pp — 0.2 W for the assigned Class.

3. Set Pjaq such that Vggpp x Ipp is in the range of ®Ppea pp —0.25W t0 9Ppeqi pp for no more than 50 ms
within any period of 1s (on top of the DC power value set previously).

Disconnect pair 3 and pair 4 from the PSE (or set Ryair3 and Rpairs > 1k€2).
Confirm the PSE maintains power.

Reconnect pair 3 and pair 4.

Disconnect pair 1 and pair 2 from the PSE (or set Rp,ai;1 and Ry > 1k€2).

Confirm the PSE maintains power.

© ® N o 0 k-

C Repeat the test with pd_req_class set to 2, 3, and 4, and with all pairs reconnected.

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W)  3.84 649 13 255 40 51 62 713
“Ppeak pp (W) 5 836 14.4 283 42 53,5 651 74.9

NOTE —If the SSPD is capable of switching input current off on a per-pair basis, this may also be used to “disconnect
pairs” for steps 4 and 7.

Pass requirements: PSE maintains power. If the PSE has a maximum power capability of Class 1 or Class 2,
it will not turn on the PD when pd_req_class is set higher than what it can support. That does not constitute
a failure.

9.66.3 Test 3 — support peak output power for each Alternative, dual-signature

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
permutation 1 in Table 35 and with (Rpair1, Rpair2, Rpairs, and Rpairs) in the range of 52 to 6.25€). Note that
the requirements in Section 5.1 regarding the connection between the DUT and the test fixture apply.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjgaqa such that Vpgpp o X Ippa = 9Pcrass_pp-2p for the assigned Class on Alternative A
(if Alternative A is turned on by the PSE).

3. Set Piyaqp such that Vpgpp g X Ippg = 9Pcjass_pp-2p for the assigned Class on Alternative B
(if Alternative B is turned on by the PSE).

4. SetPjgaqa such that Vpgpp o XIppy is in the range of 9Ppeay pp-2p—0.25 W t0 9Ppeqi pp-2p, for the assigned
Class on Mode A, for no more than 50 ms within any period of 1s (on top of the DC power value set
previously).

5. Set Pjaqp such that Vpgpp g X Ippg = 9Ppeak_pp-2p, for the assigned Class on Mode B, for no more than
50 ms within any period of 1 s (on top of the DC power value set previously). The accuracy for this Pjy,q
setting needs to be better than 0.25W.
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6. Confirm that the PSE maintains power on the Alternatives that were turned on after step 1.

7. C'Repeat the test for each permutation in Table 35.

Assigned Class 1 2 3 4 5
9Pclass_pp-2p (W)  3.84 649 13 255 35.6
9Ppeak pp-2p W) 5 836 144 283 374

Pass requirements: PSE maintains power on each Alternative that is initially powered after turning on the
PSE. If the PSE has a maximum power capability of Class 1 or Class 2 on a given Alternative, it will not turn
on the PD when pd_req_class_modeA or pd_req_class_modeB is set higher than what it can support. That
does not constitute a failure.

9.66.4 Test 4 — support Ipe,i.2p.unb, Single-signature

Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 5.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
. If the assigned Class is 4 or less, skip to step 10.

2
3. Disconnect pair 3 and pair 4 from the PSE (or set Rp,ir3 and Rpairs > 1k€2).
4. Set Piyaq such that Ipp =21cgn.op.unp for the assigned Class.

5

. Set Pjyaq such that Ipp = 9Ipear.op.unb, for the assigned Class, for no more than 50 ms within any period
of 1s (on top of the DC power value set previously). The accuracy for this Pjy,q setting needs to be
better than 0.25W.

. Confirm that power is maintained.

6

7. Reconnect pair 3 and pair 4.

8. Disconnect pair 1 and pair 2 from the PSE (or set Rp,ir; and Rpairp = 1K),
9

. Confirm that power is maintained.

10. C'Repeat the test with pd_req_class set to 6, 7, and 8, and with all pairs reconnected.

Assigned Class 5 6 7 8
dconopunb (MA) 560 692 794 948
peak.2p.unp (MA) 578 718 848  1.003

NOTE —1If the SSPD is capable of switching input current on a per-pair basis, this may also be used to “disconnect
pairs” for steps 3 and 8.

Pass requirements: The PSE maintains power.
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9.67 PSE67 PSE unbalance contribution

This test is for PICS PSE67, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.10.6.1.

A PSE shall not source more than Ijj,pajance-op O any pair when connected to a load as shown in Figure
145-21, using values of Rjyq min and Rjgaq max as defined in Equation (145-14) and Equation (145-15).

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 and greater.
Test setup:
¢ Connect the SSPD model to the PSE with pd_req_class set to 5
¢ Set the resistance of the connection between the PSE and the test fixture (Figure 2) as follows:

— Pair 1 & Pair 3: 5.47Q +1%
— Pair 2 & Pair 4: 6.182 £1%

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. If the assigned Class is less than Class 5, skip to step to step 5.
3. Set Pjgaq such that Vggpp X Ipp = 9Pcjass pD-
4. Measure Lyair1, Ipair2s Ipairs, and Lpaips-

5. C'Repeat the test with pd_req_class set to 6, 7, and 8.

Assigned Class 1 2 3 4 5 6 7 8
Pclass pp (W)  3.84 649 13 255 40 51 62 713

Pass requirements: [,ir1, [pair2, Ipairz, and Ipairs are less than olyppajance-2p for the assigned Class.

Assigned Class 5 6 7 8
®lunbalance-2p (MA) 550 682 784 938
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9.68 PSE68 Complete power up

This test is for PICS PSE68, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.7.

A PSE that provides current on both pairsets during POWER_UP shall complete power up within Ty,ush
max, starting when the first pairset exceeds a voltage of 30 V.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4
Test procedure: Let ty be the time where Vpggp; 4 Or Vpggp; p €xceeds 30'V.
1. Enable the PSE.
2. Atty+75ms set Pjaq such that Vgspp X Ipp =9Pgjass pp-
3. Confirm that Vpggpy is in the range of 9Vpy psg-op between ty +75ms and t, +200ms.
4. C'Repeat the test with pd_req_class set to 5 and 7.

Pass requirements: Vpgpp; remains in the 9Vpg,¢ psg-op range during the time period noted in step 3 and the
PSE does not turn off the power.

PSEType Type3 Type4
“Vpor psg-2p (V) 50-57 52 -57
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9.69 PSE69 I, .-op and I, limits during power up

This test is for PICS PSE69, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.7.

The PSE shall limit the current on each powered negative pair to Ij,..n.op and the total current on the
negative pairs to Iy, during power up per the requirements of Table 145-16, with the exception of the
initial per pairset transient described in Equation (145-16).

Last modification: Initial version.

History of changes: —

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4. The behavior is modified to
bypass the SSPD inrush limiter as follows:

Table 36: SSPD behavior modification for PSE69

PD State diagram variable SSPD model element

pd_max_power
inrush => S, = closed, Liprushiim = 0 MA

Test procedure: Let ty be the time where Vpggp; exceeds 30 V.
1. Measure Vpggpy, Ippa and Ippg continuously.
2. Enable the PSE and wait for the PD to be turned on.
3. C Repeat the test with pd_req_class set to 5 and 7.
Pass requirements: During each test:
¢ Ippa and Ippg never exceed 50 A

¢ Ippa and Ippg are less than 21y,,sn-0p between ty + 1 ms and ty + 75ms

Assigned Class 1to4 5to8
inrush-2p (single-signature) (mA) 450 600
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9.70 PSE70 I, and Iy, uen.2p When Vg is less than 30V

This test is for PICS PSE70, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.7.

During a power up state, the PSE shall support:

— when powering a single-signature PD, a minimum Iy, of 5mA when Vpgg is between 0V and
10V, and 60 mA when Vpsg is between 10V and 30V,

— when powering a dual-signature PD, a minimum Iy, pop 0f 5mA when Vpgg is between 0V and
10V, and 60 mA when Vpgg is between 10V and 30 V.

Last modification: Initial version.

History of changes: —

9.70.1 Test 1 — Single-signature PD

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with a voltage limiting element placed in parallel with Cy.-

Test procedure:

1.

._.
e

11.

S - o

Disable the voltage limiting element.

Enable the PSE.

Wait until tgjassification end and mark this time as t,.

At ty, set the voltage limiting element (in parallel with Cy) to 6 V.
Measure Ipp from tg to ty +50ms..

Disconnect the SSPD.

Disable the voltage limiting element.

Reconnect the SSPD.

Wait for t¢jassification_end @and mark this time as t;.

At t;, set the voltage limiting element (in parallel with Cy) to 20 V.

Measure Ipp from t; to t; +50ms.

Pass requirements: The measured Ipp exceeds 5 mA in step 5 and exceeds 60 mA in step 11.
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9.70.2 Test 2 — Dual-signature PD

Test applicable to: PSE Logo Class 5 and greater.

Test setup: Connect the DSPD model to the PSE with a voltage limiting element placed in parallel with Cy s
and CbulkB°

Test procedure:
1. Disable both voltage limiting elements.
Enable the PSE.
Wait for tejassification_enda N telagsification_end @and mark these times as ty and t; respectively.
At ty, set the voltage limiting element (in parallel with Cyys) to 6 V.
At t;, set the voltage limiting element (in parallel with Cy ) to 6 V.
Measure Ipp, from tg to ty + 50ms.
Measure Ippg from t; to t; +50ms.

Disconnect the DSPD.

© ® N o 0 bk W DN

Disable both voltage limiting elements.

—
o

. Reconnect the DSPD.

—_
—

. Wait for tejassification_enda @Nd telagsification_ends and mark these times as t, and t3 respectively.

—
NS

. Att,, set the voltage limiting element (in parallel with Cyja) to 20V.

—
w

. At tg, set the voltage limiting element (in parallel with Cy ) to 20V.

[a—
S

. Measure Ippy from t, to t, +50ms.
15. Measure Ippg from t3 to t3 +50ms.

Pass requirements: The measured Ipps and Ippg exceed 5 mA in step 6 and 7 and exceed 60 mA in step 14
and 15.
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9.71 PSE71 Pairset currentlimiting

This test is for PICS PSE71, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.9.

The PSE shall limit the pairset current to Ij j\op for a duration of at least Ty min when Vpgg is in the
range of Vpor_psg-op-

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Ppaq such that Ipp > 10A and mark the time as t.
NOTE—The current will be limited by the PSE, so should not reach this level.

3. Measure Ipp, and Ippg from t; to 75 ms [Ty max].
Pass requirements:
¢ For time ty+ 1 ms to ty +3ms: Ippsy < 5A and Ippg < 5A
¢ For time ty+3ms to ty+ 10ms: Ippy <3Aand Ippg < 3A

¢ For time ty+ 10ms to ty + 75ms: Ippp < 1.75A and Ippg < 1.75A
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9.72 PSE72 Power removal when current limit persists

This test is for PICS PSE72, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.9.

The PSE shall remove power from a pairset before a current limit event persists on that pairset continuously
for Ty jv max as defined in Table 145-16.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Increase Pjy,q until Ipp no longer increases (PSE is limiting the current).
3. Mark the time where Ipp no longer increases as t.
4. Wait until power is removed or 5 s have passed.

Pass requirements: Power is removed no later than ty + 75 ms[>T ¢yt max].
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9.73 PSE73 Upperbound template

This test is for PICS PSE73, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.9.

Power shall be removed from a pairset of a PSE before the pairset current exceeds the ‘PSE upperbound
template’ in Figure 145-23 or Figure 145-24.

Last modification: Initial version.

History of changes: —

9.73.1 Test 1 — Type 3, SSPD model

Test applicable to: Type 3 PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjyaq such that Ipp > 1.75A and mark the time as t,.

Pass requirements: The PSE turns off power to the port no later than t, + 150 ms.

9.73.2 Test 2 — Type 3, DSPD model

Test applicable to: Type 3 PSE with PSE Logo Class 5 or 6.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set to
the corresponding value per the PSE Logo Class (see Table 2).

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjyaqa such that Ipps > 0.9A and mark the time as t, (note: P,.q4p is at the default value defined in
Table 12).

3. C'Repeat the test, with the power settings for Pj,,qs and Pjy,qz €xchanged.
4. C'Repeat the test, with both Pj,,q4 and Pj,.qp set such that Ippa and Ippg > 0.9 A.
Pass requirements:

The PSE turns off power to the pairset with the overload no later than ty + 75 ms[>Tcyr max].
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9.73.3 Test 3 — Type 4, SSPD model

Test applicable to: Type 4 PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to PSE Logo Class.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjyaq such that Ipp > 2.65A and mark the time as t,.

Pass requirements: The PSE turns off power to the port no later than t, + 150 ms.

9.73.4 Test4 — Type 4, DSPD model

Test applicable to: Type 4 PSEs.

Test setup: Connect the DSPD model to the PSE with pd_req_class_modeA and pd_req_class_modeB set
according to Table 2 according to the PSE Logo Class.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjyaqa such that Ipps > 1.35A and mark the time as t, (note: Py,qp is at the default value defined in
Table 12).

3. C'Repeat the test, with the power settings for Pj,,qs and Pjy,qz €xchanged.
4. C'Repeat the test, with both Pj,g4 and Pjyaqp et such that Ippa and Ippg > 1.35A.
Pass requirements:

The PSE turns off power to the pairset with the overload no later than ty + 75 ms[> Ty max].
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9.74 PSE74 Turn off time

This test is for PICS PSE74, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.9.

The specification for T in Table 145-16 shall apply to the discharge time from Vpg, psg-op min to Vg
of a pairset with a test resistor of 320 k{2 attached to that pairset.

Last modification: Initial version.

History of changes: —

Test applicable to: All PSEs.

Test setup: Connect the DSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Close Sq4 and S;g, set Rgeta and Ryeep to a value of 320 kS2.

3. For each mode that is powered set Pjy,4a OT Pjgagg to 0 W, such that the DSPD no longer provides a DC
MPS signature.

Measure Vpggp; 4 and Vpggp; g continuously.
When VPSEPI_A falls below E>VP01“[_PSE-2P min, mark the time as to.
When Vpggp; g falls below 9Vpg,¢ psg.op min, mark the time as t;.

When Vpggp; 4 falls below 2.8 V [2Vg], mark the time as t,.

® N o g &

When Vpggp; g falls below 2.8 V [#V], mark the time as ts.

PSEType Type3 Type4
9Vport_psg-2p Min (V) 50 52

Pass requirements: The PSE must turn off such that t, —ty < 500 ms[>Tqg] and tz —t; < 500 ms[>T o).
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9.75 PSE75 Plvoltage when idle

This test is for PICS PSE75, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.11.

The voltage at the PI shall be equal or less than V¢, as defined in Table 145-16, when the PSE is in
DISABLED, IDLE, BACKOFF, or ERROR_DELAY.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

9.75.1 Test 1 —Between detection

Test setup: Connect the SSPD model to the PSE with the following modification:
¢ Aninvalid detection signature is created by at least one of the following:

— Ryet is set higher than 33 k{2 [9Ry,q max] or set lower than 15 k2 [9Ry,,q min]
- Ciy is set higher than 10 pF [9Cpaq]

Test procedure:
1. Enable the PSE.
2. Measure Vpggp; continuously for at least 2 s.

Pass requirements: Vpgip; is less than 2.8 V [9Vg] in any window with a width of at least 515 ms for at least
15 ms [9TReset] continuously.

9.75.2 Test 2 — After POWER_ON

Test setup: Connect the SSPD model to the PSE.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered on.
2. Set Pjyaq to 0W, such that the SSPD no longer provides a DC MPS signature.
3. Measure Vpggp; and wait for the voltage to drop below 30 V.
4. Mark as ty the moment when Vpggp; falls below 30 V.
5. Measure Vpsgp; continuously for at least 2 s.

Pass requirements: After ty Vpggp; is less than 2.8 V[2Vg] for at least 15 ms [2TReget] before Vpgepy rises above
2.8V [9Vol.
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9.75.3 Test 3 — After a fault (ERROR_DELAY)

Test setup: Connect the SSPD model to the PSE.

Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered on.

2. Set Pjyaq to a value between 100 W to 150 W.
3. Measure Vpggpr and wait for the voltage to drop below 30 V.
4. Mark as ty the moment when Vpggpy falls below 30 V.

5. Measure Vpggp; continuously for at least 2 s.

Pass requirements: After ty Vpggp; is less than 2.8 V[9Vg] for at least 15 ms [9Tgeget] before Vpgepy rises above

2.8V [9Vol.
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9.76 PSE76 Pairset voltage when idle

This test is for PICS PSE76, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.10.11.

The voltage at the corresponding pairset shall be equal or less than Vg, as defined in Table 145-16, when
the PSE is in IDLE_PRI, WAIT_PRI, ERROR_DELAY_PRI, IDLE_SEC, WAIT_SEC, or
ERROR_DELAY_SEC.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.

9.76.1 Test 1 —between detection

Test setup: Connect the DSPD model to the PSE with the following modification:
¢ Aninvalid detection signature is created on Mode A by at least one of the following:

— Rgeta is set higher than 33 k(2 [2Ry,,q max] or set lower than 15 k{2 [%Ry,4 min]
— Cjpa is set higher than 10 puF [2Cpaq]

¢ Aninvalid detection signature is created on Mode B by at least one of the following:

— Rgetp is set higher than 33 k(2 [+Ry,q max] or set lower than 15 k{2 [%Ry,,4 min]
— Cjup is set higher than 10 uF [9Cpaq]

Test procedure:
1. Enable the PSE.
2. Measure Vpggpy o and Vpggpy g continuously for 2 s.

Pass requirements: Vpggp; o and Vpggpy g are less than 2.8V [9Vg] in any window with a width of at least
515 ms for at least 15 ms [9Tgeger] continuously.

9.76.2 Test 2 — after POWER_ON

Test setup: Connect the DSPD model to the PSE.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Set Pjyadqa to OW, such that the DSPD no longer provides a DC MPS signature on Mode A.
If the PSE has not powered Mode A, skip to step 5.

3. Measure Vpggp; o and wait for the voltage to drop below 30 V.
4. Measure Vpggpy 4 continuously for 2s.

5. C'Repeat the test for Pjy,qp and Vpsgp; 5.
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Pass requirements: Vpgpp o and Vpggpy g are less than 2.8 V [V ] for at least 15 ms [2Tgege] before Vpggpy o
or Vpggpy g rises above 2.8V [9Vg].
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9.77 PSE77 Supported intra-pair current unbalance

This test is for PICS PSE77, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.10.12.

The PSE shall support an intra-pair current unbalance of I,,;,, as defined in Equation (145-21).

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.78 PSE78 Endpoint PSEs transmitting 100BASE-TX in the presence of (I,,,,;,/2)

This test is for PICS PSE78, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.12.

A 100BASE-TX transmitter in a Type 3 or Type 4 Endpoint PSE shall meet the requirements of 25.4.5 in
the presence of (I,,,/2).

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.79 PSE79 Type 4 PSE output power limit

This test is for PICS PSE79, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.13.

Type 4 PSEs shall not source more power than Pry,. max, as defined in Table 145-16, measured using a
sliding window with a width up to 4 seconds.

Last modification: Initial version.
History of changes: —
Test applicable to: Type 4 PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Set Pjyaq to a value between 100 W to 105 W and mark the time as t;.
3. Wait for the PSE to turn off the power, or 5 s, whichever is shorter.

Pass requirements: The PSE removes power between t, and ty, +4s.
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9.80 PSE80 Detectionto POWER_ON time (single-signature)

This test is for PICS PSE80, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.14.

PSEs, when connected to a single-signature PD, shall reach POWER_ON within T, after completing
detection on the last pairset.

Last modification: Initial version.

History of changes: —

9.80.1 Test1 — Class 4 and below

Test applicable to: All PSEs.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 3 or the PSE Logo Class,
whichever is less.

Test procedure:
1. Perform a classification waveform measurement.
2. Enable the PSE and wait for the PD test fixture to be powered up.

Pass requirements: (tclassiﬁcation_end - tclassiﬁcation_start) <400 ms[¢Tp0n]'

9.80.2 Test2— Class 5 and higher

Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 5.
Test procedure:
1. Perform a classification waveform measurement.
2. Enable the PSE and wait for the PD test fixture to be powered up.
3. If the assigned Class is less than 5 (class_event_count < 4), this test is skipped.
4. Measure Vpggpy o and Vpggpy 3.
Pass requirements:

® (tclassiﬁcation_end - tclassiﬁcation_s‘[art) < E:>Tp0n

¢ Both VPSEPLA and VPSEPLB are in the range of '1>VP0rt7PSE-2P

PSEType Type3 Type4
9Vport_psg-2p (V) 50-57 52 -57
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9.81 PSE81 Detectionto POWER_ON time per pairset (dual-signature)

This test is for PICS PSE81, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.10.14.

When connected to a dual-signature PD, PSEs shall reach the respective power on state for a pairset within
Tpon after completing detection on the same pairset.

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the DSPD model to the PSE.
Test procedure:
1. Measure Vpggp; o and Vpggpy g continuously.
2. Mark the time when Vpggp; 4 > 10 V[9V, 4, max] for the first time after enabling the PSE as t,.
3. Mark the time when Vpggp; g > 10 V[2V,,iq max] for the first time after enabling the PSE as t;.
4. Mark the time when Vpggp; o > 30V for the first time after enabling the PSE as t,.
5. Mark the time when Vpggp; g > 30V for the first time after enabling the PSE as t;.
6. Enable the PSE and wait for the PD test fixture to be powered up.
Pass requirements:
* If Mode A is powered up: (t; —ty) <400 ms[>Tpqp,]
* If Mode B is powered up: (t3 —t;) <400ms[>Tpop]
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9.82 PSE82 Power allocation

This test is for PICS PSE82, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.11.

Allocating power based on additional information about the attached PD, and the mechanism for obtaining
that additional information, is beyond the scope of this standard with the exception that the allocation of
power shall not be based solely on the historical data of the power consumption of the attached PD.

Last modification: Initial version.

History of changes: —

Test setup: Connect the SSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Set Py,q to any value in the range of 1 W t0 0.75 X 9P¢juss pp-
3. Wait for any amount of time longer than 1s.

4. Set Pjpaq to E:>PClass_PD'

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W) 3.84 649 13 255 40 51 62 713

Pass requirements: PSE maintains power.
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9.83 PSE83 MPS applicable parameters

This test is for PICS PSE83, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE, depending on the PD assigned Class and PD signature configuration, shall use the applicable Iy, 4,
Iho1d-2p> Tmps and Typpo values as defined in Table 145-16.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.84 PSE84 Consider DC MPS component present (2-pair)

This test is for PICS PSE84, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a PD over a single pairset: shall consider the DC MPS component to be present if Ipy..op
is greater than or equal to Ijj,)q.op max continuously for a minimum of Typg

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.85 PSE85 Consider DC MPS component absent (2-pair)

This test is for PICS PSE85, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a PD over a single pairset: shall consider the DC MPS component to be absent if Ipy..op
is less than or equal to Ijyqop min

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.86 PSE86 Power removal (2-pair)

This test is for PICS PSE86, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a PD over a single pairset: shall remove power from the PI when DC MPS has been
absent for a duration greater than Typpo

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Wait for at least 2 s and confirm power is maintained.

3. Measure Vppp; continuously.

4. Set Rye; to 320 kS2.

5. Set Pjyaq such that Ipp is less than 2 mA [2]I}y4-2p min] and mark the time as t;.
Pass requirements:

* Vpppr <30V from ty +900ms until ty + 1500 ms

* Vpppr < 2.8V for at least 15 ms continuously anywhere between ty + 400 ms until t; + 1000 ms
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9.87 PSE87 Maintain power (2-pair)

This test is for PICS PSE87, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a PD over a single pairset: shall not remove power from the PI when DC MPS has been
present within the Typs + Typpo Window.

Last modification: Initial version.
History of changes: —
Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Continuously measure Vpggpy.
3. Set Pjyaq to any value between 1 W and 9P, pp and wait for at least 400 ms.
4. Mark the time as tg.

5. Set Pjyaq such that Ipp < 2mA[®114.2p min] and wait for 300 ms to
320ms [LJ?TMPDO mln]

6. Set Pjyaq such that Ipp > 9 mA[21,14-2p Max] and wait for 6 ms [9Typg] to 8 ms.

7. Go back to step 5 and iterate until at least 5 s have passed since ty.

NOTE—In step 6, make sure that the correct current level is present at the PSE PI.

Pass requirements: Vpgpp; is in the range of 9Vp,,¢ psg-2p from t until the conclusion of the test.

PSEType Type3 Type4
DVport psg-2p (V) 50-57 52 -57
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9.88 PSE88 Consider DC MPS component present (4-pair, single-signature)

This test is for PICS PSE88, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a single-signature PD over both pairsets: shall consider the DC MPS component to be
present if Ip,op Of the pairset with the highest current is greater than or equal to Ij14.0p max and Ipyy is
greater than or equal to Iy, g max continuously for a minimum of Typg

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.89 PSE89 Consider DC MPS component absent (4-pair, single-signature)

This test is for PICS PSE89, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a single-signature PD over both pairsets: shall consider the DC MPS component to be
absent if Ip,op of the pairset with the highest current is less than or equal to Iyyqop min and Ipyy is less
than or equal to Iijo1amin

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.90 PSE90 Power removal (4-pair, single-signature)

This test is for PICS PSE90, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a single-signature PD over both pairsets: shall remove power from the PI when DC MPS
has been absent for a duration greater than Typpo

Last modification: Initial version.

History of changes: —

9.90.1 Testl —Class1to4

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 4 or less.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Wait for at least 2 s and confirm power is maintained.

3. Measure Vppp; continuously.

4. Set Ryer to 320 k(2.

5. Set Pjy,q such that Ipp is less than 2 mA [9]Ijyq..p min] and mark the time as t;.
Pass requirements:

* Vpppr < 30V from ty +900 ms until ty + 1500 ms

* Vpppr < 2.8V for at least 15 ms continuously anywhere between ty + 400 ms until t; + 1000 ms

9.90.2 Test2—Class5to 8

Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to Class 5.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
. Confirm the PSE has assigned Class 5, otherwise the test is concluded.
. Wait for at least 2 s and confirm power is maintained.

2
3
4. Measure Vppp; continuously.
5. Set Rger to 320 k€2,

6

. Set Pjy.q such that Ipp is less than 2 mA [9I}44.2p min] and mark the time as t;.
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Pass requirements:
L4 VPDPI <30V from to + 900 ms until t() +1500ms

* Vpppr < 2.8V for at least 15 ms continuously anywhere between ty + 400 ms until t; + 1000 ms
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9.91 PSE91 Maintain power (4-pair, single-signature)

This test is for PICS PSE91, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a single-signature PD over both pairsets: shall not remove power from the PI when DC
MPS has been present within the Typs + Typpo Window.

Last modification: Initial version.
History of changes: —
Test applicable to: 4-pair capable PSEs

9.91.1 Testl—Class1to4

Test applicable to: All PSEs.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4 or less.
Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
2. Continuously measure Vpggp.
3. Set Pjoq to any value between 1 W and ©Pcja5s pp and wait for at least 400 ms.
4. Mark the time as t.

5. Set Pjy,q such that Ipp < 2mA[2]j14.2p Mmin] and wait for 300 ms to
320 ms [®Typpo min].

6. Set Pjy.q such that Ipp > 9mA[2]I,14.0p Max] and wait for 6 ms [9Typs] to 8 ms.

7. Go back to step 5 and iterate until at least 5 s have passed since t;.

NOTE—In step 6, make sure that the correct current level is present at the PSE PI.

Pass requirements: Vpgep; is in the range of ®Vpg¢ psg-op from t, until the conclusion of the test.

PSEType Type3 Type4
9Vport_psg-2p (V) 50-57 52 -57

9.91.2 Test2—Class5to 8

Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the SSPD model to the PSE with pd_req_class set to 5.
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Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up.
. Measure Vpggp; o and Vpggp; g continuously.
. Confirm the PSE has assigned Class 5, otherwise the test is concluded.

2
3
4. Set Py,q to any value between 1 W and 9P, pp and wait for at least 400 ms.
5. Mark the time as t;.

6

. Set Pjyaq such that Ipp < 2 mA[?1}414-2p min] and wait for 300 ms to
320ms [LJ?TMPDO mln]

N

Set Pyaq such that Ipp > 14 mA[21,q max] and wait for 6 ms [2Typs] to 8 ms.
8. Go back to step 6 and iterate until at least 5 s have passed since tj.
9. Mark the time as t;.
10. Disconnect pair 3 or pair 4 from the PSE, whichever is the negative pair (or set Rp,ai3 OF Rpaira = 1kS2).

11. Set Pyy,.q such that Ipp < 2 mA[®1414.2p min] and wait for 300 ms to
320ms [$TMPDO mln]

12. Set Py,,q such that Ipp > 14 mA[2]1y,4 max] and wait for 6 ms [9Typs] to 8 ms.

13. Go back to step 11 and iterate until at least 5 s have passed since t;.

14. Mark the time as t,.

15. Reconnect pair 3 and pair 4.

16. Disconnect pair 1 or pair 2 from the PSE, whichever is the negative pair (or set Ryair1 OF Rpgiro = 1kS2).

17. Set Pjy,q such that Ipp < 2 mA[®1,14.2p min] and wait for 300 ms to
320ms [LJ?TMPDO mln]

18. Set Pjy,q such that Ipp > 14 mA[2]}5,qg max] and wait for 6 ms [2Typs] to 8 ms.
19. Go back to step 17 and iterate until at least 5s have passed since t,.
NOTE—In steps 7, 12, and 18 make sure that the correct current level is present at the PSE PI.

Pass requirements: Vpggp; o and Vpggp; g are both in the range of ©Vpq, psg-2p from t, until the conclusion of
the test.

PSEType Type3 Type4
9Vpore psg-2p (V)  50-57 52-57
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9.92 PSE92 Dual-signature PD independent MPS

This test is for PICS PSE92, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a dual-signature PD over both pairsets: shall consider the DC MPS component to be
present or absent on each pairset independently

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.93 PSE93 Consider DC MPS component present (4-pair, dual-signature)

This test is for PICS PSE93, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a dual-signature PD over both pairsets: shall consider the DC MPS component to be
present on a pairset if Ip,_op is greater than or equal to Iy q.op max continuously for a minimum of Typg

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.94 PSE94 Consider DC MPS component absent (4-pair, dual-signature)

This test is for PICS PSE94, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a dual-signature PD over both pairsets: shall consider the DC MPS component to be
absent on a pairset if Ip,.op is less than or equal to Iy 4.op min

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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9.95 PSE95 Pairset power removal (4-pair, dual-signature)

This test is for PICS PSE95, the matching requirementislocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a dual-signature PD over both pairsets: shall remove power from a pairset when DC MPS
has been absent on that pairset for a duration greater than Typpo

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 and greater.

9.95.1 Test1l —ModeA

Test setup: Connect the DSPD model to the PSE.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Wait for at least 2 s and confirm power is maintained.

3. Measure Vppp; 4 continuously.

4. Set Ryeia to 320 kS2.

5. Set Pigaga such that Ipp, is less than 2 mA [91y44.0p min] and mark the time as t.
Pass requirements:

* Vpppr 4 <30V from to+900ms until t + 1500ms

* Vpppy a < 2.8V for at least 15 ms continuously anywhere between t; +400ms until t, +1000ms

9.95.2 Test2—ModeB

Test setup: Connect the DSPD model to the PSE.
Test procedure:

1. Enable the PSE and wait for the PD test fixture to be powered up.

2. Wait for at least 2 s and confirm power is maintained.

3. Measure Vppp; g continuously.

4. Set Rgerp t0 320 kS2.

5. Set Pjyagp such that Ippg is less than 2 mA [91y,4.0p min] and mark the time as t.
Pass requirements:

* Vpppr g <30V from ty +900ms until t, + 1500 ms

* Vpppy p < 2.8V for at least 15 ms continuously anywhere between t, +400 ms until t, +1000ms
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9.96 PSE96 Maintain power on pairset (4-pair, dual-signature)

This test is for PICS PSE96, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.2.12.

A PSE powering a dual-signature PD over both pairsets: shall not remove power from a pairset when DC
MPS has been present on both pairsets within the Ty;ps + Typpo Window

Last modification: Initial version.
History of changes: —
Test applicable to: PSE Logo Class 5 and greater.
Test setup: Connect the DSPD model to the PSE.
Test procedure:
1. Enable the PSE and wait for it to apply operating power to both pairsets..
. Measure Vpggp; 4 and Vpggp;  continuously.

2
3. Set Pjpaqa and Pygaqp to any value between 1 W and 9P¢j,¢¢ pp-2p and wait for at least 400 ms.
4. Mark the time as tg.

5

. Set Pjyaqa such that Ippy < 2mA[®Ie14.2p min] and wait for 300 ms to
320ms [LJ?TMPDO mln]

S

Set Pjaqa such that Ippa > 7 mA[2114-0p Max] and wait for 6 ms [2Typs] to 8 ms.

7. Concurrently run the same current pattern with P45 and Ippg, this may be with different timings and
may be out of sync with Mode A.

8. Go back to step 5 and iterate until at least 5 s have passed since tj.
NOTE—In step 6, make sure that the correct current level is present at the PSE PI.

Pass requirements: Vpgep; 4 and Vpggp; g (Whichever were turned on in step 1) are in the range of ©Vpg,¢ psg-2p
from t, to the conclusion of the test.

PSEType Type3 Type4
9Vpore psg-2p (V) 50-57 5257
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10 PSE DLL Test suite

The following tests are based on the requirements in IEEE Std 802.3bt™-2018 Clause 145.5 and Clause 79.
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10.1 PSEDLLTest1l Send initial Power via MDI frame

This test checks whether the PSE sends out an initial Power via MDI frame within 10 seconds of the link
coming up.

Last modification: Initial version.

History of changes: —

Test applicable to: PSEs that indicate DLL capability.

Test setup: Connect the SSPD model to the PSE.

Test procedure:

1.

2
3
4.
5
6
7

Enable to PSE and wait for the PD test fixture to be powered up.

. Wait until at least one Power via MDI LLDP frame is received.

. Disconnect the SSDP model.

Wait at least 1s.

. Connect the SSPD model to the PSE and wait for the model to be powered up.
. Wait for the Ethernet link to be established.

. Receive Power via MDI LLDP frames until either:

¢ aframe is received
¢ 30 seconds have passed

Label this framel. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:

¢ All received Power via MDI frames meet the requirements in Section 8.3.1.

o t0<].OS
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10.2 PSEDLLTest2 PSE DLL Power Update

This test checks for the PSE to send an LLDPDU containing a Power via MDI TLV with an updated value for
the ‘PSE allocated power value’ field within 10 seconds of receiving an LLDPDU containing a Power via MDI
TLV where the ‘PD requested power value’ field is different from the previously communicated value.

Last modification: Initial version.

History of changes: —

10.2.1 Test1 — LLDP transmitted within 10s SSPD

Test applicable to: PSEs that indicate DLL capability.

Test setup: Connect the SSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

3. Send a Power via MDI LLDP frame with the PD requested power value field set in the range of 1 through
‘framel.PD requested power value’ — 1. Label this frame2.

4. Receive Power via MDI LLDP frames until either:

¢ a frame is received where the PD requested power value field equals the ‘frame2.PD requested
power value’ field
¢ 30 seconds have passed

Label this frame3. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.1
¢ ‘frame3.PD requested power value’ equals ‘frame2.PD requested power value’
* t;<10s

. t1<1OS
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10.2.2 Test2 — DLL Power decrease SSPD

Test applicable to: PSEs that indicate DLL capability.

Test setup: Connect the SSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

3. Send a Power via MDI LLDP frame with the PD requested power value field set in the range of 1 through
‘framel.PD requested power value’— 1. Label this frame2.

4. Receive Power via MDI LLDP frames until either:

¢ aframe is received where the PD requested power value field equals ‘frame2.PD requested power
value’

¢ 30 seconds have passed

Label this frame3. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.1.
¢ ‘frame3.PD requested power value’ equals ‘frame2.PD requested power value’
* t;<10s

i t1<1OS
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10.2.3 Test 3 — DLL Power increase SSPD

Test applicable to: PSEs that indicate DLL capability.

Test setup: Connect the SSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

3. Send a Power via MDI LLDP frame with the PD requested power value field set to less than‘framel.PD
requested power value’. Label this frame2.

4. Receive Power via MDI LLDP frames until either:

¢ a frame is received where the PSE allocated power value equals ‘frame2.PD requested power
value’

¢ 30 seconds have passed

Label this frame3. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

5. Send a Power via MDI LLDP frame with the PD requested power value field set to a value higher than
‘frame2.PD requested power value’ but less or equal to ‘framel.PD requested power value’. Label this
frame4.

6. Receive Power via MDI LLDP frames until either:

¢ aPower via MDI LLDP frame is received where the PD requested power value field equals ‘frame4.PD
requested power value’
¢ 30 seconds have passed

Label this frame5. Mark as t, the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
* All received Power via MDI frames meet the requirements in Section 8.3.1
¢ ‘frame5.PD requested power value’ equals ‘frame4.PD requested power value’
e t;<10s
* t;<10s

e t,<10s
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10.2.4 Test4 — LLDP transmitted within 10s DSPD

Test applicable to: PSEs that indicate DLL capability and PSE Logo Class 5 or greater.

Test setup: Connect the DSPD model to the PSE.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel.
3. Send a Power via MDI LLDP frame where

¢ PD requested power value Mode A differs from ‘framel.PD requested power value Mode A’

¢ PD requested power value Mode B differs from ‘framel.PD requested power value Mode B’
and mark this time as ty. Label this frame2.
4. Receive Power via MDI LLDP frames until either:

¢ aframe is received where both
- PD requested power value Mode A equals frame2.PD requested power value Mode A
— PD requested power value Mode B equals frame2.PD requested power value Mode B
¢ 30 seconds have passed

Mark this time as t;. Label this frame3.
Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.1

¢ ‘frame3.PD requested power value Mode A and Mode B’ equals ‘frame2.PD requested power value
Mode A and Mode B’

o t;—t;<10s
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10.2.5 Test5 — DLL Power decrease DSPD

Test applicable to: PSEs that indicate DLL capability and PSE Logo Class 5 or greater.
Test setup: Connect the DSPD model to the PSE.

Test procedure:

1.
2.

Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel.

. Send a Power via MDI LLDP frame with PD requested power value Mode A field set less than ‘framel.PD

requested power value Mode A’. Label this frame2.

. Receive Power via MDI LLDP frames until either:

¢ a frame is received with PD requested power value Mode A field equal to ‘frame2.PD requested
power value Mode A’

¢ 30 seconds have passed

Label this frame3. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Send a Power via MDI LLDP frame with PD requested power value Mode B field set less than ‘framel.PD
requested power value Mode B’. Label this frame4.

Receive Power via MDI LLDP frames until either:

¢ a frame is received where the PD requested power value Mode B field equals ‘frame4.PD re-
quested power value Mode B’

¢ 30 seconds have passed

Label this frame5. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:

¢ All received Power via MDI frames meet the requirements in Section 8.3.1

‘frame3.PD requested power value Mode A’ equals ‘frame2.PD requested power value Mode A’
‘frame5.PD requested power value Mode B’ equals ‘frame4.PD requested power value Mode B’
tp <10s
t; <10s
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10.2.6 Test 6 — DLL Power increase DSPD

Test applicable to: PSEs that indicate DLL capability and PSE Logo Class 5 or greater.

Test setup: Connect the DSPD model to the PSE.

Test procedure:

1.
2.

Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel.

. Send a Power via MDI LLDP frame with the PD requested power value Mode A field less than ‘framel.-

PD requested power value Mode A Label this frame2.

. Receive Power via MDI LLDP frames until either:

¢ aframe with PD requested power value Mode A field equal to ‘frame2.PD requested power value
Mode A’ is received
¢ 30 seconds have passed

Label this frame3. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Send a Power via MDI LLDP frame with the PD requested power value Mode B field less ‘framel.PD
requested power value Mode B’. Label this frame4.

Receive Power via MDI LLDP frames until either:

¢ aframe with PD requested power value Mode B field equal to ‘frame4.PD requested power value
Mode B’ is received

¢ 30 seconds have passed

Label this frame5. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Send a Power via MDI LLDP frame with PD requested power value Mode A field set higher than ‘fra-
me2.PD requested power value Mode A’ but not greater than ‘framel.PD requested power value Mode
A. Label this frame6.

. Receive Power via MDI LLDP frames until either:

¢ a frame with the PD requested power value Mode A field equal to ‘frame6.PD requested power
value Mode A’ is received
¢ 30 seconds have passed

Label this frame7. Mark as t, the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

. Send a Power via MDI LLDP frame with the PD requested power value Mode B field set higher than

‘frame4.PD requested power value Mode B’ but less than ‘framel.PD requested power value Mode B’.
Label this frame8.
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10. Receive Power via MDI LLDP frames until either:

¢ a frame with the PD requested power value Mode B field equal to ‘frame8.PD requested power
value Mode B’ is received
¢ 30 seconds have passed

Label this frame9. Mark as t3 the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:

¢ All received Power via MDI frames meet the requirements in Section 8.3.1

¢ ‘frame3.PD requested power value Mode A’ equals ‘frame2.PD requested power value Mode A’
¢ ‘frame5.PD requested power value Mode B’ equals ‘frame4.PD requested power value Mode B’
¢ ‘frame7.PD requested power value Mode A’ equals ‘frame6.PD requested power value Mode A’
¢ ‘frame9.PD requested power value Mode B’ equals ‘frame8.PD requested power value Mode B’
* tp<10s

* t; <10s

e t,<10s

. t3<103
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10.3 PSEDLLTest3 12 Octet Power via MDI TLV

This test checks the PSE does not discard 12 octet Power Via MDI TLVs.

Last modification: Initial version.

History of changes: —

Test applicable to: PSEs that indicate DLL capability.

Test setup: Connect the SSPD model to the PSE with pd_req_class set to 4.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ a Power via MDI LLDP frame with initialized power values is received
¢ 30 seconds have passed

Label this framel.
3. Send a Power via MDI TLV where
¢ The information string length field is set to 12
¢ Only the fields up until (and including) PSE allocated power value are included
¢ PD requested power value is set in the range of 1 through 130
Label this as frame 2.
4. Receive Power via MDI LLDP frames until either:

¢ a Power via MDI TLV where the PD requested power value field equals ‘frame2.PD requested
power value’ is received
¢ 30 seconds have passed

Label this frame3. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.1.
¢ All PSE transmitted TLV information string length equals 29 octets or 12 octets.
¢ ‘frame3.PD requested power value’ = ‘frame2.PD requested power value’

. t0<1OS
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10.4 PSEDLLTest4 Autoclass

These tests check the PSE’s handling of DLL Autoclass.
Last modification: Initial version.

History of changes: —

Test applicable to: PSEs that indicate DLL capability.

10.4.1 Test 1 — Non Physical Layer Autoclass PDs

Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class.

Test procedure:
1. Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
2. Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values is received
¢ 30 seconds have passed

Label this framel.

3. If framel.PSE Autoclass support’ is set to 0 the test is concluded (pass requirements do not apply),
otherwise continue.

4. Send a Power via MDI LLDP frame with the following fields set:
¢ PD requested power value = 0xACAC
* Autoclass request is set
Label this frame2.
5. Receive Power via MDI LLDP frames until either:

¢ aframe is received where Autoclass completed is set
¢ 30 seconds have passed

Label this frame3. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

6. Send a Power via MDI LLDP frame with the following fields set:
¢ PD requested power value = 0xACAC
* Autoclass request is not set
Label this frame4.
7. Receive Power via MDI LLDP frames until either:

¢ a Power via MDI LLDP frame is received where Autoclass completed is not set
¢ 30 seconds have passed

Label this frame5. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.
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Pass requirements:

All received Power via MDI frames meet the requirements of Section 8.3.1
‘framel.PSE Autoclass support’ bit is set
‘framel.Autoclass completed’ bit is not set

‘frame1.PSE allocated power value’ and ‘framel.PD requested power value’ match with the assigned
Class per Table 21 and Table 24

Frame3 was received in step 5 with the Autoclass completed bit set
Frame5 was received in step 7 with the Autoclass completed bit not set
‘frame3.PSE allocated power value’ equals 0OXACAC

‘frame5.PSE allocated power value’ equals 0OxACAC

‘frame3.PD requested power value’ equals 0xACAC

‘frame5.PD requested power value’ equals 0xACAC

tp <10s

t; <10s

10.4.2 Test 2 — Physical Layer Autoclass PDs

Test setup: Connect the SSPD model to the PSE with pd_req_class set to the PSE Logo Class and sspd_auto-
class set to TRUE.

Test procedure:

1.
2.

Enable the PSE and wait for the PD test fixture to be powered up and an Ethernet link to be established.
Receive Power via MDI LLDP frames until either:

¢ aframe with initialized power values
¢ 30 seconds have passed

Label this framel.

If ‘framel.PSE Autoclass support’ is set to 0 the test is concluded (pass requirements do not apply),
otherwise continue.

Send a Power via MDI LLDP frame with the following fields set:
¢ PD requested power value = 0xACAC
¢ Autoclass request is set

Label this frame2.

Receive Power via MDI LLDP frames until either:

¢ aframe is received where Autoclass completed is set is received
¢ 30 seconds have passed

Label this frame3. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Send a Power via MDI LLDP frame with the following fields set:

© 2020 Ethernet Alliance Version 1.4 page 185



ethernet alliance Gen2 PoE Certification Program Test Plan

* PD requested power value = 0xACAC
¢ Autoclass request is not set
Label this frame4.
7. Receive Power via MDI LLDP frames until either:

¢ aframe is received where Autoclass completed is not set is received
¢ 30 seconds have passed

Label this frame5. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
¢ All received Power via MDI frames meet the requirements of Section 8.3.1
¢ ‘framel.PSE Autoclass support’ bit is set
¢ ‘framel.Autoclass completed’ bit is not set
¢ ‘framel.PSE allocated power value’ and ‘framel.PD requested power value’ are set to 0OXACAC
¢ Frame3 was received in step 5 with the Autoclass completed bit set
¢ Frameb5 was received in step 7 with the Autoclass completed bit not set
¢ ‘frame3.PSE allocated power value’ equals 0OXACAC
¢ ‘frame5.PSE allocated power value’ equals 0OxACAC
¢ ‘frame3.PD requested power value’ equals 0xACAC
¢ ‘frame5.PD requested power value’ equals 0xACAC
* tp<10s

b t1<].OS
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11 Single-signature PD Test suite

The following tests compose the test plan for single-signature PDs.
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11.1 PD1 Acceptpower

This test is for PICS PD1, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

PDs shall be capable of accepting power in any valid 2-pair configuration and any valid 4-pair configuration
as defined in Table 145-20.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.2 PD2 Two positive pairs

This test is for PICS PD2, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

A PD shall meet the requirements of detection (145.3.4), PD signature configuration (145.3.5), and PD
classification (145.3.6) in any valid 2-pair configuration, as defined in Table 145-20.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.3 PD3 Meet specification related to current (single-signature PD)

This test is for PICS PD3, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

A single-signature PD shall meet all specifications related to current by meeting the specified total current,
where total current is the combined current of the two pairs at the same polarity, unless otherwise noted
(see 145.3.8.9).

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.4 PD4 Meet specification related to current (dual-signature PD)

This test is for PICS PD4, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

A dual-signature PD shall meet all specifications related to current by meeting the specified current on the
negative pair of a given Mode, unless otherwise noted (see 145.3.8.9).

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.5 PD5 Mode polarity

This test is for PICS PD5, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

The PD shall be insensitive to the polarity of the voltage applied on each Mode regardless of the polarity
of the voltage applied on the other Mode.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.6 PD6 Operation of single-signature PDs that request Class 4 or less

This test is for PICS PD6, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

Single-signature PDs that request Class 4 or less shall be able to operate if power is supplied with any valid
configuration defined in Table 145-20.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.7 PD7 Source power

This test is for PICS PD7, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

The PD shall not source power on its PI.

Last modification: Initial version.
History of changes: —
Test applicable to: All PDs.

Test setup: Connect the PSE model to the PD with the following modifications:

* Set RPSEpairl» RPSEpairZ; RPSEpair3 and RPSEpair4 to 0€2.
* Set Spairt, Spair2s Spairs,» and Spairs to position “X”.

¢ Set Ryrodea and Ryodep t0 100 k€.

If the PD has an alternate non-PoE power source, use it to power the PD.
Test procedure: Measure Vppp; 4 and Vppp; p.
Pass requirements:

° VPDPLA and VPDPLB are less than 2.8V
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11.8 PD8 Voltage tolerance

This test is for PICS PD8, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.2.

The PD shall withstand any voltage from 0V to 57 V applied to the PD PI per any of the valid configurations
defined in Table 14520 indefinitely without permanent damage.

Last modification: Initial version.
History of changes: —
Test applicable to: All PDs.
Test order execution: This test is to be executed before others.
Test setup: Connect the PSE model to PD in the following configuration:
¢ Powering configuration PD_PCFG2-1 (see Table 7)
¢ S.ia and Sy set to position “R”
* Rpskpairt» Rpsepair2s Rpsepairs, @nd Rpsgpairs are set to 0.25 €2 or less
Test procedure:
1. Slew V,,p1y to rise from 0V to be greater than 55V but less than 57 V with a linear slew of 1 ms.
2. Wait atleast5s.
3. Set Vgyppy to OV.
4. Slew Vgp,p1y to rise from 0V to be greater than 55V but less than 57 V with a linear slew of at least 5.
5. Wait atleast5s.
6. Set Vgyppry to OV.
7. C Repeat the test for each of the power configurations shown in Table 7.

Pass requirements: The PD passes all subsequent tests. No specific requirements from this test.
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11.9 PD9 Single-signature PD behavior

This test is for PICS PD9, the matching requirement islocated in IEEE Std 802.3bt™-2018 subclause 145.3.3.3.

Single-signature PDs shall provide the behavior of the state diagram shown in Figure 145-25 and Figure
145-26.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.10 PD10 Dual-signature PD behavior

This test is for PICSPD10, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.3.4.

Dual-signature PDs shall provide the behavior of the state diagram shown in Figure 145-27 over each
pairset independently unless otherwise specified.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.11 PDI11 Valid and non-valid detection signatures

This test is for PICS PD11, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

When a PD presents a valid or non-valid detection signature, it shall present the detection signature at the
PI between Positive Vpp and Negative Vpp of PD Mode A and PD Mode B as defined in 145.3.2.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.12 PDI12 Valid detection signature powering conditions

This test is for PICS PD12, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

While a PD presents a valid detection signature on a given Mode, that detection signature shall be valid
when presented under each of the following conditions (see Figure 145-28):
e with any resistance greater than 45 k{2 across the other Mode

¢ with any resistance greater than 45 k{2 across the other Mode and one pair connected to the positive
potential of the given Mode

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

11.12.1 Test 1 — Input capacitance

Test setup:
¢ Connect a capacitance meter between pairl and pair2 of the PD

¢ Capacitance measurements must occur with a voltage in the range of 2.7 Vto 10.1 V applied across the
pairs

Test procedure:
1. Measure the capacitance between pairl and pair2 and record as Cgetect; -
2. Disconnect the capacitance meter and connect between pair3 and pair 4.
3. Measure the capacitance between pair3 and pair4 and record as Cgetecio-

Pass requirements: Cgerect; and Cyerecr2 are in the range of 50 nF to 120 nF

11.12.2 Test2 —Mode A

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-1
* Ryoden iS set to 45 kS to 46 k€2

Test procedure:
1. Set Sia to the ‘V’ position.
2. Set Vyjia such that Vpgg 4 is 2.91V+100mV.
3. Measure Lair negative_a and record as Igegect1 -

4. Measure Vppp; 4 and record as Vetect] -
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. Set Vyia such that Vpgg 4 is 4.11V £100mV.
. Measure Ip,i; negative_a and record as Lgegecto-

5
6
7.
8
9

Measure Vppp; 4 and record as Vieecto-

. Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Ideteth - Idetectl )|
. Set Vg such that Vpgg 4 is 8.8V £100mV.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Measure Ipair_negative_a @nd record as Igeeces-
Measure Vpppy 4 and record as Vgeects-
Adjust Vs such that Vpgg 4 is 10V £ 100 mV.
Measure Lp,ir negative_a and record as Lgetecta-

Measure Vpppy 4 and record as Veects-

Let Rdeteth = |(Vdetect4 _Vdetect3)/ (Idetect4 - Idetect3)|-

Let RdetectB = |(Vdetect4 _Vdetectl)/(ldetecm - Idetect1)|~

Let Voffser1 = |Vdetect4| _(|Idetect4| X Rdetects)-

Adjust Vs such that Ipair negative s = 134 1A £ 10 pA.

Measure Vpppj 5 and record as Vypy.

Set Vs such that Vpgg 5 isOV.

C Repeat steps 2 to 20 for each power configuration listed in Table 37.

Pass requirements:

¢ Each of the calculated resistances Rgetect1, Rdetect2, @nd Rgerectz are in the range of 23.7 k(2 to 26.3 k€2

[E:>Rdetect]

¢ Each of the calculated voltages Vg1 are in the range of 0V to 1.9V [9Vgse]

e Vp is greater than 2.7V

11.12.3 Test3 —ModeB

Test setup: Connect the PSE model to the PD with the following settings:

¢ Power configuration PD_PCFG2-1

* Ripodea 1S set to 45 k€2 to 46 k€2

Test procedure:

1.

Set S, to the ‘V’ position.

2. Set Vyyp such that Vpgg 5 is 2.91V £ 100 mV.
3.
4
5

Measure Ipqir negative_s and record as Igegect1-

. Measure Vppp g and record as Vgetect -

. Set Vg such that Vpgg g is4.11V £ 100mV.
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6
7.
8
9

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

. Measure I, negative_s @nd record as Igerecto-

Measure Vppp; g and record as Vgegecto-

. Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Idetectz - Idetectl)|-
. Set Vg such that Vpgg g is 8.8 V£ 100 mV.

10.
11.

Measure Ipqir negative_s and record as Igegects-
Measure Vpppy g and record as Vigegects-
Adjust Vg such that Vpgg 5 is 10V £ 100mV.
Measure Ipair negative_s and record as Igegects-

Measure Vppp; g and record as Veecta-

Let Rdetectz = |(Vdetect4 _VdetectB)/ (Idetect4 - Idetect3)|-

Let Rdetect3 = |(Vdetect4 _Vdetectl )/ (Idetect4 - Idetectl )|

Let Vofgser1 = |Vdetect4| _(|Idetect4| X RdetectB)-

Adjust Vg such that Lai negative 8 = 134 1A + 10 pA.

Measure Vppp; g and record as Vpy.

Set Vg such that Vpgg gis0V.

C' Repeat steps 2 to 20 for each power configuration listed in Table 38.

Pass requirements:

¢ Each of the calculated resistances Rgetect1, Rdetect2, @Nd Ryetects are in the range of 23.7 k€2 to 26.3 k(2

[E>Rdetect]

¢ Each of the calculated voltages Ve are in the range of 0V to 1.9V [9Vgree]

e Vp is greater than 2.7V

Table 37: PD12 Mode A detection

Power Configuration

Power Configuration

Table 38: PD12 Mode B detection

PD_PCFG2-1 PD_PCFG2-3
PD_PCFG2-2 PD_PCFG2-4
PD_PCFG3-1 PD_PCFG3-5
PD_PCFG3-2 PD_PCFG3-6
PD_PCFG3-3 PD_PCFG3-7
PD_PCFG3-4 PD_PCFG3-8
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11.13 PDI13 Single-signature PDs powered over only one pairset

This test is for PICS PD13, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

A single-signature PD that is powered over only one pairset shall present a non-valid detection signature
on the unpowered pairset.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD using power configuration PD_PCFG4-1 (see Table 7).

11.13.1 Test 1 — Detection on Mode A

Test procedure:

Apply a classification, inrush, and power on waveform as described in Section 7 on Mode B.
After power on, adjust Vgppy such that Vpgg g is in the range of 52V to 57 V.

Measure the capacitance between nodes pairl and pair2 and record as Cgetect1 -

Set Syiea to V' position.

Set Vyia such that Vpgg 4 is 2.91V £+ 100 mV.

Measure Ipair_negative_a and record as Igegect -

Measure Vpppy 4 and record as Vgeect: -

Set Vyjia such that Vpgg 4 is 4.11V £ 100mV.

© ® N e e Db o=

Measure Lp,ir negative_a and record as Lgegecto-

—
e

Measure Vpppy 4 and record as Vgeecto-

—
[a—

. Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Ideteth - Idetect1)|-
. Set Vs such that Vpgg 4 is 8.8V +100mV.

—
w N

. Measure Ip,ir negative_a and record as Igetects-

—
S

. Measure Vppp; 4 and record as Vgetects-

. Set Vyjea such that Vpgg 4 is 10V £100mV.

—
(o)) |

. Measure I, negative_a and record as Ijetecta-

[a—
EN|

. Measure Vpppj  and record as Vetects-

—
[e°]

. Let Rdetectz = |(Vdetect4 _VdetectS)/ (Idetect4 - IdetectB)l-

—
O

. Let RdetectB = |(Vdetect4 _Vdetectl)/ (Idetect4 - Idetectl)l-

. C Repeat this test using power configuration PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Ta-
ble 7).

[\
=
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Pass requirements: Either or both of the following holds:
° Cdetectl > 10pF

* Rgetect1r Rdetectz, aNd Ryetects are not in the range of 12 k€2 to 45 k<2

11.13.2 Test 2 — Detection on Mode B

Test procedure:

Apply a classification, inrush, and power on waveform as described in Section 7 on Mode A.

After power on, adjust Vg such that Vpgg 4 is in the range of 52V to 57 V.

upply
Measure the capacitance between nodes pair3 and pair4 and record as Cgetect: -
Set S, to the ‘V’ position.

Set Vg such that Vpgg 5 is 2.91V+100mV.

Measure Ipair negative_s and record as Igegect1 -

Measure Vppp; g and record as Vgegect: -

Set ValtB such that VPSE_B is4.11V+100mV.

© ® N e g bk LD

Measure Ipair negative_s and record as Igegecto-

._.
e

Measure Vppp; g and record as Vgegecto-

[a—
—

. Let Rdetectl = |(Vdetect2 _Vdetectl)/(ldeteth - Idetectl)l-
. Set Vg such that Vpgg g is 8.8V £+ 100 mV.

—
w N

. Measure Ip,ir negative_B and record as Ljetect3-

._.
S

. Measure Vppp; g and record as Vgetects-

—
&)

. Set Vg such that Vpgg g is 10V +100mV.

—
(o]

. Measure ;i negative_s @nd record as Igecects-

—
~

. Measure Vppp; g and record as Vgetects-

—
o]

. Let Rdeteth = |(Vdetect4 - Vdetect3)/ (Idetect4 - Idetect3)|-

—
O

. Let Rdetect3 = |(Vdetect4 _Vdetectl )/ (Idetect4 - Idetectl)l-

. C Repeat this test using power configuration PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Ta-
ble 7).

[\
(=]

Pass requirements: Either or both of the following holds:
° Cdetectl >10pF

* Ryetect1 Rdetect2» aNd Ryetectz are not in the range of 12 k€2 to 45 k<2
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11.14 PD14 Dual-signature PDs powered over only one pairset

This test is for PICS PD14, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

A dual-signature PD that is powered over only one pairset shall present a valid detection signature on the
unpowered pairset.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.15 PDI15 Valid detection signature

This test is for PICS PD15, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

Requirement from IEEE Std 802.3bt™-2018

A valid PD detection signature shall have the characteristics of Table 145-21.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.16 PDI16 Non-valid detection signature

This test is for PICS PD16, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.4.

A non-valid detection signature shall have one or both of the characteristics in Table 145-22.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.17 PD17 Single-signature PD configuration

This test is for PICS PD17, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.5.

A single-signature PD shall present a valid detection signature, as defined in Table 145-21, on a given
Mode when no voltage or current is applied to the other Mode. . .

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.18 PD18 Single-signature PD configuration

This test is for PICS PD18, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.5.

...and shall not present a valid detection signature on the given Mode when any voltage in the range of
3.7V to 57 V is applied to the other Mode or any current greater than 124 pA is applied to the other Mode.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD using power configuration PD_PCFG4-1 (see Table 7).

11.18.1 Test1 —Mode A

Test procedure:

Set Vg such that [Vppp; | is 3.8V £+ 100 mV.
Set Vgira such that Vpgg 4 is 2.91V £ 100 mV.
Measure Ipair negative_a @nd record as Igegect: -
Measure Vpppj 5 and record as Vetect: -

Set ValtA such that VPSE_A is4.11V£100mV.
Measure Ipair_negative_a and record as Igegectz-
Measure Vpppy 4 and record as Vgeecto-

Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Ideteth - Idetectl)l-
Set Vyia such that Vpgg 4 is 8.8V £ 100mV.

© ® N e e Db o=

—
e

Measure Ipair_negative_a @nd record as Igeecs-

—
[a—

. Measure Vppp; 4 and record as Vgetects-

. Set Vyea such that Vpgg 4 is 10V £ 100 mV.

—
w N

. Measure Ip,ir negative_a and record as Igetects-

—
S

. Measure Vppp; 4 and record as Vetects-

—
[9)]

. Let Rdetectz = |(Vdetect4 _Vdetects)/ (Idetect4 - Ide‘[ect?:)l-

—
»

. Let Rdetect3 = |(Vdetect4 _Vdetectl )/ (Idetect4 - Idetectl)l-

[a—
EN|

. Let Vogfsen = |Vdetect4| - |Idetect4| X Ryetect3-
. Set Vg such that [Ipair negative al = 134 1A £ 10 pA.

—_—
© o

. Measure Vppp; 5 and record as Vpy.

. C Repeat this test using power configuration PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Ta-
ble 7).

[\
=
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Pass requirements: At least one of the following must hold:
* Ryetect1 Rdetect2» aNd Ryetectz are not in the range of 23.7 k€2 to 26.3 k€2
* Voitser1 1S greater than 1.9 V [9V ¢ max]

e Vprislessthan 2.7V

11.18.2 Test2—ModeB

Test procedure:

1. Set Vyjea such that Vpgg 4 i 3.8V +100mV.
Set Vg such that Vpgg 5 is 2.91 V£ 100 mV.
Measure Ipqir negative_s and record as Igegect1-
Measure Vppp; g and record as Vegect: -

Set Vg such that Vpgg g is 4.11V+ 100 mV.
Measure Ipair negative_s and record as Igegecto-
Measure Vppp; g and record as Vetecto-

Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Idetectz - Idetectl)l-
Set Vg such that Vpgg 5 is 8.8V £ 100mV.

© ® N o e WD

,_.
e

Measure Ipair negative_s and record as Igegects-

—_
—

. Measure Vppp g and record as Vgetects-

. Set Ve such that Vpgg g is 10V £ 100 mV.

—
w N

. Measure Ipqir negative_B and record as Ietects-

—
=

Measure Vpppj g and record as Vetects-

—
&)

. Let Rdetect2 = |(Vdetect4 _VdetectS)/ (Idetect4 - IdetectB)l-

—
»

. Let Rdetect3 = |(Vdetect4 _Vdetectl )/ (Idetect4 - Idetectl)l-

[a—
~

. Let Vogfsen = |Vdetect4| - |Idetect4| X Ryetect3-
. Adjust Vg such that [[pair negative sl 18 134 1A + 10 pA.

— =
o o

. Measure Vppp; g and record as Vpy.

. C' Repeat this test using power configuration PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Ta-
ble 7).

[\
=)

Pass requirements: At least one of the following must hold:
* Ryetect1 Rdetect2» aNd Ryetectz are not in the range of 23.7 k€2 to 26.3 k€2
* Voirser1 1S greater than 1.9V [9V¢ec max]

e Vpislessthan 2.7V
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11.19 PD19 Dual-signature PD configuration

This test is for PICS PD19, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.5.

A dual-signature PD shall present a valid detection signature, as defined in Table 145-21, on a given Mode,
regardless of any voltage between 0V and 57 V applied to the other Mode.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.20 PD20 Maximum power drawn

This test is for PICS PD20, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

The PD shall draw no more power across any voltage in the range of Vpy pp.op than defined for the
requested Class in Table 145-26 and Table 145-27.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
* Vsupply Set to a voltage in the range of 9Vpy_psg.op Min to 9Vpgy_psg.op min+200mV
* Rpskpairt, Rpsepair2s Rpsepairs, @nd Rpsgpairs set in the range of 5 €2 to 6.25 €

¢ class_event_count set to 6

Requested Class 1to6 7to8
9Vport_psg-2p min (V) 50 52

Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Determine pd_req_class.
3. Wait for atleast 10s.
4. Measure the highest average power (see 6.1.6) and record this as p,,.
5. Power down the PD and wait for at least the inter-test wait time specified in Section 4.4.

Pass requirements: The highest average PD power p;, is below [2Pj,ss pp] for pd_req_class.

Requested Class 1 2 3 4 5 6 7 8
Pclass pp W) 3.84 649 13 255 40 51 62 71.3
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11.21 PD21 Conform to the assigned Class

This test is for PICS PD21, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

The PD shall conform to the assigned Class, regardless of its requested Class.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.22 PD22 Multiple-Event classification

This test is for PICS PD22, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

PDs shall provide Multiple-Event Physical Layer classification as defined in 145.3.6.1.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.23 PD23 Data Link Layer classification

This test is for PICS PD23, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

Single-signature PDs that request Class 4 or higher and dual-signature PDs that request Class 4 or higher
on at least one of its Modes shall provide DLL classification.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs with PD Logo Class 4 or higher

Test applicable to: No test is required.
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11.24 PD24 PD classification behavior

This test is for PICS PD24, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

PD classification behavior shall conform to the state diagram in Figure 145-25 or Figure 145-27,...

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.25 PD25 PD classification electrical specifications

This test is for PICS PD25, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

...and shall conform to the electrical specifications defined in Table 145-24 and Table 145-25.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.26 PD26 Underpowered PDs

This test is for PICS PD26, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.

A PD that is assigned to a Class lower than the Class it requested shall provide the user with an active
indication if underpowered.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.27 PD27 C(lass signature presented during classification events

This test is for PICS PD27, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

PDs shall present class_sig_A during DO_CLASS_EVENT1 and DO_CLASS_EVENT?2 and class_-
sig_B during DO_CLASS_EVENT3, DO_CLASS_EVENT4, DO_CLASS_EVENTS, and DO_CLASS_-
EVENTS®6, as shown in Figure 145-25 and Figure 145-27, with the corresponding classification signatures
specified in Table 145-24.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-1 as listed in Table 7
* class_event_count is set to 6

Test procedure:

1. Apply a classification waveform and hold the PSE voltage in the mark range at the final mark event.
Set V4 and/or Vs such that Vppp is in the range of 2.7V +100mV.
Wait at least 15 ms.

Apply a another classification waveform.

Set V14 and/or Vg such that Vppp is in the range of 2.7V +100mV.

SR S o

Wait at least 15ms.
7. C' Repeat for power configurations PD_PCFG2-4, PD_PCFG3-2, PD_PCFG3-5, and PD_PCFG4-2.
Pass requirements: For both classification waveform measurements (in step 1 and 4) it holds that:
¢ The six measured class currents are valid class signatures per Table 15

 The class signatures correspond with those listed in Table 39 for the PD Logo Class

Table 39: Class signature for single-signature PDs for PD27

PD Logo Class Class signature during n™ class event
n=1 n=2 n=3 n=4 n=5 n=6

© N TR WN
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11.28 PD28 Class signature during Autoclass

This test is for PICS PD28, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

PDs implementing Autoclass shall present class signature 0, as defined in Table 145-24, during
DO_CLASS_EVENT_AUTO as defined in 145.3.6.2.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs that request Autoclass

Test applicable to: No test is required.
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11.29 PD29 C(lass signature validity

This test is for PICS PD29, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

After entering a DO_CLASS_EVENT state, the PD Physical Layer class signature shall be valid within
Tclass_pp as defined in Table 145-29 and remain valid for the remainder of the class event.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Any power configuration listed in Table 7
* class_event_count is set to 6
¢ Set Tyass1 through Tgje5 to 75 ms

¢ The class current during each class event is to measured at least 5 times, with the first measurement
between 6 ms to 10 ms from the beginning of the class event, and the other measurements spread out
equally over the remaining time.

Test procedure:
1. Apply a classification waveform.
Pass requirements: For each of the class events:
¢ all of the measured class currents represent valid class signatures (per Table 15)

¢ all of the resulting class signatures are the same within a single class event
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11.30 PD30 Advertised class signatures for single-signature PDs

This test is for PICS PD30, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

Single-signature PDs shall advertise class signatures according to the PD Type and PD requested Class, as
defined in Table 145-26.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.31 PD31 Advertised class signatures for dual-signature PDs

This test is for PICS PD31, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

Dual-signature PDs shall advertise class signatures according to the PD Type and PD requested Class on
each pairset, as defined in Table 145-27.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.32 PD32 Dual-signature PDs powered over only one pairset

This test is for PICS PD32, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.

A dual-signature PD that is powered over only one pairset shall present a valid class signature on the
unpowered pairset.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.33 PD33 PD currentdraw when in a DO _MARK_EVENT state

This test is for PICS PD33, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.1.

When the PD is presenting a mark event signature in a DO_MARK_EVENT state, as shown in the state
diagram of Figure 145-25 and Figure 145-27, the PD shall draw Iy, as defined in Table 145-25 and
present a non-valid detection signature as defined in Table 145-22.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

11.33.1 Test1 —Mode A

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-1 as listed in Table 7

Test procedure:

1. Set Syjia to the “V” setting and Vs such that Vpppy 4 is in the range of 14.5V to 20.5 V [9V(yss pD]-
Wait for at least 10 ms.
Set Vyia such that Vppp; 4 is 7.5V£100 mV.
Measure Vppp; 4 and record as Vgegect: -
Measure Ipair negative_a @nd record as Igegect -
Measure the capacitance between pairl and pair2 and record as capl.
Set Vyiea such that Vppp; 4 is 9.5V£100 mV.

Measure Vpppy 4 and record as Vgeecto-

© ® N e @ ke WD

Measure Ipqir negative_a @nd record as Igegectz-

—
o

. Measure the capacitance between pairl and pair2 and record as cap2.

—
[a—

. Let Rdetectl = |(Vdetect2 _Vdetectl)/ (Ideteth - Ide‘[ectl)l-

12. C Repeat using power configuration PD_PCFG3-3 (see Table 7).
Pass requirements:
® Tgetect1 ANd Igetect2 are in the range of 0.25 mA to 4 mA [2Iyan]
* One or both of the following holds:

— Ryetect1 18 Not in the range of 12 k2 to 45 k<2
- capl and cap? are greater than 10 pF
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11.33.2 Test2—ModeB

Test setup: Connect the PSE model to the PD with the following settings:
» Power configuration PD_PCFG2-3 as listed in Table 7
Test procedure:
1. Set S, to the “V” setting and Vg such that Vpppy 3 is in the range of 14.5V to 20.5 V [9Vy4ss pD]-
2. Wait for at least 10 ms.
3. Set Vyp such that Vpppy g is 7.5 V100 mV.
Measure Vpppy g and record as Vgegect: -
Measure Ipqir negative_s and record as Igegect1-
Measure the capacitance between pair3 and pair4 and record as capl.
Set Vg such that Vpppy g is 9.5V£100mV.

Measure Vpppy g and record as Vgegecyo-

© ® N o o &~

Measure L,ir negative_ @nd record as Igegecto-
10. Measure the capacitance between pair3 and pair4 and record as cap2.
11. Let Ryetect1 = [(Vdetectz — Vdetect1)/ (Letect2 — Idetect1)|-
12. C' Repeat using power configuration PD_PCFG3-6 (see Table 7).
Pass requirements:
® Tgetect1 aNd Igetecr2 are in the range of 0.25 mA to 4 mA [9Iyap]
* One or both of the following holds:

— Ryetect1 18 Not in the range of 12 k(2 to 45 k2
- capl and cap?2 are greater than 10 pF
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11.34 PD34 Mark event current limits

This test is for PICS PD34, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.1.1.

The PD shall not exceed the Iy, current limits when voltage at the PI enters the Vi, pp specification
as defined in Table 145-25.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.35 PD35 Autoclass class signature timing

This test is for PICS PD35, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.2.

A PD that implements Autoclass shall change its current during the first class event to class signature 0 no
earlier than Tycg min and no later than Tycg max, as defined in Table 145-28.

Last modification: Initial version.

History of changes: —

Test applicable to: Single-signature PDs that request Autoclass.

Test setup: Connect the PSE model to the PD using power configuration PD_PCFG4-2 (see Table 7).
Test procedure:

1. Set Vga and/or Vg such that Vppp; o and/or Vpppy g are in the range of 14.5V to 20.5V [9V(ys¢ pp]
and mark this time as t;.

2. Atty+10ms+4ms measure Lai negative Ao a0d Ipair_negative_s and record the sum as currentl.
3. Atty+74ms=+1ms measure Lai negative A a0d Ipair_negative_p @nd record the sum as current2.
4. Atty+89ms=1ms measure Lair negative A aNd Ipair negative_s @nd record the sum as current3.
5. At to+100ms =+ 10ms measure [p,i; negative_a @Nd Ipair negative_s and record the sum as current4.
Pass requirements:
¢ currentl and current2 are not in the range of 1 mA to 4 mA [+PD class signature 0]
e currentl and current? are in the same [PD class signature]

¢ current3 and current4 are both in the range of 1 mA to 4 mA [2PD class signature 0]

PD class signature 0 1 2 3 4
current mA) 1-4 9-12 17-20 26-30 36-44
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11.36 PD36 Autoclass power draw

This test is for PICS PD36, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.6.2.

After power up, a PD that implements Autoclass shall draw its highest required power, P ayoclass_pD» Subject
to the requirements on Pcj,g pp in 145.3.8.2, throughout the period bounded by Tayro pp1 and TauTto_ppo2,
measured from when Vpp, rises above Vg, pp.

Last modification: Initial version.

History of changes: —

Test applicable to: Single-signature PDs that request Autoclass.

Test setup: Connect the PSE model to the PD using power configuration PD_PCFG4-2 (see Table 7).

Test procedure:

1. Apply a classification, inrush, and power on waveform.

2. Measure the highest average power using a window of 150 ms to 300 ms [¥TayTto window] from
tclassiﬁcation_end +1.35 S[q)TAUTO_PDl] until tclassiﬁcation_end +3.65 S[©TAUTO_PD2] and record this as Po-

3. Wait atleast 1s.

4. Measure the highest average power for at least 60 s and record this as p;.

Pass requirements: p; < p,.
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11.37 PD37 PSE Type identification

This test is for PICS PD37, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.7.

Such a PD may set long_class_event to TRUE if the first class event is longer than Ty cg_pp min and shall
set long_class_event to TRUE if the first class event is longer than T cg_pp max.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.38 PD38 PD operation

This test is for PICS PD38, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.

The PD shall operate within the characteristics in Table 145-29.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.39 PD39 PD turn on voltage

This test is for PICS PD39, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.1.

The PD shall turn on at a voltage in the range of Vo, pp.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD using power configuration PD_PCFG4-2 (see Table 7).
Test procedure:
1. Set Vgypply in the range of 27V to 29 V.
2. Set S,ia and S, in the ‘R’ position.
3. Wait at least 100 ms.
4. Measure I,air negative-

Pass requirements: The measured L,i; negative 1S 1€ss than 60 mA.
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11.40 PD40 PD stay on voltage

This test is for PICS PD40, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.1.

After the PD turns on, the PD shall stay on over the entire Vpy_pp.op range.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.41 PD41 PD turn off voltage

This test is for PICS PD41, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.3.8.1.

After reaching POWER_DELAY, the PD shall turn off at a voltage in the range of Vo pp.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
* Vgupply is set in the range of 55V to 57V
¢ psemodel_max_class is set to 8

Test procedure:

—

. Apply a classification, inrush, and power on waveform as described in Section 7.
2. Wait at least 10s.

3. Reduce the V1, to a voltage in the range of 29V to 30 V [V pp min].

4. Measure L negative_a a0d Ipair_negative_B-

Pass requirements: I, negative < 44 MA
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11.42 PD42 Peak power draw or voltage transients present

This test is for PICS PD42, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.1.

A PD shall not turn off due to peak power draw, causing Vpp to go as low as Vyeroad-2p, as specified in
145.3.8.4, or due to a voltage transient as defined in 145.3.8.6.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.43 PD43 Startup oscillations

This test is for PICS PD43, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.1.

The PD shall turn on or off without startup oscillation and within the first trial at any load value when fed
by Vport psg-2p min to Vpo psgop max (as defined in Table 145-16):

— with a series resistance less than or equal to Ry, for assigned Class 1 through 4 to a single-signature PD,
— with a series resistance less than or equal to R¢y, /2 for assigned Class 5 through 8 to a single-signature

PD,
— with a series resistance less than or equal to R¢y, connected to a given Mode of a dual-signature PD.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.44 PD44 Pp, pp (single-signature PD)

This test is for PICS PD44, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.

For single-signature PDs, Pp, pp shall not exceed Pcjass_pp for the assigned class.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD.

Test procedure:

1.
2.

© ® N o @O

10.

Set psemodel_max_class to 3.

Set the power configuration per the current iteration of Table 40.
NOTE—For the first iteration this is PD_PCFG2-1.

. Set Rpsgpairn in the range of 02 to 1 €2.

Set Vgupply between:

¢ 50V to 51 Vwhen psemodel_max_class is less or equal to 6

¢ 52V to 53 Vwhen psemodel_max_class is greater than 6
Apply a classification, inrush, and power on waveform as described in Section 7.
Wait at least 10s.
Measure the highest average power (see 6.1.6) and record this as p,,.
Power down the PD and wait for at least the inter-test wait time specified in Section 4.4.
C' Repeat steps 5 through 8 for every value of psemodel_max_class listed in Table 40.

C Repeat steps 5 through 9 with Vsupply S€t to 56 V'to 57 V.

. C' Repeat steps 4 through 10 with RpsEpairn S€t 10 52 t0 6.25 ().
12.

C Repeat steps 3 through 11 for the following power configurations from Table 7:
e PD_PCFG2-1
e PD_PCFG2-3
e PD_PCFG3-3
e PD_PCFG3-7
e PD_PCFG4-1
e PD_PCFG4-2
e PD_PCFG4-3
e PD_PCFG4-4

NOTE—There are 32 test permutations for PD Logo Class 3 and below, 64 test permutations for PD Logo Class 4, 80
test permutations for PD Logo Class 5 and 6, and 96 test permutations for PD Logo Class 7 and 8.
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Table 40: Value permutations of psemodel_max_class per the PD Logo Class

PD Logo Class Power configuration Values of psemodel_max_class
1,2,0r3 All 3
4 All 3,4
5,6 PD_PCFG2-x or PD_PCFG3-x 3,4
PD_PCFG4-x 3,4,6
7,8 PD_PCFG2-x or PD_PCFG3-x 3,4
PD_PCFG4-x 3,4,6,8

Pass requirements: The highest average PD power pj, is below [%P¢,s pp] for the assigned Class (pse_assig-
ned_class).

NOTE—When pse_assigned_class is 8 and the PD uses Class 8 extended power, the highest average power may exceed
the value listed in the Table.

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W) 3.84 649 13 255 40 51 62 713
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11.45 PD45 Ppy pp.op (dual-signature PD)

This test is for PICS PD45, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.

For dual-signature PDs, Pp,, pp.op shall not exceed Pcy,es_pp-2p for the assigned class.

Last modification: Initial version.
History of changes: —
Test applicable to: No test is required.
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11.46 PD46 Power draw for Autoclass PDs

This test is for PICS PD46, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.

A PD that has enabled Autoclass during Physical Layer classification or has requested Autoclass through
DLL, shall not draw more power than P 5oc1ass pD, Unless the PD successfully negotiates a different power
level, up to the PD requested Class, through Data Link Layer classification as defined in 145.5.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.47 PD47 Power consumption after DLL classification

This test is for PICS PD47, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.

Single-signature PDs that have successfully completed DLL classification shall not exceed a power con-
sumption of PDMaxPowerValue as defined in 145.5.3.3.1.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.48 PD48 Power consumption after DLL classification

This test is for PICS PD48, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.

Dual-signature PDs that have successfully completed DLL classification shall not exceed a power con-
sumption of PDMaxPowerValue_mode(X) on Mode X as defined in 145.5.3.4.2.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.49 PD49 Input average power exceptions for single-signature PDs

This test is for PICS PD49, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.1.

For single-signature PDs assigned to Class 8 and PDMaxPowerValue set to 713 or greater, when additional
information is available to the PD regarding actual link section DC resistance between the PSE PI and the
PD PI, the PD may consume greater than Pcy,ss pp but shall not consume greater than Pcy,s at the PSE PI
and shall not draw a total 4-pair current in excess of 2 * I, as defined in Table 145-1.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs with PD Logo Class 8 and Class 8 extended power

11.49.1 Test 1 — Total 4-pair current

Test setup: Connect the PSE model to the PD using the following settings:
¢ Power configuration PD_PCFG4-1 listed in Table 7
¢ psemodel_max_class is set to 8
* Rpsepairn Set to less than 1)
* Vgupply set in the range of 52V to 53V
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Wait for atleast 10s.
3. Measure the highest average value of L ,i;_negative for at least 10 s (with a 1 second sliding window).
4

. Measure the highest average input power (see 6.1.6), increased with >’ If) airn % RpsEpairn for atleast 10's
and record as p,.

5. C'Repeat the test using PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Table 7).

Pass requirements:

° Ipair_negative < 1-92A['1>1Cable]
* P <90W

11.49.2 Test 2 — Pgjas pOWer

Test setup: Connect the PSE model to the PD using the following settings:
¢ Power configuration PD_PCFG4-1 listed in Table 7

¢ psemodel_max_class is set to 8
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* Rpsepairn S€t in the range of 5 €2 to 6.25 €2
* Vgupply set in the range of 52V to 53V

Test procedure:

1. Apply a classification, inrush, and power on waveform.
2. Wait for atleast 10s.

3. Measure the highest average input power (see 6.1.6), increased with > I?

pairn % Rpsgpair, for atleast 10s
and record as p,.

4. C' Repeat the test using PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4 (see Table 7).
Pass requirements: p, < 90W.
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11.50 PD50 Inputaverage power exceptions for dual-signature PDs

This test is for PICS PD50, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.2.1.

For dual-signature PDs assigned to Class 5 and PDMaxPowerValue_mode(X) set to 356 or greater, when
additional information is available to the PD regarding actual link section DC resistance between the PSE
PI and the PD PI, the PD may consume greater than Pcy,s pp_pp but shall not consume greater than Py, 0p
on the pairset at the PSE PI and shall not draw current in excess of I,y as defined in Table 145-1.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.

© 2020 Ethernet Alliance Version 1.4 page 244



ethernet alliance Gen2 PoE Certification Program Test Plan

11.51 PD51 PD inputinrush current

This test is for PICS PD51, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.3.

PDs shall draw less than Ijy.ygn_pp and Ijyryen_pp-2p from Tiypen pp max until Tgepay min, when connected
to a source that meets the requirements of 145.2.10.6.

Last modification: Initial version.

History of changes: —

11.51.1 Test 1 — Low inrush (2-pair) on Mode A

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-2 (see Table 7)
¢ psemodel_max_class set to 6
Test procedure:
1. Change S ;s to the "I" position and set I jijma to 410mA+ 10 mA
2. Apply a classification waveform on Mode A only
3. At Tqlassn S€t Vgypply to 56 V and mark this time as ty
4. Wait until ty +50ms.
5. At ty+50ms change S5 from “I” to “R”
6. Measure Ipqir negative_a from to +50ms to t; +80ms.
7. C'Repeat the test with psemodel_max_class set to 4 and 3.
Pass requirements: Either:
1. Vpppy_a does not fall below 30V after rising above 30V for the first time

2. The measured current Iy negative_a 1S 1€ss than 400 mA [21j,ysh_pp] during the measurement period
defined in step 6.

3. Thehighestinstantaneous power isless than 9Ppex_pp for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
1. Test 11.51.5 passes

© 2020 Ethernet Alliance Version 1.4 page 245



ethernet alliance Gen2 PoE Certification Program Test Plan

11.51.2 Test2 — Low inrush (2-pair) on Mode B

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
* Power configuration PD_PCFG2-3 (see Table 7)
¢ psemodel_max_class set to 6
Test procedure:
1. Change S,y to the "I" position and set I¢y1imp to 410mA+ 10mA
2. Apply a classification waveform on Mode B only.

3. At Tgpassn S€t Vg to 56 V. Mark this time as t

upply
4. Set Iynim g per Table 44.
5. Wait until ty + 50 ms.
6. Atty+50ms change S, from “I” to “R”.
7. Measure Ipqir negative_s from to +50ms to ty +80ms.
8. C'Repeat the test with psemodel_max_class set to 4 and 3.
Pass requirements: Either:

1. Vpppy g does not fall below 30V after rising above 30V for the first time

2. The measured current Ipair negative s 18 1€ss than 400 mA [1y,sh_pp] during the measurement period
defined in step 6.

3. Thehighestinstantaneous power is less than 9Ppe.x pp for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
1. Test 11.51.6 passes

Table 41: Current limit setting as function of Vpggp; o 0r Vpggp; g for PD51(Class 1 through 6)

Vpsepr A OF Vpsepr B Leurlim_a OT Ieurtim B

OVto1l0V 5mA to 20mA
10Vto30V 60 mA to 80 mA
30Vto57V 400 mA to 420 mA

11.51.3 Test 3 — Low inrush (4-pair)

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
» Power configuration PD_PCFG4-2 (see Table 7)

¢ psemodel_max_class set to 6
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Test procedure:
1. Change Sya and Sy to the "I" position and set I¢yyim_a and Iynim p to 205 mA+5mA each

2. Apply a classification waveform.

NOTE—The current limit must actively track max(Vpsgp; a, Vpsgpr ) throughout the inrush period.
At Tclass_end, set Vgyppry to 56 V. Mark this time as t;.

Wait until ty + 50 ms.

At ty+50ms change S,j;4 and S, from “I” to “R”.

Measure Lp,ir negative from ty +50ms to ty +80ms.

S A

C Repeat the test with psemodel_max_class set to 4 and 3.
8. C' Repeat the test using power configuration PD_PCFG4-3.

Pass requirements: Either:
1. Vpppy A does not fall below 30V after rising above 30V for the first time
2. Vpppy g does not fall below 30V after rising above 30V for the first time

3. The measured current I, negative a 1S 1€ss than 400 mA 800 mA [21y,ysh_pp] during the measurement
period defined in step 6.

4. Thehighestinstantaneous power isless than 9Ppe.y pp for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
1. Test11.51.7 passes

Table 42: Current limit setting as function of max(Vpggp; a, Vpsgpr_g) for PD51(Class 1 through 6)

max(Vpsgpr a» Vesepr B)  leurlim a and Ieyim B

OVto1l0V 2.5mA to 10 mA
10Vto30V 30 mA to 40 mA
30Vto57V 200mA to 210 mA

11.51.4 Test 4 — High inrush

Test applicable to: Single-signature PDs with PD Logo Class 7 or 8.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)

¢ psemodel_max_class set to 8
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Test procedure:
1. Change Sya and Sy to the "I" position and set I¢yyim_a and Iynim p to 205 mA+5mA each

2. Apply a classification waveform.

NOTE—The current limit must actively track max(Vpsgp; a, Vpsgpr ) throughout the inrush period.
3. At Tclass_end, set Vgypply to 56 V. Mark this time as t,.
4. Wait until ty+50ms.
5. At ty+50ms change S,4 and S, from “I” to “R”.
6. Measure Ipair negative from to +50ms to t +80ms.
Pass requirements: Either:
1. Vpppy_a does not fall below 30V after rising above 30V for the first time
2. Vpppy g does not fall below 30V after rising above 30V for the first time

3. The measured current Ly negative iS less than 800 mA 800 mA [21y,ysh_pp] during the measurement
period defined in step 6.

4. Thehighestinstantaneous power isless than [9Ppe,x_pp ] for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

1. Test 11.51.8 passes

Table 43: Current limit setting as function of max(Vpggp; a, Vpsepr ) for PD51(Class 7 and 8)

max(Vpsgpr A, Vpsept B8)  leurlim A @and Ieynim B

OVto1l0V 2.5mAto 10mA
10Vto30V 30 mA to 40 mA
30Vto57V 400 mA to 420 mA

11.51.5 Test5— Low inrush (2-pair) on Mode A

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
* Power configuration PD_PCFG2-2 (see Table 7)
¢ psemodel_max_class set to 6

* Vgupply setin the range of 55V to 57V
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Test procedure:
1. Apply a classification waveform on Mode A only
. Set I.ymima per Table 41

. Note: The current limit must actively track Vpggp; 4 throughout the inrush period

2
3
4. Change S,js from "V" to "I" and mark this time as t,

5. Wait until ty +50ms.

6. Atty+50ms change S5 from “I” to “R”

7. Measure Ipair negative_a from to +50ms to t; +80ms.

8. C'Repeat the test with psemodel_max_class set to 4 and 3.
Pass requirements: Either:

1. The measured current L negative a i less than 400 mA [9Iy,ysn_pp] during the measurement period
defined in step 6.

2. Thehighestinstantaneous power isless than [9Ppeax pp ] for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
1. Test 11.51.1 passes

11.51.6 Test 6 — Low inrush (2-pair) on Mode B

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-3 (see Table 7)
¢ psemodel_max_class set to 6
* Vgupply st in the range of 55V to 57V
Test procedure:
1. Apply a classification waveform on Mode B only.

2. Set Ioyim_p per Table 44.

NOTE—The current limit must actively track Vpggp; 5 throughout the inrush period.
Change S, to the "I" position and mark the time as t;

Wait until t; + 50 ms.

At ty +50ms change S, from “I” to “R”.

Measure Ipair negative_s from to +50ms to t; +80ms.

A A

C' Repeat the test with psemodel_max_class set to 4 and 3.
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Pass requirements: Either:

1. The measured current Ly negative B i less than 400 mA [9Iy,ysh_pp] during the measurement period
defined in step 6.

2. Thehighestinstantaneous power isless than [9Ppe,i pp ] for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

1. Test 11.51.2 passes

Table 44: Current limit setting as function of Vpggp; o or Vpggp; g for PD51(Class 1 through 6)

Vpsepr A OF Vpsepr B Leurlim_a O Teurtim B

OVto1l0V 5mA to 20mA
10Vto30V 60 mA to 80 mA
30Vto57V  400mA to 420 mA

11.51.7 Test 7— Low inrush (4-pair)

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
» Power configuration PD_PCFG4-2 (see Table 7)
¢ psemodel_max_class set to 6
Test procedure:
1. Apply a classification waveform.
2. Set Ioypim_a and Ieynim g per Table 45
NOTE—The current limit must actively track max(Vpsgpr a, Vpsepr ) throughout the inrush period.
Change S,j;a and Sy to the "I" position and mark the time as t,
Wait until t; + 50 ms.
At ty+50ms change S ;4 and Sy from “I” to “R”.

Measure L,ir negative from ty 4+ 50ms to ty + 80 ms.

N o g o w

C' Repeat the test with psemodel_max_class set to 4 and 3.
8. C'Repeat the test using power configuration PD_PCFG4-3.
Pass requirements: FEither:

1. The measured current Lair negative 18 less than 400 mA [800 mA [2Iy,ysh_pp] | during the measurement
period defined in step 6.

2. Thehighestinstantaneous power is less than [9Ppeax pp ] for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
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1. Test 11.51.3 passes

Table 45: Current limit setting as function of max(Vpggp; a, Vpsgpr ) for PD51(Class 1 through 6)

max(Vpsgpr a» Vesepr B)  leurlim_a @nd Ieyim B
OVto1l0V 2.5mA to 10 mA

10Vto 30V 30 mA to 40 mA
30Vto 57V 200 mA to 210 mA

11.51.8 Test 8 — High inrush

Test applicable to: Single-signature PDs with PD Logo Class 7 or 8.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
¢ psemodel_max_class set to 8
* Vgupply st in the range of 55V to 57V
Test procedure:
1. Change Sya and Sy to the "I" position and set I¢yim a and Iynim g to 205 mA+5mA each

2. Apply a classification waveform.

NOTE—The current limit must actively track max(Vpsgp a, Vpsepr p) throughout the inrush period.
3. At Tclass_end, set Vgypp1y to 56 V. Mark this time as t,.
4. Wait until ty +50ms.
5. At ty+50ms change S 4 and S,g from “I” to “R”.
6. Measure Ip,ir negative from ty +50ms to ty +80ms.
Pass requirements: FEither:

1. The measured current Lai negative iS less than 800 mA [800 mA [9]y,ysh_pp] ] during the measurement
period defined in step 6.

2. The measured current Iy negative A @Nd Ipair negative_ are both less than 600 mA during the measure-
ment period defined in step 6.

3. Thehighestinstantaneous power isless than [9Ppe,x_pp ] for the class determined by min(3, pd_req_class)
during the measurement period defined in step 6.

Or:
1. Test11.51.4 passes
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Table 46: Current limit setting as function of max(Vpggp; a, Vpsepr ) for PD51(Class 7 and 8)

max(Vpsgpr A, Vpsept B)  leurlim A and Ieynim B

OVto1l0V 2.5mA to 10 mA
10Vto30V 30 mA to 40 mA
30Vto 57V 400 mA to 420 mA
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11.52 PD52 Pgy, pp and Py, pp for single-signature PDs assigned to Class 1, 2, or 3

This test is for PICS PD52, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.3.

Single-signature PDs assigned to Class 1, 2, or 3 shall conform to Pcjygs_pp and Ppe,i pp Within Tiypysh pp
max as defined in Table 145-29.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-1 (see Table 7)
* Vgupply Set to a voltage in the range of 9Vpyy_psg.op Min to 9Vpgy_psg.op min+200mV
¢ psemodel_max_class is 3

Test procedure:

Apply a classification waveform.

Determine the assigned Class (pse_assigned_class).

Set Saia to the “I” position and set Iyim A in the range of 400 mA to 420 mA.
Wait for 50 ms.

Set S,y to the “R” position.

2 o e

Measure the highest average power and the highest instantaneous power for at least 10s.

Pass requirements:
* The highest average power is less than 9P, pp for pse_assigned_class

* The highest instantaneous power is less than 9Ppe, pp for pse_assigned_class

Assigned Class 1 2 3 4 5 6 7 8
OPclass pp (W) 3.84 649 13 255 40 51 62 713
9Ppeak 0 W) 5 8.36 144 283 42 535 651 749
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11.53 PD53 P(ja pp-2p and Ppeyy pp_2p for dual-signature PDs assigned to Class 1, 2, or 3

This test is for PICS PD53, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.3.

Dual-signature PDs assigned to Class 1, 2, or 3 shall conform to Pcjye pp2p and Ppegx ppop Within
Trnrush_pp Max as defined in Table 145-29 on that pairset.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.

© 2020 Ethernet Alliance Version 1.4 page 254



ethernet alliance Gen2 PoE Certification Program Test Plan

11.54 PD54 Peak power

This test is for PICS PD54, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.4.

At any static voltage at the PI, and any PD operating condition, with the exception described in 145.3.8.4.1,
the peak power for single-signature PDs shall not exceed Pcj,g_pp for more than Tyt min, as defined in
Table 145-16 and 5% duty cycle.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs, except those using Class 8 extended power.
Test setup: Connect the PSE model to the PD with the following settings:
* Vgupply Set to a voltage in the range of ©Vpyy_psg.op Min to 9Vpgy_psg.op Min+200mV
¢ Power configuration and psemodel_max_class set per Test 1 in Table 47
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Wait for at least 10s.

3. Measure the highest instantaneous power and the instantaneous power over the measurement inter-
val for at least 10s.

4. C'Repeat the procedure for each test listed in Table 47.

Table 47: Peak power test permutations

Test Power configuration psemodel_max_class
Test 1 PD_PCFG4-2 8 Skip if PD Logo Class <6
Test 2 PD_PCFG4-3 8 Skip if PD Logo Class <6
Test 3 PD_PCFG4-2 6 Skip if PD Logo Class <4
Test 4 PD_PCFG4-3 6 Skip if PD Logo Class <4
Test 5 PD_PCFG4-2 4
Test 6 PD_PCFG4-3 4
Test 7 PD_PCFG2-1 4 Skip if PD Logo Class <3
Test 8 PD_PCFG2-3 4 Skip if PD Logo Class <3
Test 9 PD_PCFG2-1 3
Test 10 PD_PCFG2-3 3
Pass requirements:

* The highest instantaneous power does not exceed 9Ppeyi pp for pse_assigned_class

¢ In any window with a 1 second width in the instantaneous power measurements, the measured power
does not exceed 9P¢),5s pp for a cumulative duration longer than 50 ms
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Assigned Class 1 2 3 4 5 6 7 8
OPclass pp (W) 3.84 649 13 255 40 51 62 713
Ppea_pp (W) 5 8.36 14.4 283 42 53.5 65.1 74.9
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11.55 PD55 Peak power

This test is for PICS PD55, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.4.

At any static voltage at the PI, and any PD operating condition, with the exception described in 145.3.8.4.1,
the peak power for a dual-signature PD shall not exceed Pcj,ss pp.2p for more than Tyt min, as defined in
Table 145-16 and 5% duty cycle.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.56 PD56 Peak operating power exceptions

This test is for PICS PD56, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.4.1.

For single-signature PDs assigned to Class 8 and for dual-signature PDs assigned to Class 5, when addi-
tional information is available to the PD regarding actual link section DC resistance between the PSE PI
and the PD PI, in any operating condition with any static voltage at the PI, the peak power shall not exceed
maximum Pp pp for single-signature PDs and maximum Ppy pp_op for dual-signature PDs at the PSE
PI for more than Tcyr min, as defined in Table 145-16 and with 5% duty cycle.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs with PD Logo Class 8 extended power.

Test applicable to: No test is required.
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11.57 PD57 Peak operating power limit

This test is for PICS PD57, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.4.1.

Peak operating power shall not exceed 1.05* Pp, pp max for single-signature PDs and shall not exceed
1.05 * Ppoy¢_pp-op max for dual-signature PDs on each pairset.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.58 PD58 Peak transient current for single-signature PDs

This test is for PICS PD58, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.5.

When the input voltage at the PI is static and in the range of Vpy_pp.op defined by Table 145-29, the input
current drawn by a single-signature PD shall not change faster than Igjyaee defined in Table 145-29, in
either polarity.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
* Vgupply Set to a voltage in the range of 55V to 57V
¢ psemodel_max_class is 8
* Rpsgpairt» Rpsepair2s Rpsepairs» and Rpsgpairs are set to less than 12

Test procedure:

1. Apply a classification, inrush, and power on waveform.

2. Measure the current on Lair negative A @0d Ipair negative_s fOr at least 10 s continuously.

Pass requirements: The slew rate of Ip,ir negative 1S l€ss than or equal to 4.7 mA/ps [91gjewrate] for the entire
measurement.
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11.59 PD59 Peak transient current for dual-signature PDs

This test is for PICS PD59, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.5.

Each pairset current drawn by a dual-signature PD shall not change faster than Igjeyaee defined in Table
145-29, in either polarity.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.60 PD60 Behavior during transients at the PSE PI

This test is for PICS PD60, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.6.

A PD shall continue to operate without interruption in the presence of transients:

— lasting longer than 30 ps and less than 250 ps at the PSE PI as defined in 145.2.10.3, and causing the
voltage at the PD PI to fall to no less than V., pp.op, as defined in Table 145-29;

— lasting less than 30 s and causing the voltage at the PD PI to fall to not less than 34 V.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.61 PD61 Transient TR1 or TR2 applied (power limit)

This test is for PICS PD61, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.6.

When transient TR1 or TR2 is applied, the PD shall meet the operating power limits within Tryansients @S
defined in Table 145-30, referenced from when the ‘final voltage’ is reached at the source.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

11.61.1 Test 1 — TRI in 2-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-2 (see Table 7)
* Vsupply Setto 50V
¢ psemodel_max_class is set to 4
* Rpsepairn 18 set in the range of 52 to 6.25 €2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
. Determine the assigned class (pse_assigned_class).

. Switch Syya to the "I" position and set Ieyrima Vsupply t0 [91Iriv-2p] + 5 mA per pse_assigned_class.

. Linearly slew Vg1, from 50V to 56 V at a rate of change of 2.25V/ms.

2
3
4. Wait for at least 10 s.
5
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.
7

. Measure the instantaneous power continuously from t, onward for at least 5s.

pse_assigned_class 1to3 4 5 6 7 8

Pass requirements:

¢ The highest average power consumption from tg + 10 ms[®Transient] + 0.25ms is equal to or below
“Pclass_pp for pse_assigned_class

 The highest instantaneous power from ty+ 10 ms[®Tyapsient] +0.25 ms is equal to or below 9Ppeyy pp for
pse_assigned_class

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W) 3.84 649 13 255 40 51 62 713
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Assigned Class 1 2 3 4 5 6 7 8
“Ppeak pp W) 5 8.36 14.4 283 42 535 65.1 74.9

11.61.2 Test2 —TRI in 4-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
* Power configuration PD_PCFG4-2 (see Table 7)
* Vsupply Setto 50V
¢ psemodel_max_class is set to 6
* Rpskpairn 18 set in the range of 52 to 6.25 ()
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Determine the assigned class (pse_assigned_class).
Switch Sy¢a to the "I" position and set Ieyrima Vsupply tO [911mv-2p] + 5 mA per pse_assigned_class.
Wait for at least 10s.
Linearly slew V1, from 50V to 56 V at a rate of change of 2.25V/ms.

Mark as t, the moment when 9Vpgg exceeds 55.5V.

S A

Measure the instantaneous power continuously from tq onward for at least 5s.

pse_assigned_class 1to3 4 5 6 7 8
Sl op (MA) 400 684 580 720 850 1005

Pass requirements:

¢ The highest average power consumption from tg + 10 ms[®Transient] + 0.25ms is equal to or below
“Pclass pp fOr pse_assigned_class

* The highest instantaneous power from t+10 ms[®Tyansient] +0.25 ms is equal to or below 9Ppeyi pp for
pse_assigned_class

Assigned Class 1 2 3 4 5 6 7 8
OPclass pp W) 3.84 649 13 255 40 51 62 713

Assigned Class 1 2 3 4 5 6 7 8
9Ppeak pp (W) 5 836 144 283 42 535 651 749

11.61.3 Test 3— TR2 in 2-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-2 (see Table 7)
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* Vsupply Setto 52V
¢ psemodel_max_class is set to 4
* Rpsepairn 18 set in the range of 5 (2 to 6.25 €2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
. Determine the assigned class (pse_assigned_class).

. Switch Syya to the "I" position and set Ieyrima Vsupply tO [91riv-2p] + 5 mA per pse_assigned_class.

. Linearly slew Vgpp1, from 52V to 56 V at a rate of change of 2.25V/ms.

2
3
4. Wait for at least 10 s.
5
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.
7

. Measure the instantaneous power continuously from t, onward for at least 5s.

pse_assigned_class 1to3 4 5 6 7 8
Sl nop (MA) 400 684 580 720 850 1005

Pass requirements:

* The highest average power consumption from ty + 6 ms[oTryapsient] iS €qual to or below 9Pas pp for
pse_assigned_class

* The highest instantaneous power from ty+6 ms[v T yansient] is €qual to or below ©Ppeqi pp for pse_assig-
ned_class

Assigned Class 1 2 3 4 5 6 7 8
Pclass pp (W) 3.84 649 13 255 40 51 62 713

Assigned Class 1 2 3 4 5 6 7 8
Ppeak pp W) 5 836 144 283 42 535 651 74.9

11.61.4 Test4— TR2 in 4-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
* Vsupply Setto 52V
¢ psemodel_max_class is set to 6
* Rpsgpairn 18 set in the range of 52 to 6.25 (2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Determine the assigned class (pse_assigned_class).

3. Switch Sy to the "I" position and set Leyiima Vsupply O [#Iv-2p] + 5 mA per pse_assigned_class.
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. Wait for at least 10s.

4
5. Linearly slew Vg, from 52V to 56 V at a rate of change of 2.25V/ms.
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.

7

. Measure the instantaneous power continuously from t, onward for at least 5s.

pse_assigned_class 1to3 4 5 6 7 8
Spop (MA) 400 684 580 720 850 1005

Pass requirements:

* The highest average power consumption from ty + 6 ms[vTyansient] is €qual to or below 9Pjas pp for

pse_assigned_class

* The highest instantaneous power from t;+6 ms[®Tyapsient] iS €qual to or below 9Ppe,y pp for pse_assig-

ned_class

Assigned Class 1 2 3 4 5 6 7 8
9Pclass pp W)  3.84 649 13 255 40 51 62 713

Assigned Class 1 2 3 4 5 6 7 8
Ppea_pp (W) 5 8.36 14.4 283 42 53.5 65.1 74.9
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11.62 PD62 Transient TR1 or TR2 applied (source current limit)

This test is for PICS PD62, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.6.

When transient TR1 or TR2 is applied, the PD shall not cause the source to be in current limit for longer
than Ty min.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

11.62.1 Test 1 — TRI1 in 2-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-2 (see Table 7)
* Vsupply Setto 50V
¢ psemodel_max_class is set to 4
* Rpsepairn 18 set in the range of 52 to 6.25 €2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
. Determine the assigned class (pse_assigned_class).

. Switch S,;a to the "I" position and set I¢ypima to [21m.op] + 5 MA per pse_assigned_class.

. Linearly slew Vg1, from 50V to 56 V at a rate of change of 2.25V/ms.

2
3
4. Wait for at least 10 s.
5
6. Mark as ty the moment when 9Vpgr exceeds 55.5V.
7

. Measure I, pegative CONtinuously from t, onward for at least 1 s.

pse_assigned_class 1to3 4 5 6 7 8
ol vop (MA) 400 684 580 720 850 1005

Pass requirements: From ty + 10 ms[>Tyapsienc] until the end of the measurement I, negative 18 1€ss than

Isourcelimit .

11.62.2 Test 2— TRI1 in 4-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
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* Vsupply Setto 50V
¢ psemodel_max_class is set to 6
* Rpsepairn 18 set in the range of 5 (2 to 6.25 €2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
. Determine the assigned class (pse_assigned_class).

. Switch S, to the "I" position and set Iypima to [¥11v.2p] + 5 MA per pse_assigned_class.

. Linearly slew Vgpp1, from 50V to 56 V at a rate of change of 2.25V/ms.

2
3
4. Wait for at least 10 s.
5
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.
7

. Measure I,ir negative CONtinuously from t, onward for at least 1 s.

pse_assigned_class 1to3 4 5 6 7 8
Spop (MA) 400 684 580 720 850 1005

Pass requirements: From ty + 10 ms[9Typsient] until the end of the measurement I, negative is less than

Isourcelimit .

11.62.3 Test 3 — TR2 in 2-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
* Power configuration PD_PCFG2-2 (see Table 7)

LIV setto 52V

upply
¢ psemodel_max_class is set to 4
* Rpsgpairn 18 set in the range of 5 (2 to 6.25 (2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Determine the assigned class (pse_assigned_class).
3. Switch S,jia to the "I" position and set Ioypima to [91 v.op] + 5 mA per pse_assigned_class.
. Wait for at least 10 s.

4
5. Linearly slew Vg1, from 52V to 56 V at a rate of change of 2.25V/ms.
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.

7

. Measure ;i negative CONtinuously from t, onward for at least 1 s.

pse_assigned_class 1to3 4 5 6 7 8
Sl nop (MA) 400 684 580 720 850 1005
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Pass requirements: From t; + 6 ms[®Tyansient] until the end of the measurement I, pegative iS less than

Isourcelimit-

11.62.4 Test4— TR2 in 4-pair mode

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-2 (see Table 7)
* Vsupply S€tto 52V
¢ psemodel_max_class is set to 6
* Rpsepairn 18 set in the range of 52 to 6.25 (2
Test procedure:
1. Apply a classification, inrush, and power on waveform.
. Determine the assigned class (pse_assigned_class).

. Switch S, to the "I" position and set I ypima to [¥11v.2p] + 5 mA per pse_assigned_class.

. Linearly slew Vg1, from 52V to 56 V at a rate of change of 2.25V/ms.

2
3
4. Wait for at least 10 s.
5
6. Mark as ty the moment when 9Vpgg exceeds 55.5V.
7

. Measure ;i pegative CONtinuously from t, onward for at least 1 s.

pse_assigned_class 1to3 4 5 6 7 8
i mop (MA) 400 684 580 720 850 1005

Pass requirements: From t; + 6 ms[®Tansient] until the end of the measurement Ip,ir negative iS less than

Isourcelirnit .

© 2020 Ethernet Alliance Version 1.4 page 269



ethernet alliance Gen2 PoE Certification Program Test Plan

11.63 PD63 Transient TR3 applied

This test is for PICS PD63, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.6.

When transient TR3 is applied, the PD shall meet the operating power limits within 4 ms, referenced from
the beginning of the TR3 transient.

Last modification: Initial version.
History of changes: —
Test applicable to: No test required.

© 2020 Ethernet Alliance Version 1.4 page 270



ethernet alliance Gen2 PoE Certification Program Test Plan

11.64 PD64 Ripple and noise

This test is for PICS PD64, the matching requirementis located in IEEE Std 802.3bt™-2018 subclause 145.3.8.7.

The PD shall meet Vyyise_pp, defined in Table 145-29, the common-mode or differential pair-to-pair noise
at the PD PI generated by the PD circuitry.

Last modification: Version 1.2.

History of changes:
Version 1.1 Added a high pass filter to the measurement circuit in Figure 9 to make the test insensitive
to PD load changes, as well as fixed the PI pin numbering.
Version 1.2  Previous change was incorrect per comment #9 against version 1.0. Implemented different
measurement circuit with high-pass filter in Figure 10. Noise now only measured between
the pairs of Mode A and Mode B.

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
» Power configuration PD_PCFG4-2 (see Table 7)

LIAVA set to 50V for PD Logo Class 1 through 6 and to 52V for PD Logo Class 7 and 8

upply
¢ psemodel_max_class is set to 8

* Rpsepairn 18 setin the range of 02 to 12

¢ Disable the Ethernet capability of the PSE (no AC content injected by the PSE)

¢ QOutput voltage noise of the PSE model is less than 0.01 Vpp for any AC frequency up to 1 MHz

* Connect the measurement circuit shown in Figure 10 to the PI of the PD (in parallel to the connection
to the PSE model). The impedance of the voltage meters must be such that the detection signature of
the PD does not materially change.
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Device Under Test

1 2 3 6 4 5 7 8
475Q 475Q 475Q 475Q 475Q 475Q 475Q 475Q
5.6 nF —— 5.6 nF —=— 5.6 nF —— 5.6 nF ——
(V) (V)
/) /)
Vnoise1 Vnoise2
576 Q § 576 Q § 576 Q § 576 Q §

Figure 10: Pair-to-pair voltage noise measurement circuit

Test procedure:

1. Apply a classification, inrush, and power on waveform.

2. Measure the voltage peak amplitude at V, pise; and Vypiser (See Figure 10) with the measurement set to
a band-limited sampling of 2 kHz over the following frequency bands:

e 0.5kHzto 150kHz
¢ 150kHz to 500 kHz
e 500kHz to 1000 kHz

3. Let Vppn = Vnoisen - 2v2
4. C' Repeat the measurements in step 2 with Vsupply set in the range of 56 V to 57 V.

5. C'Repeat the measurements in steps 2 to 4 with Rpsgpairn set in the range of 52 to 6.25 (2.

Pass requirements: The AC content of all of the measured pair-to-pair and pair-to-ground peak-to-peak
voltages (Vy,,,) must be equal to or below 9V,455¢ pp.

ACband <500Hz 0.5kHz to 150 kHz 150kHz to 500kHz 500kHz to 1000 kHz
Whoise pp (MV)pp 500 200 150 100
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11.65 PD65 Ripple and noise presence

This test is for PICS PD65, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.7.

The PD shall operate correctly in the presence of ripple and noise generated by the PSE that appears at the
PD PI.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.66 PD66 Reflected voltage (single-signature PD)

This test is for PICS PD66, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.8.

For a single-signature PD, when any voltage in the range of 0V to Vpo_pp.op max is applied per any of the
valid 2-pair configurations, defined in Table 145-20, that have only a single pair connected to the positive
potential (see Figure 145-31), the voltage on the Mode not connected to the voltage source, with a 100 k{2
resistor connected across that Mode, shall not exceed V,.q as defined in Table 145-29.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

11.66.1 Test1 —ModeA

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-1 (see Table 7)
* Vgupply is set in the range of 55V to 57V
¢ psemodel_max_class is set to 8
* Rpodep is set to 100 k€2
Test procedure:
1. Apply a classification, inrush, and power on waveform on Mode A.
2. Measure Vpppy 5.
3. Remove power from the PD and wait for at least the inter test wait time (see 4.4).
4. C'Repeat the test using power configuration PD_PCFG2-2.

Pass requirements: The measured values from Vppp; g are less than 2.8 V[V .q].

11.66.2 Test2 — ModeB

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG2-3 (see Table 7)
* Vsupply is set in the range of 55V to 57V
¢ psemodel_max_class is set to 8

* Rpodea 1S set to 100 k2
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Test procedure:
1. Apply a classification, inrush, and power on waveform on Mode B.
2. Measure Vpppy A.
3. Remove power from the PD and wait for at least the inter test wait time (see 4.4).
4. C' Repeat the test using power configuration PD_PCFG2-4.

Pass requirements: The measured values from Vpppy 5 are less than 2.8 V[9V q].
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11.67 PD67 Reflected voltage (dual-signature PD)

This test is for PICS PD67, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.8.

For a dual-signature PD, when any voltage in the range of 0V to Vpy ppop max is applied per any of
the valid 2-pair configurations, defined in Table 145-20, including those with two pairs connected to the
positive potential (see Figure 145-31), the voltage on the Mode with at least one pair not connected to
the voltage source, with a 100 k€2 resistor connected across that Mode, shall not exceed V,.q as defined in
Table 145-29.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.68 PD68 Pair-to-pair current unbalance for single-signature PDs

This test is for PICS PD68, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.9.

Single-signature PDs shall not exceed Iygpatance_pp-2p for longer than Tyt min and 5% duty cycle, ...

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs with PD Logo Class 5 and greater.
Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-1 (see Table 7)

* Vgupply is set in the range of 9Vpgy_psg-op min+310mV and 9Vpq¢ psg.op min+500mV per the assigned
Class (pse_assigned_class)

¢ psemodel_max_class is set to 8
* Rpsgpairn 18 set according to “Test 1” in Table 48
Test procedure:
1. Apply a classification, inrush, and power on waveform.

2. Set Vgypply in the range of 9Vpg¢ psg.op min+310mV and 9Vp¢ psg.op min +500mV per the assigned
Class (pse_assigned_class).

3. Measure all pair currents, Iyair1, Ipair2s Ipairs, and Ipairs continuously, for at least 20 s after power is ap-
plied.

Power down the PD.

Wait for at least the inter-test wait time.

C Repeat steps 1 to 5 for each Test in Table 48.

C' Repeat steps 1 to 6 using power configurations PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4.

® N o~

C Repeat steps 1 to 7 with psemodel_max_class set to 6. This step only applies to PDs with PD Logo
Class 7 or 8.

NOTE—For PD Logo Class 5 and 6, there are 32 configurations in which 4 pair currents are measured, for PD Logo
Class 7 and 8 there are 64 configurations.

Assigned Class 1to6 7to8
9Vport_psg-2p min (V) 50 52

Pass requirements:

The measured currents (Iair1, Ipair2s Ipairss Ipaira) in €ach step 3 are less than 2Iy,palance_pp-2p for the assigned
Class (pse_assigned_class) for at least 950 ms out of any 1 s window of the measurements.

Assigned Class 5 6 7 8
I:‘>IUnbalancefPD-2P (mA) 550 682 784 938
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Table 48: Rpsgpair, values for PD68

Test RPSEpairl (9) RPSEpairz (9] RPSEpairS () RPSEpair4 ()

1 0.15 0.20 0.20 0.15
2 0.15 0.20 0.15 0.20
3 0.20 0.15 0.15 0.20
4 0.20 0.15 0.20 0.15
5 5.00 5.90 5.90 5.00
6 5.00 5.90 5.00 5.90
7 5.90 5.00 5.00 5.90
8 5.90 5.00 5.90 5.00

All resistance values in this Table have a + 1% tolerance.
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11.69 PD69 Pair-to-pair peak current unbalance for single-signature PDs

This test is for PICS PD69, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.9.

...and shall not exceed Iyppalance_peak-2p> @s defined in Table 145-31 on any pair when the PD is connected
per any valid 4-pair configuration, as defined in Table 145-20, to any voltage in the range of Vpy psgop
min + 0.31V t0 Vpy psp.op max through two common mode resistances, Rgoyrce min @1d Rgource max> s
defined in Equation (145-27) and shown in Figure 145-30.

Last modification: Initial version.

History of changes: —

Test applicable to: All single-signature PDs.

Test setup: Connect the PSE model to the PD with the following settings:
¢ Power configuration PD_PCFG4-1 (see Table 7)

* Vsupply is set in the range of 9Vpg_psg-op min+310mV and 9Vpq¢ psg.op min+500mV per the assigned
Class (pse_assigned_class)

¢ psemodel_max_class is set to 8
* Rpsgpairn 18 set according to “Test 1” in Table 48
Test procedure:
1. Apply a classification, inrush, and power on waveform.

2. Set Vgypply in the range of 9Vpg¢ psg.op min+310mV and 9Vpy¢ psg.op min +500mV per the assigned
Class (pse_assigned_class).

3. Measure all pair currents, Iyair1, Ipair2, Ipairs, and Lyairs continuously, for at least 20 s after power is ap-
plied.

Power down the PD.

Wait for at least the inter-test wait time.

C Repeat steps 1 to 5 for each Test in Table 48.

C Repeat steps 1 to 6 using power configurations PD_PCFG4-2, PD_PCFG4-3, and PD_PCFG4-4.

® N 2 g .

C' Repeat steps 1 to 7 with psemodel_max_class set to 6. This step only applies to PDs with PD Logo
Class 7 or 8.

NOTE—For PD Logo Class 5 and 6, there are 32 configurations in which 4 pair currents are measured, for PD Logo
Class 7 and 8 there are 64 configurations.

Assigned Class 1to6 7to8
9Vport_psg-2p min (V) 50 52

Pass requirements: The measured currents (Ipair, Ipair2s Ipairss Ipairs) in €ach step 3 are less than 9lyppalance-2p
for the assigned Class (pse_assigned_class) throughout the entire measurement.

Assigned Class 5 6 7 8
lunbalance_peak-2p (MA) 578 718 848 1003
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11.70 PD70 Pair-to-pair current unbalance for dual-signature PDs

This test is for PICS PD70, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.9.

Dual-signature PDs shall not exceed Ico, pp-op, as defined in Equation (145-28), for longer than Ty min
and 5% duty cycle, as defined in Table 145-16, ...

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.

© 2020 Ethernet Alliance Version 1.4 page 280



ethernet alliance Gen2 PoE Certification Program Test Plan

11.71 PD71 Pair-to-pair peak current unbalance for dual-signature PDs

This test is for PICS PD71, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.8.9.

...and shall not exceed Ipe,x pp-op, as defined in Equation (145-29), on any pair when the PD is connected
per any valid 4-pair configuration, as defined in Table 145-20, to any voltage in the range of Vpy psg op
min + 0.31V to Vpy psgop max through two common mode resistances, Rgoyrce min @1d Rgource max»> a8
defined in Equation (145-27) and shown in Figure 145-30.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.72 PD72 PD thatrequires power from the PI

This test is for PICS PD72, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

A PD that requires power from the PI shall provide a valid Maintain Power Signature (MPS) at the PI.

Last modification: Initial version.
History of changes: —
Test applicable to: All single-signature PDs.

Test applicable to: No test is required.
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11.73 PD73 MPS for single-signature PDs

This test is for PICS PD73, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

For single-signature PDs the MPS shall consist of current draw equal to or above Ipy vps for a minimum
duration of Typs pp followed by an optional MPS dropout for no longer than Typpo_pp-

Last modification: Initial version.

History of changes: —

11.73.1 Test 1 — Long MPS, Class 1 through 4

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
* Viupply St to a voltage in the range of ©Vpg_psg-op MiN t0 9Vpgy_psg-op Min+200mV
¢ Power configuration set to PD_PCFG2-2
* Rpskpairt» Rpsepair2s Rpsepairs, @nd Rpsgpairs are set in the range of 5 €2 to 6.25 €2
¢ psemodel_max_class is set to 4
* Tass1 is set in the range of 10 ms to 75.5ms [T cg_pp min]
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Wait at least 10s.
3. Measure L, negative fOT atleast5s.
Pass requirements:

During any window of 325 ms [2Typs_pp +Tmppo_ppls Ipair_negative €xceeds 10 mA [91po wvps] continuously
for atleast 75ms [%Typs pp]-

11.73.2 Test 2— Short MPS, Class 1 through 4

Test applicable to: All single-signature PDs.
Test setup: Connect the PSE model to the PD with the following settings:
* Vsupply Set to a voltage in the range of ©Vpy_psg.op Min to 9Vpgy_psg.2p min+200mV
* Power configuration set to PD_PCFG3-2
* Rpskpairt» Rpsepair2s Rpsepairs, and Rpsgpairs are set in the range of 5 €2 to 6.25 €
¢ psemodel_max_class is set to 4

* Tclags1 18 set greater than ©Ty ¢ pp max
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Test procedure:

1. Apply a classification, inrush, and power on waveform.

2. Wait at least 10s.

3. Measure L,air negative fOT atleast 5.

4. C' Repeat the test at least once using any of the PD_PCFG4-x power configurations.
Pass requirements:

During any window of 317 ms [9Typs_pp + 9 Tmppo_pp)s Ipair_negative €xceeds 10 mA [9Ipg vmps] continuously
for atleast 7ms [Typs_ppl-

11.73.3 Test 3 — Short MPS, Class 5 through 8

Test applicable to: Single-signature PDs with PD Logo Class 5 or greater.
Test setup: Connect the PSE model to the PD with the following settings:
* Vgupply Set to a voltage in the range of ©Vpgy_psg.op Min to 9Vpgy_psg-op Min+200mV
* Power configuration set to PD_PCFG4-2
* Rpskpairt» Rpsepair2s Rpsepairs, and Rpsgpairs are set in the range of 5 €2 to 6.25 €
¢ psemodel_max_class is set to 8
* Tass1 is set greater than 9Ty g pp max
Test procedure:
1. Apply a classification, inrush, and power on waveform.
2. Wait at least 10s.
3. Measure Lair negative fOT atleast5s.
Pass requirements:

During any window of 317 ms [2Typs_pp + 9 Tmppo_pp)s Ipair_negative €xceeds 16 mA [9Ipgr mps] continuously
for at least 7ms [Typs_ppl-
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11.74 PD74 Iy, mps Value for single-signature PDs assigned Class 1 to 4

This test is for PICS PD74, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

A single-signature PD shall use the Ipy vps value associated with assigned Class 1 to 4 when
pse_assigned_class is 1, 2, 3, or 4, and MirroredPSEAllocatedPowerValue and PDRequestedPower Value
are less or equal to 255

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.75 PD75 Iy, mps Value for single-signature PDs assigned Class 5 to 8

This test is for PICS PD75, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

A single-signature PD shall use the Ipy Mps value associated with assigned Class 5 to 8 when
pse_assigned_class is 5, 6, 7, or 8, or when PDRequestedPower Value is in the range of 256 to 999

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.76 PD76 Ip,. mps Value when using DLL Autoclass

This test is for PICS PD76, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

When PDRequestedPowerValue or PSEAllocatedPowerValue is equal to OxACAC, the PD shall use the
Ipore_mps Value associated with the assigned Class.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.77 PD77 MPS for dual-signature PDs on each pairset independently

This test is for PICS PD77, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

For dual-signature PDs the MPS shall consist of current draw equal to or above Ipy mps-op On each pow-
ered pairset independently for a minimum duration of Typs pp followed by an optional MPS dropout for
no longer than Typpo pp.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.78 PD78 Inputimpedance for PDs connected to Type 1 or Type 2 PSEs

This test is for PICS PD78, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

A PD connected to a Type 1 or Type 2 PSE, shall also present input impedance with resistive and capacitive
components defined in Table 145-33.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.79 PD79 Typs pp and Typpo pp

This test is for PICS PD79, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

A PD shall meet the Tyips pp and Tyippo_pp requirements with any series resistance in the range of Rcpan
max between the PD PI and the source.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.80 PD80 Powered PDs that no longer require power, and identify the PSE as Type 1 or
Type 2

This test is for PICS PD80, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

Powered PDs that no longer require power, and identify the PSE as Type 1 or Type 2, shall remove both
the current draw and impedance components of the MPS.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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11.81 PD81 Powered PDs that no longer require power, and identify the PSE as Type 3 or
Type 4

This test is for PICS PD81, the matching requirement is located in IEEE Std 802.3bt™-2018 subclause 145.3.9.

Powered PDs that no longer require power, and identify the PSE as Type 3 or Type 4, shall remove the
current draw component and may remove the impedance components of the MPS.

Last modification: Initial version.
History of changes: —

Test applicable to: No test is required.
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12 Single-signature PD DLL Test suite

The following tests are based on the requirements in IEEE Std 802.3bt™-2018 Clause 145.5 and Clause 79.
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12.1 PDDILLTestl Sendingan updated LLDPDU

This test checks whether the PD sends out an updated LLDPDU after a change is made to the PSE allocated
power field. This also serves to check if DLL is enabled within 5 minutes of startup.

Last modification: Initial version.

History of changes: —

Test applicable to: Single-signature PDs that indicate DLL capability.

Test setup: Connect the PSE model to the PD with psemodel_max_class set to 3.

Test procedure:

1.

7.
8.

2
3
4.
5
6

Apply a classification, inrush, and power on waveform as described in Section 7.

. Wait until the Ethernet link is established and mark this moment as t;.

. Wait for 5 minutes.

Send a Power via MDI LLDP frame. Label this framel.

. Wait for 10s.

. Send an a Power via MDI LLDP frame with PSE allocated power value set to ‘framel.PSE allocated

power value’ + 1. Label this frame2.
Mark the time as t;.

Receive Power via MDI LLDP frames until t; + 10s. Label the last received frame as frame3.

Pass requirements:

¢ All received Power via MDI frames meet the requirements in Section 8.3.2.

‘frame3.PSE allocated power value’ equals ‘frame2.PSE allocated power value’ sent out in step 6.
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12.2 PDDLLTest2 PD DLL Power Update

This test checks for the PD to send an LLDPDU containing a Power via MDI TLV with an updated value for
the ‘PD requested power value’ field within 10 seconds of receiving an LLDPDU containing a Power via MDI
TL V where the ‘PSE allocated power value’ field is different from the previously communicated value.

Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs that indicate DLL capability.
Test setup:
* Connect the PSE model to the PD
» Ifthe PD Logo Class is 4 or greater, set psemodel_max_class to a value less than the PD Logo Class
e Ifthe PD Logo Class is 3 or smaller, set psemodel_max_class is set to 3
Test procedure:
1. Apply a classification, inrush, and power on waveform as described in Section 7.
. Wait for an Ethernet link to be established.

2

3. Wait for 5 minutes.

4. Send a Power via MDI LLDP frame with initialized power values according to the assigned Class.
5

. Wait for up to 5 minutes until a Power via MDI LLDP frame with initialized power values is received
from the PD. Label this framel.

6. Send a Power via MDI LLDP frame where
¢ PD requested power value equals ‘framel.PD requested power value’
» PSE allocated power value equals ‘framel.PSE allocated power value’
Label this frame2.
7. Receive Power via MDI LLDP frames until either:

¢ aframeisreceived where the PD requested power value field is greater than ‘framel.PD requested
power value’
¢ 30 seconds have passed

Label this frame3.

8. After 2 minutes, if the PD does not send a higher PD requested power value then stop test (pass re-
quirements do not apply), otherwise continue.

9. Send a Power via MDI LLDP frame where
¢ PD requested power value equals ‘frame3.PD requested power value’
¢ PSE allocated power value equals ‘frame3.PD requested power value’
Label as frame4.
10. Receive Power via MDI LLDP frames until either:

¢ a frame is received from the PD where the PSE allocated power value field equals ‘frame4.PSE
allocated power value’
¢ 30 seconds have passed
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Label this frame5. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.2
¢ ‘frame5.PSE allocated power value’ equals ‘frame4.PSE allocated power value’
¢ ‘frame3.PD requested power value’ is in the range for the PD’s Logo Class as listed in Table 49.

* t;<10s

Table 49: PD Requested power value range as function of the PD Logo Class

PD Logo Class = PD Requested Power value range

<39

<65
<130
<255
<400
<510
<620
<999

XN Gk Wiy -~
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12.3 PDDLLTest3 12 Octet Power via MDI TLV

This test checks the PD does not discard 12 octet Power Via MDI TLVs.

Last modification: Initial version.

History of changes: —

Test applicable to: Single-signature PDs that indicate DLL capability.

Test setup: Connect the PSE model to the PD.

Test procedure:

1.

Apply a classification, inrush, and power on waveform as described in 6.1.4 with psemodel_max_class
set to 3.

Wait for an Ethernet link to be established.
Wait for 5 minutes.

Send a Power via MDI LLDP frame with initialized power values corresponding to the assigned Class.
Label this framel.

Receive Power via MDI LLDP frames until either:

¢ a frame with initialized power values is received from the PD. Label this frame2. Mark as t,, the
amount of time between the beginning of this step and the reception of an LLDP frame with the
listed properties.

¢ 5 minutes have passed

Label this frame2. Mark as ty the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

. Send a Power via MDI LLDP frame with the information string length field = 12 octets and the PSE

allocated power value field set in the range of 131 to 255. Label this frame3.
Receive Power via MDI LLDP frames until either:

¢ aframe is received where the PSE allocated power value field equals ‘frame3.PSE allocated power
value’
¢ 30 seconds have passed

Label this frame4. Mark as t; the amount of time between the beginning of this step and the reception
of an LLDP frame with the listed properties.

Pass requirements:

¢ All received Power via MDI frames meet the requirements in Section 8.3.2

e All PD transmitted TLV information string length = 29 octets or 12 octets.

‘frame4.PSE allocated power value’ equals ‘frame3.PSE allocated power value’.

* ty <5min

° t1<103
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12.4 PDDLLTest4 Autoclass

This test verifies the PD’s handling of the DLL Autoclass procedure.
Last modification: Initial version.
History of changes: —
Test applicable to: Single-signature PDs that indicate DLL capability.
Test setup: Connect the PSE model to the PD with the following settings:
¢ psemodel_max_class is set to the PD Logo Class
¢ The PSE Autoclass support bit is set
Test procedure:
1. Apply a classification, inrush, and power on waveform as described in 6.1.4.
2. Wait for an Ethernet link to be established.
3. Wait for 5 minutes.
4

. Send a Power via MDI LLDP frame with initialized power values corresponding to the assigned Class.
The PSE Autoclass support bit is set, and PSE allocated power value and PD requested power value are
set according to the assigned Class and Table 21 and Table 24. Label this framel.

5. Receive Power via MDI LLDP frames until either:

* aframe with initialized power values is received from the PD and the Autoclass request bit is set.
Label this frame2.

¢ 5 minutes have passed. If no such frame arrives, the test is concluded and teh pass requirements
do not apply. have passed

Label this framel. If no such frame arrives, the test is concluded and the pass requirements do not
apply.

6. Wait for 10 seconds.

7. Send a Power via MDI LLDP frame with

¢ PSE Autoclass completed bit set
¢ PSE allocated power value set to 0xXACAC

Label this as frame frame3.
8. Receive Power via MDI LLDP frames until either:

¢ aframe is received from the PD with the Autoclass request bit not set
¢ 2 minutes have passed

Label this as frame4.
9. Send a Power via MDI frame with

¢ PSE Autoclass completed bit not set
¢ PSE allocated power value and PD requested power value set to 0OxACAC

Label this as frame5.
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Pass requirements:
¢ All received Power via MDI frames meet the requirements in Section 8.3.2

e If class_sig auto is 0 (indicating the PD requests Autoclass through Physical Layer classification),
‘frame2.PD requested power value’ equals 0XACAC

¢ ‘frame4.Autoclass request’ bit is not set
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