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1. Introduction

1.1. PSL-3424 Introduction

The PowerSync Programmable Load (PEI24) is designed to enable basic testing and stressing of IEEE 8@2Bat
802.3btPowerover-Ethernet (PoE) Power Sourcing Equipment (PSEhe PS3424 is part of th@ SA-3000 family

of PowerSyn® Analyzers and Programmable Loads produced by Sifos Technologies. As such, sife ReBrand

i PSA S owWilappear feequently throughout this manual as reference to that family of products that all share the
same hossoftware environments.

The PSL3424 platform consists of two model numbers: Pist-3424Aand thePSL-3424L. The PSLE3424L is
configured to emulate and analyze PoE LLDP on all test ports while th&#ZlA does not include that particular
feature. Otherwise, the two model numbers have identical features and will typically be referred to as-8¢28SL
instrument throughout this manual.

The PSL3424 includes 24 test pordapable of drawing power from either two or four wire paiEach PSE3424test
portfunctions as an autonomous entity to emulate PD connections and loading behaviors for the purpose of testing PSE
ports. Within each test pdga collection of resources that are managed externally &Sigsoftware

The PSL3424 is the fist member of the PSB000 family with ability to simultaneously load up to 24P4ir capable
PSE ports, offering the ability to draw up to 2400 watts of power continuously. This capability opens the door to
sophisticated and automated tools to perfoynsst e m power management testing of 802.

A standard feature of each test port is the ability to connect Ethernet (LAN) data to an adjacent test port. Each odd
numbered test port (1, 3, 5¢é 23-TantdMui-Gigpaeketardfficfoant y t o tr an
adjacent even numbered test port (2, 4, 6é24). This co
PoE switches where all PSE ports are powered withamdigured loads and passing traffic throughout theécswi

fabric.

An standardeature of eacPSL-3424L test port is the ability to emulate and test POE LLDP protocol and power
negotiations with LLDRc a p a b | eln tiisc@&néigsiration, test ports can emulate the Layer 2 LLDP negotiation
behaviors of anyanceivableB02.3btor 802.3atPD while analyzing the LLDP behaviors of PSE ports. In the LLDP
configuration, links are configured to 10/100Bdase

The PowerSync Programmable Load is controlled from @Wi@dows or Linux)over a TCP/IP network connection
(10/100BaseT). Multiple instruments of varying configuratiefonging to the PSR&000 familymay be controlled
from a singlehost PC under a common software environmEathPSL-3424test port works in conjunction wittost
software to provide various Powered Device (PD) load emulation functions along with basic PSE measurement
functions.

1.2. Reference Manual Organization

Section?2 of this manual provides an overview of PoE technology and the ap[@itEEE 802.3 standards, including

many of the important behaviors of Power Sourcing Equipm
users will first need to have at least a basic grasp of PoE technology in order to best understand itiescapedbil

usage of the PowerSync Analyzer and related products.

Section3 will introducePSL-3424instrument capabilities and basic hardware resources. Additionally, S2etitn
provide an overview of the PS24246 s sof t war e organi zati on. An understandi
intuitive usage of PSi3424 software applications and development environments.

Section4 will detail the faatures and usage BSA Interactive graphical user interface software for the PowerSync

Analyzer and Programmable Load instruments. PSA Interactive has been designed to allcandeéfiisientaccess

to instrument resources combined with rapid megnstwhi ch t o fAmove aroundweenamong mul t
various instrumentsAutomated PSE testing and LLDP protocol analysis is accessible using PSA Interactive.
Examplesareprovided to demonstrate various tasks that PSA Interactive will support.

Section 5 will describe thePowerShell PSAscripting and automation environment for the PowerSync Analyzer and
Programmable Load instruments. PowerShell PSA is a powerful, interpretive, and fast executing programming

environment. This section will introduce the various commands and commanaésyn t hat form t he AAPI ¢
programming interface) for the PS424.  Users who wish to fully automate certain test sequences or to optimize test
throughput can readily use PowerShell PSA to build test scripts and associated applicationShddda@A is built

upon the widespreaand highly extendibl&cl/Tk scriping languagecommonly used by other Ethernet test platforms.

August 26, 2025 Sifos Technologies Page 7



PSL-3424 Reference Manual

Section6 (Omitted for PSE3424)

Section7 first introduces théulti -Port Live PD Emulation optional feature license for the PS4U24. This feature

allows up to 96 test ports spanning up to 4 instruments to continuously emulate a collection of 802.3at aBbifor 802
PDb6s connected t ePaimandydPadr mwehng RSEtports. NJseosfcan Bpecify PD class and power

load separately fortheRairand4P ai r power ed P D6 s34 sbecifyiLEDP negoatiategl powére P S L
up emulations.

Section 7then introduces theSE Power Management (PM) Analyzer Sugé ThePSEPM Analyzer Suite

performs fully automated system testing?8 E 6 s -Raiir (upto 32W) ports and also witHPair (up to 90W) ports.

As with Multi-Por t Live PD Emul ation, P S E 6-Bair amd 4Pairparte wpd btotalo f any
PSE ports.This powerful testing capability automatically sequences thropgofour tests that evaluate power

administration and stability artreeadditional tests that evaluate power capacipacitynanagementnd

associated stability.

ThePSEPM Analyzer Suiteis purchased as a feature option or an upgrade license for each PSA instrument.

Section8 will overview PSI-3424L PoE LLDP Emulation and Testing Capabilities available from PSgoftware.
ThePSL-3424L offers capability to flexibly emulate powered device (PD) LLDP transmissions and to recover PSE
originated LLDP transmissions for analysis of message contents and message timing. Fully automated protocol
itracingo thsandandized $peedrsheet reporting and protocol parameter analysis. These capabilities are
supported with full comigance to IEEE 802.3 Clauses 3®, and 145s ratified by the IEEE in 20.

Section9 will tie together otler sections of this manual to address certain specialized challenges such as test throughput
optimization, intraport PSE testing, actuating PowerShell PSA fremote programsor TCL shells, and blending
POE tests with existing or new packet transmissgshlibraries and scripts.

1.3. Related Sifos Products

The following Sifos products share certain hardware and software features with #898@®paroduct family.
Reference to these products may be made elsewhere in this manual.

1.3.1. PSA-3000 PowerSync Analyzer

The PSA3000 is the industry standard for comprehensive PoE conformance testing of any 802.3at or 802.3bt PSE. It
offers a variety of feature license options including LLDP Emulation and Analysis;Ra& PSE Conformance Test

Suite for fully automate802.3at PSE specification conformance testing, tRaid PSE Conformance Test Suite for

fully automated 802.3bt PSE specification conformance testing, and theRduitSuite for 802.3at PSE system power
management testing and analysishe PSA3000 mg be flexibly configured from 2 to 24 test ports, each capable of
sequencing Pair and 4Pair PSE conformance tests. The PBI®2 is a compact-Rort fixed configuration of the
PSA-3000 offering the conformance test suite and LLDP licensing features.

1.3.2. PVA-3000 PhyView Analyzer

The PhyView Analyzer (PVA) is designed to perform direct physical layer testing and analysis of 10/100/1000BaseT
LAN ports. The PhyView Analyzer is packaged as tpart test blades that may be installed within a F3BA0
chassisideby-side with PSA3x02 or PSE3x02 test blades. PVA test ports can be controlled using the same script
automation software, PowerShell PSA, as are-B8#2 and PSt3102 test ports. However, the graphical user

interface for the PVA, PVA Interactives a distinct and separate software package from the PSA Interactive graphical
user interface that is used for the R$200 family of products.

When PSA Software is installed to a host computer, any attempts to utilize PVA software commands or ©\An the
Interactive GUI will be rejected unless PVA hardware is found within the connected instrument configuration.

The PVA3000 can combine with the P&424to automatically characterize DC Unbalance Tolerance of PSE ports.
This powerful and unique capéty is described in the Sifos application n@€ Unbalance Tolerance in PSE's
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2. |EEE 802.3 PoE Technology Overview

The 802.3afspecification was originally conceived to create an environment wh@wlvgred DevicedPD6 s ) fr om
numerous different manufturers could be interconnectedRower Sourcing(inter-networking)Equipment (PSE)

including switches, routers, and hubs produced by many different networking equipment manufacturers. Such devices
included IP telephones, wireless access points, afitdldigcurity cameras that could operate with 13 watts or less

power. The interoperability created by 802.3af led to lower cost and higher proliferation among both the sourcing

equi pment and the networked PDO6s.andduldbsinstaledih ovarigtgaf requi r
locations without the need for running an electrical service.

The basic features of IEEE 802.3af (802.3 clause 33, 2004) PoE were:

e 48V DC Supply to PDO6s
e  Guaranteed 13 Watts of Power Consumption per network connéBtidand cabling)
e Power Sourcingofimdm bwth chErsd Spanér poaverwdédlalddas o0fi Mied i ¢

e Safety #fAinterlocksd to prevent powering when no PDo&6s a
PD6s are di s cotmlimielCicerent flow at alledltdge lavels.

e Physical | ayer mechanism for PSE®&s to characterize pow
delivered per port.

2.1. IEEE 802.3at Enhancements

The802.3atspecification (ratified in 2009, 802.3 alse 33) both replaced and expanded upon 802.3af in several key
areas:

e Enabled higher powéfype-2PD6s such as wireless access points, panni
audio appliances requiring continuous power to 25.5 watts at distance$@@Mdrom the PSE.Type-2P SE 6 s
furnish at least 30.0 Watts at the PSE output.

e  Provided full backward compatibility and interoperability to exisfiype-18 02 . 3af compl i ant PSE®s
e Enabled all PSE®&s, i ncl udisnopportrhilO0BsseTadatalinksj ect or s, and al

e  Minimized cost increases for PSE ports and PD equipment so that services requiring more than 13 watts were
economically viable.

e Improved potential power management granularity through a datalink protocol (LLDP) allowin@ Tyg@ SEG6 s t o
more effectively distribute a shared DC power supply.

e Resolved well known issues of specification clarity inherent in the 802.3af specification.

802. 3at def i ne dypallolTypE-5 EADPSE develeped dtrietly to the original IEEE 802.3af

specification was aype-1P S E . PSEds that deli veTypeRPSEéast B3anWabfsth
802.3at specifications were divided according to Typersus Typ® P S E owever, 802.3dt@llowed Tygk

PSE6s to evolve in ways that gained many of the | EEE 802
continue to limit minimum output power to the 15.4 watt range.

2.2. |EEE 802.3bt Enhancements
The802.3btspecification(ratified in 2018 as 802.3 clause 145) is a new and separate specification from IEEE 802.3at.

IEEE 802.3at (and 802.3af before it), restricted the delivery of POE power to just two of the four wire pairs found in a
Category 5 or 6 LAN cable. Howevenjor to the release of the 802.3at standard, cabling standards bodies (EIA/TIA,

ISO) had determined that Cat 5 and 6 LAN cable could safely support up to 600mA of continuous current flow on the

unused wire pairs (or pairsets) in a LAN cable meaningthata | | f our wire pairs were used
could safely draw up to 51 watts instead of 25.5 watts.

Why did 802.3at not take advantage of this option? Goi n
wire pair power source iarder to accommodate older wiring systems that only provided two wire pairs for data.
Further, those PD&6s had to be deTsdatgpaiesdairset®)oatbecept t he pow
10/100BaseT spare pairsp@airset B), and to accept the powi either polarity so that crossover patch cabling or

system wiring did not disturb the delivery of POE power. To retain backward compatibility, 802.3at retained the same
requirement at the PD i nt ervWaeednrlging cchid tb acceptipeverdronoeither i mp | e me
pairset A or pairset B in either positive or negative polarity.

August 26, 2025 Sifos Technologies Page 9



PSL-3424 Reference Manual

This typical design of a PD created significant complications if power were to suddenly appear on all four wire pairs,
that is bothpairset A andpairset B. Fundamentally, there was no way to assure that the DC current would ever split

evenly between the two pairsets as there was nothing in the PoE system that would regulate that behavior.
reason, 4air powering was abandoned during the develaqmt of the 802.3at standard.

For this

Besides the delivery of more power, a second key advantagpaif BRoE is the reduced power lost in cabling. Using

four wire pairs rather than two wire pairs reduces totaiterahd electrical resistance by a factorwf tmeaning the

"R loss is also reduced by at | east a f aepaigpowentbtalt wo .

system power consumption is reduced.

IEEE 802.3bt tackled the whole issue ePdir powering through a combination of nesquirements for 802.3bt

compliant PSE6s, 802.3bt PD6s that draw more than 5.
much power delivery as was available under 802.3at gisgempact to installed cabling plants P SEO&6 shatand PD

support up to 51 watts at the PD are referred fhyps-3 devices.

Further, 802.3bt enabled even higher power servi

ces

2

furnish 90 watts on their o uthapdoaw sore tha® =W ars referfechtdggesdu p p o r t
devices. Implementation of POE systems using #ypgquipment requires certain constraints that must be applied to

cabling plants. These constraints involve the type of LAN cable used (e.g. eleatidation properties) and

limitations on the way cables are bundled when running through ceilings and walls. In North America, installations of

Type-4 systems may require compliance to new electrical codes (NEC) and associated inspections.

The key featuss of the 802.3bt specification are:

e  4-Pair Powering up to 71.3W at the PD and 90W at the PSE. (Actually, the standard allows for systems where
PD6s could, wunder controlled circumstances, draw up

e  Full backward compatibility with 802.3at, andthe f or e, wi th 802. 3af equi pment,
e Full range of PD classifications including 3.8W (class 1), 6.5W (class 2), 13W (class 3), 25.5W (class 4), 40W

(class 5), 51W (class 6), 62W (class 7) and 71.3W (class 8).

e Full range of PSE powering cagbty including 2-Pair powering from 4W up to 30W andP&ir powering from
4W up to 90W.

e Extensions to the PoE datalink (LLDP) protocol

e | mplementation of a very | owmampavered whitldraveng negligiltee 0

power from a PSE. This is a key feature to LED lighting systems that operate from PoE power.

to enab
wher e

e An alternati ve fideunad asricghniatteucrteuor eP Dvhferroenti n essence,

poweredby each pairset.

e An alternative PD power classification scheme,
system PSE without relying on datalink protocols. This also is a feature aimed at LED lighting systems.

e  Support of 2.5GBas®&, 5GBaseT, and 10GBas& data links carrying PoE power.

802.3bt opened the doors to many future applications of PovexiEthernet, most notably lighting systems, large
panel displays, wireless microcells, higher poweeless LAN access points and
controllers, and IOT components. 1\ ‘

LAN PHY

2.3. The Power Connection PSE

Balanced wire pairs in LAN cables carry high speed differential electrical signals
used by 10/100/1000/MBaseT communications links. From their inception, ¥
Ethernet intefaces have been designed to work over distances of up to 100 meters

-
LAN PHY

In order to assure electrical isolation between equipment and also from electrical
disturbances appearing on long cabling runs, Ethernet ports include isolation
transformers on each ipair. This enables the insertion of DC voltage and 1‘ E
current in common mode to each wire pair meaning that both conductors of the wi =
pair experience the exact same DC voltage and share 50% of the DC current. 802.3bt VS
Insertion of voltages and extraction of@nts is performed using the primary coil 4-Pair

center taps of the Ethernet transformers. So long as the center taps are truly

fcenteredodo, the addition of the DC p<PSE v
speed LAN signaling. T

LAN PHY

Figure 2.1depicts a typial PSE interface. A-Pair (e.g. 802.3at) PSE would be
represented by the top half of this figure. #/Rdir PSE would encompass the entire Figure 2.1 PSE Connection
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figure. The diagram includes two voltage sources in {Rai# PSE because

typically, 4P ai r P SE 6 s nttyaamnedt eadhevpltage sberce to each

pairset and also, typically, the fAswitche
negative, or low side.

PD

LAN PHY

Unli ke PSE6s, -PBbbsoadevabhpmckmthéduse go
802. 3af specification, PDb6s needed to
polarity. Figure 2.2demonstrates a typical PD physical interface (Pl) whereby

all four wire pairs are combined through full wave diode bridges to serveébthe P

power load. In 802.3bt terms, this Pl represersiagle signaturePD because

—

rec

LAN PHY

<

(1)

<2 2l lel2] ol e

= the bridge outputs are combined and do not serve separate, independent loads.
= 802.3bt also describeial signatureP D6 s where the diode bridi
3 combined but rather are wired to separate, independent loads much as if the PD
was really two PDb6s, one connected to eac
- generally not
T common. PSS ALTA MDI MDI-X
. e --------
. e — ALT A
R 000
Figure 2.2 PD Connection [——— ALT B MDI MDI-X
4 T ALT B
2.4. Pairset Terminology & Polarity Figure 2.3 PSE Pairsets

A pairset consists of one wire pair that sources current from

the PSE to the PD and one wire pair that returns current from a PD to the PSE. On the PSE side of the link, pairsets are
referred to as Alternative AA{t-A) and Alternative BAIt-B). A 2-Pair 82.3at or 802.3bt PSE will source power on

just one pairset, AIA or Alt-B. A 4-Pair 802.3bt PSE will source power on both pairsetsdfdhd Alt-B.

TheAlt-A pairset refers to the same two wire pairs used to transmit data in 10/100B#se TheAlt-B pairset

refers to the wire pairs not used in 10/100Badmks. 2Pai r PSE6s compliant to 802. 3at a
power on either pairset. In terms of T6%8 wire pairs, AHA consists of wire pairs 2 (orange) and 3 (green) while

Alt-B corsists of wire pairs 1 (blue) and 4 (brown).

On the PD side of the link, pairsets are referred td@de A andMode B. These are each identical to-Altand Alt-
B on the PSE side of the link.

Each pairset provides voltage and current to the Riither a positive polarity or a negative polarity, thus necessitating
the full wave bridges in the PD FgeFigure 2.2). The AltA pairset is said to be in a4DI polarity when the

positive voltage is on wire pair 2 and the negative voltage is on air&pseeFigure 2.3). Conversely, AHA is in

anMDI -X polarity when the positive voltage is on pair 3 and the negative voltage is on pair 2. The same applies for
the Alt-B pairset wherd DI means positive voltage on pair 1 and negative voltagew2pvhileMDI -X means

positive voltage on pair 4 and negative voltage on pair 1.

In practice, manyPai r PSEG&s aAlteA, MDb-Kandigany4e di t oPSEOG s aAlteA,MDb-nf i gur ed
X combined withAlt-B, MDI .

802.3bt require3ype-4PEO6s t o be c-4MDi->XgandAd-B, MBIs Oldet 802.3afmiecs pan PSEOS
were required to power oit-B with MDI only, however, that restriction was lifted under the 802.3at standard when
mi dspan PSE®&s need-&@pair bANpsconpegtionst 1 000Base

2.5. Basic PoE Processes
PoE power is entirely managed by PSEé6s. PSE6s are respo

e Discriminating Powered Devices from other devices that might be damaged if PoE voltages were applied

e Assessing the basic power requirements of a newlpected PD

e  Supporting surge (or inrush) power required to start up a PD

e  Conducting PoE linkayer (LLDP) mutual discovery and power negotiation

e  Supportingspurious peak power demands from a PD

e Reacting to PD6és that are drawing more power than they
e  Supporting surge power demands from a PD when PSE power sources are replacedipypbagi sources

e  Supporting unbalanced load currents between pairsets when powgriagi4r t o singl e signature
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e Limiting maximum possible current in the event of shuintuit in order to protect the PSE power supply and to
limit cable heating or sparking

e Reacting to PD6és that have been disconnected by removi
PSE port.

The following sections will address these Pahdwiors with associated responsibilities of the PSE and the PD.

26. PD Detection Processes: Di scriminating PDE

A PoE enabled PSE port provides a low power signaling mechanism that constantly monitors for an 802.3 Powered
Device (PD) to appeat the end of the LAN cable. If a npowered network device is connected, the PSE port can
function just as would a nelRoE port and link to the networked device. However, if an 802.3 PD is connected, the
PSE port will quickly recognize this and begfire process of powering up the PD.

The primary means of detection is a measurement of PD PI electrical resistance performed by the PSE port. 802.3at

and 802.3bt specify that compliant PDs will present a load resistance betweef2 28.dR6.3kQ that when measured

at the PSE is between 19Xand 26.5 K2 given an input voltage under 10 VDC. They further specify that the method

of resistance measurement shall allow for an unknown voltage drop up to 2.8 volts associated with one or more diode
junctions in series with this load resistance. This impliesthdi ACO r esi stance mMVZAll be determ
measurement performed at 2 (or more) voltage levels and that the minimum detection voltage must be at least 2.8 VDC.

Some of the relevant specifications affecting the detection process are:

Characteristic Minimum | Maximum  Units |
Unterminated (Open Circuit) Detection Voltage 30 VDC
Terminated Detection Voltages given Valid Signatures 2.8 10 VDC
Detection Current Limit (compliance) 5 mA
[AV / Al] Voltage Step 1 7.2 VDC
Maximum Acceptable Load Resistance 26.5 33 KQ
Minimum Acceptable Load Resistance 15 19 KQ
Maximum Acceptable Load Capacitance 0.15 10 uF
Slew Rate of Voltage Step 0.1 V / usec
Detection Duration 500 mSec
Detection Backoff (following unsuccessful detection) 2 Sec
(does notapplytoEnd-Span PSE®&6s)

It should be noted that despite the various requirements
802.3at Detection Probing desc_rl'bed_ for PD De_ztectlor! signaling in the 802.3
o specification, there is considerable room for design

No FD Smens £ 241 variation andhat in practice, detection pulses and
Voc detection measurement schemes do vary significantly
(- across PSE interface technologies. The 802.3 PoE
i standards dootprohibit the use of complementary
‘I | 1 schemes that might improve detection accuracy and
[ speed while &lo reducing risk of possible damage to

) |‘ | Betoction Signature Load (e.g. < 39KQ) non-PoE capable end station equipment.

30

Volts DC

voc \"." | \/ e ‘—\_/f'mw ‘ Figure 2.4demonstrates some of the range of signaling
|‘ \‘ . . \ f‘ = hJ#\_\ characteristics that might be observed from 802.3at and
\ | \Hl \ 802.3bt PSEdS. In truth, the
1] / \Teee | e\ number of detection currembltage steps, use of
Figure 2.4 802.3 PoE Detection voltage versus current sourcing, e_lnql use c_)f\IoV&age
pre-detection scheme is really unlimited with the one

exception that detection must complete in 500msec and that a subsequent decision to apply power must be completed in
400msec or less.

The 802.3bt standard adds a separate phase of PD gtialifiaad characterization referred toaannection check

The sole function of t hi sPaiPPSEtodetamnmesifithe @Dnisiagle signatiseormo al | ow
dual signaturePD, or neither. #ai r PSE6s manage ®irreqglté ysifgomat dual PBd g nait f
is an essential part of the detection process. In developing the 802.3bt standard, participants deliberately decided to

only put a vague description to the connection check process stating that it must furtbisosaime voltage range as
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PD detection and that, like PD detection, it must be
completed within 400 msec of a decision to apply power.,
This essentially allows vendors of integrated PSE WAL
controllers to do their own thing regarding connection T
check.

802.3bt Connection Check

| =

Alt-A Pairset

2.8

Figure 2.5 depicts the basic concept of 802.3bt PD

connection check where during the process, signaling is
applied simultaneously to both pairsets and some form ofo I
measurement is done to determine if the presence of a —
single signature PD is causing an interference of some sor
between the respective pairset signals. zai

Alt-B Pairset

t

[ | I |

Figure 2.5 802.3bt Connection Check

As an example, if both pairsets inject an equal current
source to a single signature PD, the voltage appearing will
be a function of the combined curreats the ~25K2 PD detection resistance. Conversely, if this same source is

applied to a dual signature PD, the voltage appearing on each pairset will be approximately half because each current
source experiences its own ~28Koad. This is the basic cogat of connection check.

2.7. PD Classification 1 802.3at
802.3at specification allows for PDO®&s (lassificationpnacess.c at e t he
From the perspective of a PSE port, PD6és can be classifi
PSE Type Classification Guaranteed Power | Minimum Power Units
at PSE Output at PSE Output
Type-1 Class 0 15.4 ~0.5 Watts
Class 1 4.0 ~05
Class 2 7.0 ~4.0
Class 3 15.4 ~7.0
Type-2 Class 4 30.0 ~15.4

A Type-1 PSE has the option not to classify the PD in which case the PD must be assumed tC€lesgidpower.

Classification is performed by applying a voltage in the band from 15.5V to 20.5V and measuring the fixed DC current

load presented by the PD. Thegnitude of measured current is then translated into a classification as follows:

Classification

Minimum Current | Maximum Current

0 5 mA Class 0 Type-1
8 13 mA Class 1 Type-1
16 21 mA Class 2 Type-1
25 31 mA Class 3 Type-1
35 45 mA Class 4 Type-2

The PSE is free to make decisions regarding current measurements that fall between the above bands. Classification
must be completed in 75 mSec, so typically classificationlvegoa short duration pulse with amplitude between 15.5
and 20.5 Voduvent 0 Acdderigwe@mbunbysaturn(to zero or may hold its value (or anything in
between) following completion of classification.

The 802.3at
specification reqines
that all <co
perform classification
and it adds an expanded
classification
measurement option that
all ows PSES®G
their 82.3at Type

power capability to a
powered device while
reading the power
demand of the powered Figure 2.6 PD Classification under the 802.3at Specification

20.5VDC

15.5VDC 15.5VDC

Two-Event
Classification

One-Event
Classification
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device. ThdiZ2 vent 0 c | seariguref2i6)enaotves @ succéssive classification current measurements
separated by a fimar kd RDemiust bdheaBdRl. 8adf Tdipechargi ng
this mark region and thereby detdut presence of an 802.3at capable PSE. gt classification cannot ever

drop below 2.8V, or the PD will reset and forget that the PSE is-Zypmver capable.

Type2 PSEO6s may e oravantPb classficatiog.l Ehose that use single event method are
required to us MAC layer LLDP protocol to negotiate power with a /p® following initial PD poweup. See
Section2.10below for more information concerning LLDP PD power classification.

2.8. PD Classification 7 802.3bt

The 802.3bt specification significantly extended the modetefi2e nt c¢cl assi fi cation so that P
signal new classification bands that reletgower levels above Tyge(Class 4). As with 802.3at, classification is a
process that follows PD detection and precedes PSE powering of the PD.

802. 3bt introduced nine new PD cl assi fi catpértamtedualf our t ha
signature PDOs. 802. 3bt al-4& oAswith REyvantrclasdific&ion3n.8@2a8bt, the D c | as s
count of classification pulses represents the method by which a PSE authorizes power levels to a PD.

The following tabé describes the 13 possible PD classifications described in the 802.3bt specification.

PD Signature Classification PSE Output Power* = PD Input Power Units

Type

Single Class 1 4.0 3.94 Watts Total on
Class 2 7.0 6.5 2-Pairs or 4-Pairs
Class 3 154 13.0
Class 4 30.0 25.5
Class 5 45.0 40.0 Watts Total on
Class 6 60.0 51.0 4-Pairs
Class 7 75.0 62.0
Class 8 90.0 71.3

Dual Class 1 (D) 4.0 3.94 Watts per Pairset
Class 2 (D) 7.0 6.5
Class 3 (D) 15.4 13.0
Class 4 (D) 30.0 25.5
Class 5 (D) 45.0 35.6

Unlike 802.3at, 802.3bt requires tha

classification currents drawn by the 20.5VDC

newer cl asses of EEESEEEEEEE—_—___ELEEL e PR o
LCE Class Event Event Event

the first two events are completed.
The change in class current then
encodes information regarding the BRER)"/s[o 7
power the PD demands. This SRR B e e e e
differenceea bl es 802 . 3 :
di fferentiate be RISl ey 0
where the classification signature
never changes after the second clas
event and 802.3b Multi-Event Classification
signature always changes. Figure 2. :
diagrams the relationship between
PSE voltage and PD gent draw

. e . Class Cla
during a 4Event classification LCE Class Event Event Event

2.5, 10.5,
18.5, or 28 mA

sequence.

* PSE output power is actually
dependent on PSE output voltage. Q Q
Higher voltage P
same power to the PD with PSE
output power less than shown in the _ wark Mark
table. Table values are based _ Vo e
A . . . Multi-Event Classification

PSEG6s with minim

Figure 2.7 PD Classification under the 802.3bt Specification
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As with PD detection, a single signature PD can be probed on either tAeoARIt-B pairset and will produce the
same classification signature. A dual signature PD must be probed on both pairgend\Alt-B, independently
and may possibly produce different signatures on each pairset.

As stated above, the classification current sequence across three to five classification events, or pulses, encodes the
power demand of the single signature PD and alsodiverpdemand of a single pairset of a dual signature PD.
Conversely, the count of classification events, or pulses, from the PSE encodes the power grant, that is authorized
power level to the 802.3bt PD. While much more complex than the 802.3at ctagsifischeme, the 802.3bt
classification scheme was designed to be fully backward
The following table describes 802.3bt classification signatures. Note that 80B8s0is not included in 802.3bt,

however a Class 0 PD will typically be managed as if it was a Class 3 PD drawing up to 13 watts maximum.

PD Class Events 1 & 2 Events 35 Power Request at Units
the PD
Class 1 10.5mA 10.5 mA 3.84 Watts Total on
Class 2 18.5 mA 18.5 mA 6.5 2-Pairs or 4-Pairs
Class 3 28.0 mA 28.0 mA 13.0
Class 4 40.0 mA 40.0 mA 25.5
Class 5 40.0 mA 2.5mA 40.0 Watts Total on
Class 6 40.0 mA 10.5 mA 51.0 4-Pairs
Class 7 40.0 mA 18.5 mA 62.0
Class 8 40.0 mA 28.0 mA 71.3
Class 1 (Dual) 10.5mA 2.5mA 3.94 Watts per Pairset
Class 2 (Dual) 18.5 mA 2.5mA 6.5
Class 3 (Dual) 28.0 mA 2.5mA 13.0
Class 4 (Dual) 40.0 mA 2.5mA 25.5
Class 5 (Dual) 40.0 mA 28.0 mA 35.6
The following table describes PSE power authorizationsralsd er r ed t o as fiassigned cl asso
PD Signature | Total Events PD Class Authorized Assigned Class
Type (= Class Pulses Power Draw at
before power the PD
up)
Single 1 Class 1 3.84 Watts Total | Class 1
Class 2 6.5 Class 2
Class 3-8 13.0 Class 3
2 All Classes 25.5 Class 4
3 All Classes 25.5
4 Class 5 40.0 Class 5
Class 6 51.0 Class 6
5 Class 7 62.0 Class 7
Class 8 71.3 Class 8
Dual 1 Class 1 (Dual) 3.84 Watts per Class 1 (Dual)
Class 2 (Dual) 6.5 Pairset Class 2 (Dual)
Class 3-5 (Dual) | 13.0 Class 3 (Dual)
2 All Classes 25.5 Class 4 (Dual)
3 All Classes 25.5
4 Class 5 (Dual) 35.6 Class 5 (Dual)
As with the 802.3at specification, classification probing is done with class pulses prdativeen 15.5V and 20.5V
at the PSE output and between 14.5V and 20.5V at the PD sgakigure 2.7). Multiple event classification requires
that each class pulse, or class event, be separated by mark regions where the PSE voltage drops to betidBh 7V an
for a period of at | east 6 msec. The mark voltage prov

number of classification events so the PD is aware of the power authorizassijgred classprior to powetup.

Another unigie feature of 802.3bt is that the first class event must be between 88msec and 105msecshération (

Figure 2.7). This is considerably longer than 802.3at class pulses and much longer than class pulses following the first
event. This elongatedl CE) class pulse signals to an 802.3bt PD that the PSE is 802.3bt compliant and operates
according to 802.3bt PSE rules and requirements. An 802.3at PSE would never exceed 72 msec during a class event.
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Finally, one other feature of 802.3bt classification is reféto asAutoclass Autoclass allows a PD to demonstrate to

a PSE, soon after the application of operating voltage, the maximum level of power draw that PD will ever produce. A
PSE that supports the optional autoclass feature can then measure tha¢yeiveerd use it in the management of total
power budgets across multiple PSE ports. This is especially useful because the measured power draw takes into
account the power loss in the cabling between the PSE and the PD.

An 802.3bt single signature P@romunicates that it will support an autoclass power measurement by altering the
current in the first (elongated) class event after 88msec to a value in the range 1 to 4 mA (e.g. 2.5mA). The PSE that
supports autoclass will implement an LCE (first evetays pulse that exceeds 88msec so that it can capture the load
current change from 40mA to ~2.5mA. The PD that supports autoclass will always draw maximum power in a time
interval between 1.5 seconds and 3.3 seconds following the application of apecéttige.

I n practice, autoclass is |Iimited in application because
condition in this time interval (1.35 to 3.65 seconds) following pewer . Many PDO6s are early in
duringthis time interval. One important target application for autoclass would be LED lighting systems.

2.9. Power-Up

Following detection and classification, the PSE will apply power (voltage and current) to the PD. The DC voltage
while powered at the output of aP$ort is defined for each PSE type as follows.

PSE Type | Minimum Output Voltage = Maximum Output Voltage

1 44 VDC 57 vDC
20r3 50 VDC
4 52 VDC

Figure 2.8 depicts the typical sequence of

events after a PD connects tBRE. This 802.3 Power-Up

diagram pertains to a single pairset,-Alt 57

or Alt-B, but similar action could occur on Vpee [Vpse

both pairsets of a-pair PSE. Vpse (Type23) ¥ (Type-4)
50| (ype-1)

Inrush Load

On the PSE side, there are three timing
criteria of interest. The first parameter,
Tpon, measures time from end of
detectionuntil powerup is completed.

This includes classification time and must
be under 400 mSedpon exists to Classification
minimize the chance that a PSE powers a 5

Volts DC B

(=]

nonPD in the event a valid PD is briefly Detection,
connected, then quickly replaced by the Connection P
nonPD. 10| Check

The poweron rise time is required to be
longer than 1msec. This limitation Tpon
minimizes possible RF emissions when ~ Figure 2.8 802.3 Power-Up
PSE ports activate power to PDOs.

Once the PD is powered, it will typically draw an initial inrush (or charging) curseet{gure 2.9). The PSE is

designed to expect this sudden load and to tolerate it for a period of time referredrioual. During this period and

depending upon the PSE type, the PSE may restrict current output on a pairset to a band between 200mA and 450mA.
= Given a 4pair powe-up, this amounts to between 400mA and

900maA total current, again depending up on the PSE type. Given a

two pair powetup, the band will be 400mA to 450mA.

The PD is obligated to assure that it can complete its surge load in

50msec or less given th@wvest allowed current limiting (e.g.

400mA) by the PSE. Further, the PD is obligated to operate at a

power level less than 13W, or more specifically a T¢geeak power

level less than 14.4W for a period of 30msec following the

completion of inrush, inther words, for a period of 80msec

following powerup (seeFigure 2.9).

PD6s may be i mplemented with their o
Figure 2.9 PD Inrush and Power Delay such that charging periods are extended without overdrawing current

Power-Up
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fromtheP S E . PD6s with | arge surge demands and/ or del ayed ¢
internally limiting current draw during startup.

While the PSE is furnishing operating power to the PD, 802.3 specifications include restrictibaomount of AC

ripple and noise that appears on the DC supply voltage. Hpedr 2e.g. 802.3at) powering context, this would be AC

peakpeak voltage across a pairset (Alor Alt-B) and in a 4pair powering scenario, would be the AC pgaak

voltage appearing across both pairsets. The AC-peak voltage is split into frequency bands with lower limits for

higher frequency bands up to 1MHz. Restricting pga#k DC voltage reduces the possibility that common mode AC

ripple and noise could be casrted into differential noise that might interfere with LAN signaling. It is worth noting

that as a practical matter, P S mBte 0.5nFa vaen do uPtDpdust hcaavpea ciint paunt ¢
capacitance on the order qff5 or higher while powered These levels of capacitance will typically limit the AC peak

peak noise that can develop across the pairsets.

2.10. PoE LLDP Dialog / Power Negotiation

After a PSE powers up a PD, it may utilize a link
layer discoery protocol (LLDP) to better PSE “pr PD
understand the PDoés powfET M a Type3 fsgy p
protocols only exist between two physical link

artners and are not visible anywhere else on a watts”
Eetwork. w “'m a Class 5 pD and need 38.4

All PSEds are allowed blht not gi};}ct WIpdge wodr reducerandie p | Py
PoE LLDP. All Type2, Type3,and Typed O you 38.4 watts”

PD6s are required by 80p.3at and 802. 3bt

support PoE LLDP protocols. nt and will draw

u) acknowledge your 87
LLDP is particularly wus WEGS
with 24 or more ports where power allocations to
each PD are more challenging. Under PoE
LLDP, a PD communicates its ximmum power
demand with a granularity of 0.1 watt. This in Figure 2.10 PoE LLDP Dialog/Negotiation
turn enables the PSE to allocate power more
precisely across many PSE ports. In sectbgand2.8above, it was seen that physical layer clacsaion typically
provides granularity of about 15 watts.

While there are many details to the PoE LLDP protdeigiure 2.10shows in simple form what the essence of such
dialog accomplishes. While historically LLDP protocols are stateless an gensedlygo that link partners just
advertise information about themselves, the PoE rendition of LLDP is a more stateful, handshaking dialog.

As a practical matter, since the advent of 802.3atand-Zype? D6 s, a | arge segment of the i
implementing LLDP support in PDb6bs as a cost saving strategy
that legitimately required LLDP to get full 25.5W power to the PD. 802.3bt mitigates that problem a bit by
recommending al | ti-BverE Glassificabon sauppweep)rgrantirlg their maximum support class

power. However 802.bt does not preclude PSE implementations that require LLDP to obtain maximum power grants.

2.11. PSE Load Regulation and Overload Management

While the PSE is furnishqnpower to the PD, the PSE is responsible for regulating total power delivered to the PD. On
the PSE side, there are three essential parameters governing the ongoing power the PSE is obligated to provide to a PD.

1. Pclass The steadytate continuous owvarage power required by the PD translated to the PSE interface
2. Ppeak The sporadic and transient (< 50msec) peak power required by a PD also translated to the PSE interface
3. llim_min: The maximum current a PSE should tolerate over a short transierhged)nterval

As most PD6s are constant power | oads, the power outoput
power that will be lost in LAN cabling. The power lost in LAN cabling is a function of the distance between PSE and

PD, theresistivity characteristic of the LAN conductors, and the DC current flowing to satisfy the power demand of the

PD. The DC current required is a function of the PSE output vdltaggher voltage means less required current. As

an example, a Class 4 REquiring the maximum allowed 25.5 watts and connected across 100meters of Cat5e cabling

to a PSE will require the PSE to furnish 30 watts IF the PSE output voltage is the minimum of 50 VDC feRa Type

PSE. In this case, there will be 600mA of DC cutiarthe wires. If the Typ@ PSE implemented a 56 VDC output,

then the PSE would need to support just 28.8 watts at its output and the current flowing in the wires would be 514mA.

August 26, 2025 Sifos Technologies Page 17



PSL-3424 Reference Manual

The following table provides requirements for Pclass, Ppeal)iemdnin output requirements at the PSE assuming
the PSE is operating at its minimum allowable (Vpse) output voltage.

PSE Type MaxClass | Voltage | Pclass Ppeak llim_min

1 1 44 VDC 4.0 watts 5.3 watts 400 mA
2 44 VDC 7.0 watts 9.2 watts 400 mA
0,3 44 VDC 15.4 watts 17.6 watts 400 mA

2 4 50 VDC 30.0 watts 34.1 watts 684 mA

3 5 50 VDC 45.0 watts 47.7 watts 580 mA / pairset
6 50 VDC 60.0 watts 63.7 watts 720 mA / pairset
1 Dual Sig. 50 VDC 3.9 watts / pairset 5.1 watts / pairset 400 mA / pairset
2 Dual Sig. 50 VDC 6.6 watts / pairset 8.5 watts / pairset 400 mA / pairset
3 Dual Sig. 50 VDC 13.5 watts / pairset 15.0 watts / pairset | 400 mA / pairset
4 Dual Sig. 50 VDC 30.0 watts / pairset 34.1 watts / pairset | 684 mA / pairset

4 7 52 VDC 75.0 watts 79.8 watts 850 mA / pairset
8 52 VDC 90.0 watts 96.3 watts 1005 mA / pairset
5 Dual Sig. 52 VDC 45.0 watts / pairset 48.1 watts / pairset | 990 mA / pairset

On the PD side, there are two essential power load parameters:

1. Pclasspd: Thesteadystate continuous or average power required by the PD
2. Ppeak pd: The sporadic and transient (< 50msec) peak power required by a PD

These values are:

PD Type PD Class | Pclass_pd | Ppeak_pd Minimum Input Voltage
1 1 3.84 watts 5.0 watts 42.8
2 6.49 watts 8.36 watts 42.0
0,3 13.0 watts 14.4 watts 39.9
2 4 25.5 watts 28.3 watts 42.5
3 5 40.0 watts 42.0 watts 44.3
6 51.0 watts 53.5 watts 42.5
1 Dual Sig. 3.84 watts / pairset 5.0 watts / pairset 42.8
2 Dual Sig. 6.49 watts / pairset 8.36 watts / pairset 42.0
3 Dual Sig. 13.0 watts / pairset 14.4 watts / pairset 39.9
4 Dual Sig. 25.5 watts / pairset 28.3 watts / pairset 42.5
4 7 62.0 watts 65.1 watts 42.9
8 71.3 watts 74.9 watts 41.1
5 Dual Sig. 35.6 watts / pairset 37.4 watts / pairset 41.1

Figure 2.11describes some of these
requirements in a graphical manner that include
time intervals associated with Ppeak and
Ilim_min load transients. A PD that exceeds
Pclass_pdfor longer than 50 msec may have
power removed by a PSE. A PD that exceeds
Ppeak_pdfor any amount of time may also
experience PSE power removal. All of this is
very dependent upon PSE configuration and
cabling lengths. For example, a Typé&SE
operding at 50VDC must allow up to 30W
power output but may choose to allow 34W
power output allowing some headroom for
mar gi nal

Finally, the PoE LLDP protocol may be used to
refine the value oPclass_pdandPpeak_pd
OncePclas _pd i s
granularity using LLDP, the PSE is free to
police the power draw at the PSPc(ass
Ppeak) based on that power negotiation.

August 26, 2025

PD6s

inegoti a

or extr|

Ppeak  (Ipeak)

()

Tcut_min
(50msec)

Sifos Technologies

Tcut_min
(50msec)

Teut_min
(50msec)

f—|
Tlim_min

(10msec)

Ppeak_pd(max)

Figure 2.11 Power Regulation and PD Overloads

Page



PSL-3424 Reference Manual

2.12. Pair to Pair Unbalance with 4-Pair, Single Signature Powering

One of the greatest challenges addressed by the 802.3bt specification was the mattay-papaiurrent unbalance
that will naturally occur when a@air PSE is powering a single signature PD. This is a criticalggrobecause the

vast majority of PD&6és are single sign ure PDOs.
Alt-A + Pair ‘

N\~
Alt-A “Pair _ |
W= N
Alt-B + Pair  memm)
—W\V—
Alt-B =Pair

The dilemma of paito-pair current unbalance
occurs because in prior specifications, there was n
explicit regulation of pairseb-pairset resistances
in the output of the PSE port, the NAcabling, or
the PD input. This is complicated by the fact that | ¢
determinants of pairs¢b-pairset DC resistance
will involve components such as FET switches in
the PSE and PD and diode bridges in the PD.
Additionally, EIA/TIA and ISO specificationof i ) )
LAN cabling systems did not regulate pairt®st Figure 2.11 Pair-to-Pair Current Unbalance
pairset DC resistance.

Figure 2.11depicts this problem where the current required to power the PD does not split evenly between either the
positive or negative rails of the At and AltB pairsets.

Corsiderable work was done in the 802.3bt standard to model what worst cagepaairunbalances might be present

in PSE interfaces, cabling, and PD interfaces. In conjunction with this, the cabling industry published guidelines for
pair-to-pair DC resitance unbalance LAN cabling systems. The 802.3bt standard includes some testing procedures to
assess that PSE and PD interfaces to not exceed the worst case models used by the specification.

The PSE powering-pairsto Class0C| as s 8 P Dt ®leratsappreeigble ieveks df current unbalance
between the two pairsets.

PD Class Maximum Pairset Current | % Maximum 4 -Pair Current

1 78 mA 100% (= 2-pair powering)
2 132 mA 100% (= 2-pair powering)
3 269 mA 100% (= 2-pair powering)
4 548 mA 100% (= 2-pair powering)
5 560 mA 62.1%
6 692 mA 57.7%
7 794 mA 55.1%
8 948 mA 54.8 %

PSE6s must be designed to accept higher pairset current
draw more or less current. Only time wtéll if the modeling done within the standard fully accounts for all of the
realworld contributions to paito-pair current unbalance.

2.13. Power Removal

PSE ports are required to remove DC power very soonaR& becomes disconnected. This is an essential behavior
to protect norPD devices from damage should they be plugged in immediately after a PD was disconnected from the
same PSE port.

802.3 Disconnect Power-Down
Across the 802.3af, 802.3at, and 802.3bt standards,s?
there are two dierent methodsDC MPS andAC Vpse  AAAANITTA | vopen
MPS, by which a PSE detects a disconnected PD. so| ., . =
Generally, a PSE deploys one method or the other
but not both. “

Tmpdo

Q
a

Both methods, described below, require that once a £
PSE detects the disconnection of a PD, power should
be removedwithin a time bandT{mpdo) between 20
300msec (320msec in 802.3bt) and 400msee (

Figure 2.12. This assures that replacing a PD with g,
nonPD very quickly would generally be safe.

mA (DC)

Superposed
% Detection
\, Probing

I loid
28 Toff Voff

PD Disconnect

Once the PSE removes operating voltage, the PSE is
expected to dischge toVoff, or 2.8V, in a period of Figure 2.12 802.3 PoE Disconnect Power-Down
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500msecToff) . Some PSE®&6s may start detection probing as the
signaling on the discharging output. This could interfere withrtfé requirement.

PSEO6s powessriigma tsuirregPdrepaiver have theloptidn to remove power on one pairset immediately
at PD disconnect but must keep the other pairset powered over the durdidpaf (3207 400 msec) to be sure the
PD disconnect is a real event and not a sudden spurious drop in PD load current.

TheDC MPS (DC maintain power signature) method for detecting a PD disconnect was allowedieeall t
specifications (802.3af, 802.3at, and 802.3bt) and

relies on a continuous measurement of DC load mA Tures

current to assess PD disconnects. The DC MPS —
method is the only technique allowed by the more HOLD max
recent802.3btspecification. Under this method,a [~~~ ity il Sttt e
small kand of currenflyo.p) is defined where a PSE
has the option to deem the PD as connected or Turoo
disconnected. Above this band, the PSE must assunyje
the PD is present. Below this band, the PSE must

HOLD_min
assume the PD is disconnected. Thgp current [ ey T
band differshetween 802.3at and 802.3bt but has
been designed so that 802.3at PD6s will interoperate
with 802.3bt PSE6s and vice versa. time

Figure 2.13 DC MPS Minimum Power State
Under 802.3at, the maximulmpg.p current was
10mA meaning that a PD needing to stay powered would draw typically 0.5 watts azcantineiously. For a PD
operating in a fisleepingd state, this was a considerable
quiescent power of 0.5 watt might steal from the power available when the PD was fully operating.

To address tlsi both 802.3at and 802.3bt allow that the DC MPS signature cugggrg, need not be present
continuously. In Figure 2.13, the PD load current is show to exceed the makjptevel for a period oT yps.
BetweenT yps intervals, the PD load currerat drop all the way to OmA for a maximum periodlgpo (min). This
produces a duty cycle dfyps / (Tups + Twppo (Min)). A PD meeting or exceeding this duty cycle must be deemed
connected by a PSE that uses the DC MPS method.

The following table proies values fotyop, Tups, andTyppo from 802.3at and 802.3bt.

PSE Powered | PD | HoLp lhoLp Twps Tmpeoo(mMin)  Typpo(max)
Type Pairs Class (Pairset) (4-Pair)

1and?2 2 All 510 10 mA N/A 60 msec 300 msec 400 msec
3 2 1-4 4t0 9mA N/A 6 msec 320 msec 400 msec
3and 4 4 1-4 2to 5 mA 4t0 9 mA
3and 4 4 5-8 2to 7 mA 4t0 14 mA
3and 4 4 1lduali 2t0 7 mA

5 dual

From this table, it is evident that any PD connected to an 802.3at PD must draw 10mA with a duty cycle of more than

17%inorder to maintain power. H o wBeov Tgpe4) PFERdE dperato st meclt t ed t o
|l ower duty cycles on the order of 2.5% and maintain powe
sl eep modes i ingByBtédns. such as | i gh

The AC MPS method involves the superposition of a low level, relatively low frequency AC resistance probing signal
on the DC power rail. The AC MPS probing signal is sourced through high impedance such that when exposed to a
nominal load reistance of 25 R, the amplitude of the signal is attenuated to well below 500-mVypically it will

be far below 200 mV4p. When the 25 R signature load is removed as a result of PD disconnect, the AC signal
amplitude increases and can be deteotethe PSE outpuséeFigure 2.12. Vopen specifies maximum allowed AC
voltage during this time interval to be 10%\gfse The PSE must then wait for an interval of at least 300 mSec, but
not longer than 400 mSec to remove power.

PDd6s can-2pKOeogerstmad | er resistive |l oad to assure PSE®&6s usi
power ed. This amounts to a continuous power consumption
even just two milliamps will also meet this load reguient (50V / .002A = 25R). The key drawback to AC MPS is

that it requires additional hardware in the PSE and it may increase power rail ripple by a small amount. AC MPS was

not included in th&02.3btspecification because PSE silicon manufacturkescaepted that DC MPS was a more cost

effective solution to PD disconnect detections.
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3. The PowerSync Programmable Load

3.1

System Hardware Overview

Figure 3.1shows a block diagram ofsingle PSE3424test port. Each test poiin the PSE3424is electricallyisolated

from every other test port.

o ARl O e To
Port X E ) LAN Switch Port Y
? = ——  Loop-
= back
) LLDP
ALT-A ALT-B | I_ Layer 2 Subsystem
Voltage Voltage |
Metering Metering Packet Gen. Packet Rx
Contents Contents
Timing Counts
I PSL-3424L only
|
Detection & Class | ALT-A Detection & Class | ALT-B
Detection Signatures 4Pair Single Detection Signatures
14, 20, 24, 33 KQ or None 14, 20, 24, 33 KQor None
Class Signatures Class Signatures
0,1,2,3,4,56,7,8 0,1,2,3,4,5,6,7,8
Dual1,2, 3,4,5 Dual1,2,3,4,5
Autoclass Autoclass
Mark Signature Mark Signature
2mA 2mA
Active Load Metering Active Load Metering
Static DC Load DC Voltage & Current Static DC Load DC Voltage & Current

0 - 975 mA, 1mA resolution
ON @ 39V, OFF @ 10V
Inrush: 0 — 975 mA, 100msec

Transient Loads
Duration: 5.5, 100 msec
Trigger: Inmediate, Event

Average, Max. & Min. Peak
Aperture: 100 msec, 1 sec
Trigger: Inmediate or Event

Power Status
ON or OFF

PSE Type (AT, BT)
Assigned Class

0 - 975 mA, 1mA resolution
ON @ 39V, OFF @ 10V

Inrush: 0 — 975 mA, 100msec

Transient Loads
Duration: 5.5, 100 msec
Trigger: Inmediate, Event

Average, Max. & Min. Peak
Aperture: 100 msec, 1 sec
Trigger: Inmediate or Event

Power Status
ON or OFF

PSE Type (AT, BT)
Assigned Class

Figure 3.1 PSL-3424 Test Port Resources

From a PoE perspective, P8U24 test ports segregate #e-A andAlt-B pairsets so that PoE signatures and loading
are configured independently for each pairset.
is utilized namely the pairseilt-A or Alt-B, that is powered by the PSBVhen powering® a i r
In the $pasm@of 4Pair Single Signature emulation, the test

both pairsets are configured and utilized in tandem.
port activates connections that enable the PSE to detect the single signature PD emulation where a detection signature is
shared between the two pairsets.

Wimwering2P a i r

(e. g.

802.3at)
(e. g.

PSA software hides much of the detail involednanaging test port resources to support poweringRHiR Alt-A

P SE 6Rair AltB P S EMaI, r

PDO6s . Once

4PSEO6s

powering

measurements in a manner appropriate to the configuration.

PSE

S

2.

The PSE input connectdPort X, is connected to a PSE device under test. The DC power and related common mode

detectionand classification signatye tapped off and fed to tidt-A and Alt-B subsystems through full wave bridges
thatrectify voltages in either polarity on both pairsets.

After extraction of PoE, the LAN signaling pairs route fghgsicalswitch that configures in one of three ways

1. Unterminated: LAN signaling is isolated
2. Loop-Back: LAN signaling is coupled between odd numbered ports and even numbered ports

3. LLDP: (PSL-3424L only LAN signaling is coupled to 10/100Ba3eLLDP interface for emulating and testing

LLDP protocols
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The AltA and Alt-B pairsets are each routed ltwgecategorie®f test port resources:

1. Detection& Classification Subsystem
2. Active Load Subsystem
3. Meters Subsystem

The paragraphs that follow will cover eaatthe test porsubsystersin greater detail.

3.1.1. Detection/Classification Subsystem

The Detection & Classification Subsystem implements the PD detection and classification signatures that are utilized by
a PSE in determining if to provide power and what the PD power demand vsk&&éctiod). These resources are
available to each PoE pairset, Altand AltB. The detection signature can be configurethe following ways

1) Not Connected (high impedance)
2) Valid PD (20K or 24KQ)
3) Invalid PD (14K2 or 33KQ)

Generdly, an 802.3 complaint PSE port is required to provide PoE power if the detection signature is present
(connected) and in the range of X9ko 26KQ. A compliant PSE port should always reject (i.e. not power) theX14K
and the 33K detection signatures whéimose are connected.

The test port can be configured t o -Ram{@0284t)powbrogPSE.3n ngl e a
the Dual Signature configuration, each detection signature is distinct and isolated from the opposite paicbessnif

it were a separate PD. In tBangle Signatureconfiguration, a common detection signature is shared by both the Alt

A and Alt-B pairsets so thahe PSE assesses that pairset power draw is combined inside the two full wave bridges.

When utilzing the four detection signatures to assess PSE response to valid and invalid signatteespitiended
that such testing be done either in-Bd@r configurationforai r 802. 3at PSEO6s or in a Dual
fora-Pai r 80 2. Thibwil aBs&r&thas the signatures are accurate acoltsgieband of 25V to 12V.

While detection signatures are assedsed PSEn the band of 2.8V to 10V, classification signatures are assessed in
the voltage band from 14.5V to 20.5%e€ Sectins2.7and?2.8). Each pairset of each test port can be flexibly
configured to emulate 802.3at PD class&sA0and 802.3bt Classed B, 802.3bt Dual Signature Classes 8, and
proprietary 4pair PD (dual) class 4. As explained in Secflpalass emulations involve sequences of one or more
class events often followed by one or more mark ewgh&se voltage drops to the 7V to 10V bar@lass/mark
emulations performed within each pairset are designed-imdiece signaling transition glitch¢hat might occur so

that the test port can accurately and reliably resolve the class event counts provided by the PSE in response to any
particular class signature.

Each test port also offers capability to emulate 802.3bt autoskessSectioR.8) signatures when emulating single
signature 802.3bt PDO6s.

In all test port configurations, including theP4ir Single Signature configuration, class signatures are implemented
autonomously by the Al and Alt-B pairses. This means that detection signatures presented prior to PD
classification automatically Adisappearo while classific

3.1.2. Active Load Subsystem

TheActive Load subsystenincludes a programmable current Iadetlicated to Load Off (0 mA)
each pairset, AIA and AltB. This current load is activated whepairset
voltageexceeds89 VDC from the PSE under test and it shuts off when the
pairset voltage drops belal®vVDC (see Figure 2).

Vport 39V Rising

The active load can be configured to draw between OmA and 975mA on ea Inrush (0-975 mA)

pairset meaning aRair powering PSE could experience a total load current
between OmA and 1950mA. Loads are configured with resolution of 1mA j
pairset.

100msec

Static Load (0-975 mA)
The active load can b@cfigured to present an initial inrush current that is

different from the steady state current. The inrush current will persist for

Vport 10V Falling
100msedollowing powerup. The inrush current can be configured over the

same range as the active load stefate curret. When powering to high Figure 3.2 PSL-3424 Active Load State
loads, i.e. larger tharD@mA per pairset, its generallygood practice to set the Behavior
inrush below the steadyt at e | oad to prevent PSE6s from entering a cu

limiting state at poweunp. Conversely, PSE response to inrush tmagts can be assessed by setting high inrush levels.
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Because the active load is managed on a pairset basis, it is always possible to adjust pairset load levels differently when
PSEG6s ar e-pgrpaweri dhiscapabilty is essential in evalua®&FE pairto-pair unbalance tolerance and
responses when emulating single signature PDO6s.

The active load is also capable of generating sthardtion current bursts that can be used to assess PSE response to
overload conditions. Short duration, 5.5mseertnads bursts may be configured to assess PSE tolerance of Ilim_min
levels of currentgee Sectiof.11). Long duration, 100msec overload bursts may be used to assess PSE response to
Icut/Tcut overload conditions. ransient currents are configured over the same range as-staselgurrents, that is 0

to 975mA per pairset.

WhentestingfL ai r capable PSEG6s, transi-@&andAltBpaedullysynendnizeden t he t w

A transient |l oad can be initiated either | mmaidatedt el y (i
by a system hardware trigger called &wabnt Trigger.

Event triggersgee Figure 3.Boriginate from the PSBB424 Software == DC Meter (port X)

instrument controller and are broadcast to all of the test ports. (Voltage or Current)

The event trigger may be used to synchronize load transients .Er‘r’izgter"”w g

originating from two or more test ports and also to
synchronize meter measurements with the start of a load

transient §ee SectioB.1). Software Load Transient

(port X)
PSL-3424
Controller

DC Meter (port Y)

Software (Voltage or Current)

3.1.3. Meters Subsystem

Each test port offers meteriod DC voltage current and
power As with the active load subsystem, all metering is
done on a pepairset basis.

When a PSE is poweringphirs (both pairsets), current
metering will default to measuringphir total current but Load Transient
may be addressed to present current on each pairset as well. Software (portY)

Voltage measurements are always aligned to pairSetth 4
pair voltage and current measurements are synchronized o
between the twogwered pairsets, that is, they are coinciderftigure 3.3 PSL-3424 Triggering

Both the voltage and current meters can report measurements in one of three forms:

1. Average
2. Maximum Peak
3. Minimum Peak

Current metering is primarily valuable in dealing with cases where the programmexditcamt in the active load

might not agree with the actual current provided to a pairset by the PSE. One reason for this would be a PSE that
removes power meaning the active load shuts off and would measure OmA. Another reason would be a PSE that
entes a current limiting condition during an overload.

DC power metering simply involves producing the product of voltage and current measurements. In producing power
measurements, voltage and current are interleaved in time, that is, they are notsgusltan

The time window, or aperture, over which all DC metering is performed is programmable to either 100 msec or 1
second. Voltage measurements resolv@ 1% DC, current measurements resolveltoA, and power measurements to
0.1 Watt.

As with active bad transientssge Sectiof3.1.2), voltage and current measurements may be triggered immediately by
software commands or may be triggered usindg=tvent Trigger hardware system triggesée Figure 3.8 The event
trigger option allows multiple measurements across different test ports to be synchronized and it also allows meter
measurements to be synchronized with load transients. This is a powerful capability for analyzing certain PSE
responses to sudden load rhes and overload conditions.

One other metering resource is the Power Status indicator. This measurement reports the powering state of a PSE port,
including both pairsets whenphir powered. Following a PSE powagp, the measurement also reportsRISE type

as either O6ATO6 or 6BTO6 and the assigned class provided t
determining how a PSE should be tested while powered.
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3.1.4. Layer 2 (LLDP Emulation) Subsystem
ThelLayer 2 Subsystemis availableto PSL-3424L instruments only.

The Layer 2 Subsysteaoffers the ability for each test port to flexibly emulate LLDP protocol exchanges with a PSE.

Underthe IEEE802.3atstandard many PSE6s only del i ver hsuffideettLDR ower | eve
exchanges have occurred between PSE and IEBE 802.3bt extersthe PoE LLDP protocol to address higher power

|l evel s and dual signature PD6s and, depending upon PSE i
theirrequestegbower draw.

PSA software provides software tools and resources that can be used for flexible and robust PD LLDP emulation and
PSE LLDP analysi¢seeSection2.10).

3.2. System Software Overview PSA 5 Software for PSL-3424
The PSE3424requires externally hoste®SA softwarein PSA Interactive POE LLDP Emulation
order to operate. PSA software is primarily designed for thill Srapnical Jeer & Analysis 57701

Microsoft Windows operating environment. A version is al PSE PM Analyzer
available for Linux based hosts. PSA software consists of =
several distincsubsystems:

Live PD Emulation

PSA Interactive: A graphical user interface designed to FSE ek Tess
promote interactive use of the P8#24instrument.
PowerShell PSA A scripting and application program B o aton

development environment for creating and executing Development Environment
automated test sequences. The PowerShell script develop

environment is built upon the Tcl/Tk scripting language. {0osaeT Titer | Tl [
HH HHHH 8.6 Libraries
File(s

Live PD Emulations. Optional feature to coigure one or
more test ports to behave PSL-3424 Programmable Load iant PDO
any PD Class from 0 to 8 with user specified loading Figure 3.4 PSA Host Software Architecture

including PoE LLDP emulations.

PSE Power Management (PM) Analyzer Suite Third generation automated test suite to evalBateer
Management behaviors and i nt e gRair and4Pdir powdifgpdrts. wi t h any com

PoE LLDP Emulation & Analysis: A set of applications and tools that enable LLDP level communications with an
LLDP-capable PSE and analyze PSE LL&formance to 802.3 and 802.1 protocol rules.

PowerShell PSAincludes a robust set of commands added into Tcl/Tk that create the Application Programming
Interface (API) for the PowerSync Analyzer family of instruments. B&A Interactive and each ofhetest suites
fully utilize the PowerShell API to control and monitor thelPB124 This assures complete uniformity of behaviors
when the instrument is configured from either the PowerShell interface or from PSA Interactive.

3.2.1. PSA Interactive

PSA Interative is a Tcl/Tk based graphical user interface (GUI) constructed on top of the PowerShell PSA API. It
offers robust control of most PowerSync Programmable Load functions. It is intended for users who intermittently or
regularly use the PowerSync Promiraable Load for PD emulatiom¢luding LLDB, PSE measurements, MuRbrt

Live PD Emulation, PSE Power Management Analysis, and LLDP protocol testing.

3.2.2. PowerShell PSA Scripting Environment

PowerShell PSA provides command level access to the PowerSymarRnagple Load. It consists of the full Tcl/Tk
programming shells (Tcl and Wish) combined with numerous extensions specifiB1H3 24

Tcl/ Tk offers two shell programs for interactivedo command
Tcl shell is an interpretive development environment for Tcl command and script execution. In Windows, the Tcl shell

is typically the Windows command shell with the full range of Tcl libraries (command set) packaged in. Many
operating syPODSem (Le .nggx fiBAsho) commands al so execute in

The Wish shell enables Tk extensions useful for graphical user interfaces. As a shell program, Wish is more

AWi ndloiksed in its support of a raodpssteeditmgcapabilites.lltésd cur sor as
Aknowledgeabled of Tcl/ Tk and Power Shell command words a
i mpose certain |imitations in the handling of fAstandard
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For the most art, PowerShell PSA commands and scripts run equivalently in either the Tcl or the Wish Shell, so users
are generally free to use the shell that best suits their needs. When PSA software is installed, certain configuration files
will be placed sothatopei ng ei t her Power Shel |l program will automati ca

Sometest engineers will want to integrate PowerShell API integxisting script environments to support test
automation involving several instruments includingDcontrol interaction. Sectie®.3- 0 of this manual addresses
PowerShell features designed to enable this possibility.

3.2.3. PSE Multi-Port and System Power Management Testing

The PSL3424 offers two optional features aimed at characterizing PSE power management behaviors while emulating

banks of used e f i n e dMultP-Boét kive PD Emulationsge sectiofd) enables emulation afserkd e f i ned PDO6 s
includingClass04 PDO®s c o+{arpavermgiportsandZlass® P D6 s ¢ ofareavermglportso 4

Up to 96 specification compl i ant -Faibgbweringand-Pdreoweroaghnect ed t
portswith ability to draw up to Pclass loads, respond to power demotions, and optionally emulate LLDP negotiations.

The Power Management Analyzer Suied sectio.2) consists of seven automated tests that automatically assess
PSE power administration and power management including integrity and consistency of system behaviors. This is a
oneof-akind capability to gain insight into criticahulti-port PSE behaviors.

3.2.4. PSA Software Configuration Files

PSAsof t ware utilizes two |l ocal configuration files that ¢
a userb6s setup and testing requirements. These files ar
Operating System | Config Directory Location |
Windows XP \Program Files\Sifos\PSA3000\Config\
Windows Vista, 7, 8, or 10 \Users\Public\Sifos\PSA3000\Config\
Linux & Unix $HOME/Sifos/PSA3000/Config/

ThePSA Environmentlocal configuration file is a single file titlgpsa_env.txt This file is found in the subdirectory
\enW (or /env/for Linux) beneath the abowgonfig directory location and it specifies the following parameters:

Parameter Type | Parameter Values |
Default PSA_Address: <current PSA IP address>

PSA_Addresses: {<Tcl List of known PSA IP addresses>}

Default_Test Results _Path: {<Tcl string of default path location for all test result files>}
Excel_Path_Location: {<Tcl string of path to MS Excel>} | N/fo

Emulation_Mode: ON or OFF

1/0_Routing: psa

Default_PSA_Address: The PSA chassis to initially be controlled by the PowerShell and PSA Interactive when those
applications open up. This chassis wild.l be automatical
connection. Te address will be updated in this file whenever Select Chassis is performed via PSA Interactive or when
thepsacommand is executed in PowerStedkuming that the new address is valid and present

PSA Addresses:A ( Tcl ) i st of 0déssesamithé nefv@kA A Tdhliat $s ericlesedairdbdaces and
uses spaces to separate different elements (e.g. IP addresses). This list will evolve as new chassis are connected and
selected by either PSA Interactive or PowerShell.

Default_Test_Results_Path Path to where test results from the sequencer will be stored. This has the default value of
Ac:/ Progr am 3B0i0/eRse/sSuilftoss//<cShAassi s | P Address>0 when PSA so
PSE Attribute es may override this defaultee below).

Excel_Path_Location: Path where Microsoft Excel application is stored. This is formed during installation.

Emulation_Mode: A control that allows software operation in the absence of a PowerSync Analyzer instrument. It is
also referred to as fAiDemo Modeo. This control should b

I/O_Routing: A control that should be normally set to fipsaco.

A second type of configuration file is tlRSE Attributes File for specific PSEs. These files generally (though not
necessarily) reside in ti@onfig directory location described above. They must hidile extensions. There may

be more than one PSHributes file, for example there may be one PSE Attributes File for each type of PSE that a user
plans to test. PSE Attribute Files are used to produce both hardware and software configurations when applied using
[File] [Load Config] in PSA Interactie or thepsa_psecommand in PowerShell PSA.

The PSE Attributes file consists of the following settings:
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Parameter Type | Parameter Values | Status
Default PSE_Class: AT or BT or PROP4 Required
Default PSE_MPS_Type: AC or DC Required
Default_ALT_Setting: (2 PairPSE) | Aor B Required
Default_ALT_Setting: (4 Pair PSE) | 4Pr
Default_POL_Setting:  (2-Pair PSE) | MDI or MDI-X Required
Default_POL_Setting:  (4-Pair PSE) | MDI+MDI or MDI-X+MDI or MDI+MDI-X or MDI-X+MDI-X
PSE_4Pair_Type: NONE or NONE_ac or Type-3 or Type-4 or Type-3ac or Required
Type-4ac
PSE_Min_4Pair_Class: NONE orl1or2or3or4or5 Required
PSE_High_Pwr_Grant: NONE or PHY or LLDP or PHY+LLDP Required
PSE_Test Results_Path: {<TCL string of path location for results files>} Optional
PSE_Conf_Test_Report: PSA-3000 only Optional
PSE_MP_Test_Report: PSA/PSL-3000 only Optional
PSE_Conf_Test_Report:_4p PSA-3000 only Optional
PSE_MP_Test_Report_Np: {<Non-standard 3424 PM Analyzer Report template file>} | Optional

Default_PSE_Class Specifies whether the PSE is designed to comply to 8023atar 802.3bt BT) standards.

802.3at PSEds power 2 pairs whil e 80 PardlogrietayFrie®02.3bt an powe
comd i ant) PSEO®s nd ynddr RSA&.@ and later boftware.aThis attribute must be manually declared

for each PSE when usiguto Discoveror psl_auto_port to determine PSE attributes.

Default_PSE_MPS_Type Specifies whether PSE utilizé€ or DC MPS method to remove power from a
disconnected®D. Thissetting can be altered B®SEattributecontrols in thePSEtab menu oPSA Interactive.
802. 3bt PSEO6s RMPSandngny8 0 2.d3 da to R SEJ $his atsiute DilChe BMuPoSatically
learned and configured uto Discoverin PSA Interactive and by thesl_auto_port command in PowerShell PSA.

Default_ALT_Setting: Specifies how to initialize all test ports/blades within the PSA Instrument forpalrT
selection. A andB settings will disengage anyphir connections and set all test ports uniformly teAdtir Alt-B
respectively.4Pr settingwill engage 4pair connections to active loads for both-Aland Alt-B pairsets This
attribute will beautomatically learned and configured Ayto Discoverin PSA Interactive and by thesl_auto_port
command in PowerShell PSA.

Default_POL_Setting Specifiesvoltage polarity of each powered pairsBtSE6 s wi t h Def aAwiBt _ ALT_Set
must be eitheMDI orMDI-X. PSEG&6s wi t h Def albrisgecifyithe PltADeldrity follovaged by theAlt-
B polarity, for exampleMDI -X+MDI . This setting is not relevant to PS424 test ports that are polarity agnostic

PSE_4Pair_Type Specifies the type of 8Bbt PSE or specifiesONE for 802.3aandfor2-Pai r 802 . 3 bt PSEO®&s
4Pair 802. 3bt PISpé3orTygped. WheretieiPSE_Elabks imspecifiedds the Type3 vs Type

4 attribute will be automatically discovered and configuredbto Discoverin PSA Interactive and by the

psl_auto_port command in PowerShell PSA.

PSE_Min_4Pair_Class This parameter specifies the lowest PD classification wherelyadr ¢apable (802.3bt Type
3orTyped) PSE will power wusing all four pairsNONEPSEOGs that
PSE that always powerspta i r s t o | have the valldéneaning tHe PSE powers Class 1 and above with 4

pairs. A PSE that powersphirs to PD Class 5 and above will have the valu&his parameter will have application

in automated 802.3bt MulRPort testing.

PSE_High_Pwr_Grant Specifes the method used by a PSE to grant the maximum power the PSE is capable of to a
PD that requests that amount of Power. A T¥g&5.4W) PSE cannot grant high power and therefore has the setting
NONE. A Type2 PSE can grant 25.5W from eithee®ent t¢assification PHY setting) or using POE LLDR.[DP

setting). A Type3 or Type4 PSE can grant threaximum available powehrough classification eventBIdY setting)

or through LLDP [[LDP setting). A PSE that grants maximum available power througkifatasion events (PHY)

but also uses PoE LLDP for refined power management may be deeldved LDP . This setting is used to make

critical decisions in various automated test suites.

PSE_Test_Results_PathThis parameter, if provided, will override thefault test reporting path found in the
psa_env.txtenvironment file and guide all tegatato the specified directory path that can be PSE/tyymelel specific.
It may be manually edited in a PSE Local Config File or can be specified in the PSAtivedP&E tab menu

PSE_MP_Test_Report_Np Specifies a nogtandard PS/A8424 Power Management Analyzer Suite template

(spreadsheet) file. An example might be-amaened copy opma_report_3424xIsmthat has modified test limits for a

particular PSE typeNOTE: This setting can only be changed by editing the configuration file direttihe setting is
retained whenever a PSE Attributes File is fisavedo by PS
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3.2.5. Directory and File Organization i Microsoft Windows

When PowerSync Analyzer software is installed to a Microsoft Win&®@; files will be populated to particular
directories as described in the following table.

Directory Path Directory Files

C: \Program Files\Sifos\PSA3000 PowerShell PSA Library (as compiled script containers)
PowerShell Wish and PowerShell Tcl Binary Executables

Note: On 64 Bit Windows, PSA Initialization Script

C:\Program Files will become PowerShell Wish and PowerShell Tcl resource files

C:\Program Files (x86) \documentation\ | Various PSA reference documents

\PSA Interactive\ | PSA Interactive Library (as compiled script containers)

Library sub-directories to support PSA Interactive functions
(plotchart, tkprint1.1).

Sub-directories to support PowerShell binary libraries
(tbcload, etc.)

PSA Interactive Binary Executable
PSA Interactive resource file
\PVA Interactive\ | (Used by PVA-3000 instruments only)

Note: International versions of
Windows may choose a different
namefori Pr ogram Fi |

Windows Vista, 7, 8, 10 or 11 \Config\ PSA (local) Configuration Files including \Config\env
C:\Users\Public\Sifos\PSA3000 environment file sub-directory.

\Results\ PSA Test Report Files
Windows XP Including spreadsheet report templates utilized by the PSA-
C: \Program Files\Sifos\PSA3000 3000 family of instruments. Chassis-specific subdirectories

and user-specified directories under \Results will
automatically be created as needed by PowerSync Analyzer

software.

\Emul\ Files only used when PSAsoft
(also called Emulation Mode).

\Contrib\ Tcl scripts stored in this directory will automatically source

into PowerShell. This directory includes various sample
scripts at installation.

Version nformation concerning individual PowerSync Analyzer software libraries is available from PSA Interactive
under the Help] menu as well as from PowerShell PSA usingpgbe_versioncommand.

3.2.6. Directory and File Organization i Linux and Unix
PSA Softwarenstalls into Linux and Unix in a manner that separates and organizes files into 3 categories:

Category | File Locations

Compiled Software and Libraries /usr/local/Sifos/PSA3000
Configuration and User Data $HOME!/ Sifos/PSA3000
Shell Scripts (Program Launchers) $HOME /bin

This organization allows various users in a shared computing or NFS type of environment to maintain local user
information independent from other users and independent of the actual shared software modules and libraries.

Installation of PSA Software requires that the user have full permissions to add the applicatior/irsidldical/
directory path while the installation takes place. After installation, those permissions may be removed.

The following table provideseadail regarding files and file locations after PSA software installation is completed.

Directory Path | Directory Files
lustr/local/Sifos/PSA3000 PowerShell PSA Application Programs & Script Libraries (as
compiled script containers)
PowerShell Wish and PowerShell Tcl resource files (copies)
IPSA PSA Interactive Library (as compiled script containers)

Interactive/ Library sub-directories to support PSA Interactive functions
(plotchart, tkprint1.1).

Sub-directories to support PowerShell binary libraries
(tbcload, etc.)

PSA Interactive Binary Executable
PSA Interactive resource file (copy)
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Directory Path | Directory Files
$HOME/Sifos/PSA3000 PowerShell Wish and PowerShell Tcl resource files (used by
shell scripts to initialize PSA software)
/Config/ PSE (local) Configuration Files including /Config/env
environment file sub-directory.
/Results/ PSA Test Report Files

Including spreadsheet report templates utilized by the PSA-
3000 family of instruments. Chassis-specific subdirectories
and user-specified directories under \Results will
automatically be created as needed by PowerSync
Analyzer software.

/documentation/ | Various PSA reference documents

JEmul/ Files only used when PSA sof
Modeo (also called Emul atio
/Contrib/ Tcl scripts stored in this directory will automatically source

into PowerShell. This directory includes various sample
scripts at installation.

$HOME/bin Shell scripts to launch:
PowerShell Tcl (PowerShell_Tcl.sh),
PowerShell Wish (PowerShell_Wish.sh)
PSA Interactive PL (PSA_Interactive.sh).
PSA Software Installer and Removal Scripts.

Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive
under theHelp menu as well as from PowerShell PSA usingghe versioncommand.

3.2.7. Tcl/Tk Requirements & Resources

PowerSync Analyzer software was developed utilizing Tcl/Tk version 8.4.5. Generally, there should not be a problem
with using newer versions of Tcl/TRRSA software is distributed with an installer for Tcl/Tk &3lon Microsoft

Windows platforms. If Tcl/Tk is not present on the host PC system or if a version older than 8.4.5 is found, PSA
installation software will install version 820 Tcl. If a newe version (e.g. ActiveState Tcl 8.4.9) is already on the host
system, PSA software will utilize that version, though it should be noted that PowerShell PSA has not been validated
with versions of Tcl more recent than @. (Note: This does not apply tbinux systems where the user is responsible

for preiinstalling a satisfactory version of Tcl/Tk.)

While there are no requirements as to where the user installs Tcl/Tk, it is recommended that the install be done in the
c:\Program Files\Tcl directory on Micosoft 32bit Windows,c:\Program Files (x86)Tcl on Microsoft 64bit

Windows, and irdustr/local/ on Linux systems. Users should be aware that older or specially modified versions of Tcl
present from installations of various LAN analyzer software toadsagplications could interfere with PSA software
behavior. Ideally, older versions of Tcl should be removed if possible.

PowerShellPSAs o f t war e i ncl ud e gclshroaal, tclshic rpsapi.tcluwisioretd and i | e s :
wishrc_psapi.tcl These fes are utilized by PowerShell during initialization and should remain in the directories
where they are initially installed. Sectidh8 andO of this manual provide further informatioagarding PowerShell
API integration into native Tcl shellndthe use of these files to enable remote access to PowerShell.

There are a number of valuable resources to help programmers and test engineers get acquainted with Tcl. First, the

help softwarethat comes with Tcl/Tk is very robust and easy to work with. Also, there are several books available
including APractical Programming in Tecl and Tko by Brent
with correspondence on Tcland Tkpragnmi ng owing to Tcl déds popularity in acad

3.3. Network Latency, Host Software, and Host Firewall Considerations

Certain aspects ¢he PSL3424and its hosbased software (PowerShell PSA, PSA Interactive) rely low datency
network connectionanduninterrupted run -time executionin a host computer. Network connection latency should
never exceed 50 mseagith agoalof 0 to 20 msecdesirable The same applies twst process preemptiordelays.

Statistical assessment aftwork connection latency and rtime execution integrity is readily available using the
psa_latency_testitility. (Seesection5.7 for further information on thesa_latency_testtility.) Typical causes of

excessive connectiodlatency include congested network paths between host and instrument, network paths with

wireless links, use of VLAN connections, and host software (or malware) that seeks exclusive use of computer

resources. Host computers running PSA software sheuetb e conf i gured to run multiple T
they concurrently run resource consuming file and welesg@rocesses alosigle of PSA automated test software.
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The PSA uses a Telnet protocol so any host firewall or router path betweenttberhpster and the PS#iust enable
Telnet protocol (standard TCP port #23). Since the PSA uses a low level binary communication within the Telnet
protocol, users shoultever attempt to configure or control the PSA with a Telnet session.ofilyecomman line
interface to the PSA000instruments PowerShell PSA.

3.4. Technical Specifications

3.4.1. LAN Interface Specifications

Operating Mode | Signal Path Parameter Specification
Isolated No Connection
Connections RJ45
Data Rates and Signaling 10/100/1000/2.5G/5G/10G
Odd P E P Basel
ortto Even Port Latency None Passively Coupled
(e.g. Port 1 to Port 2, Impedance 100 Bal anced
Data Loopback Mode Port 3 to Port 4, P - N 9.
Insertion Loss 01.5dB (0.1 to 100MHz)
Port 5 to Port 6, 37dB (0.1 to 500MH
éPort 23 to - - - ~ (01t 2),
Pair to Pair Isolation 035dB (0.1 to 100MHz)
020dB (0.1 to 500MHz)
Equivalent Length Cat6A Cable ~ 7 Meters (typical) *
Data Rate and Signaling 10/100Basé
. . Protocol 802.1ab, 802.3bc, 802.3at, 802.
LLDP Mode Terminate in Test Port
Impedance 100q, Bal anced
Return Loss 0-16dB, 1MHz to 100MHz

* Does not account for potential impairments introduced with PoOE DC current on long cables such as effects of DC
Unbalance on link partner magnetics.

3.4.2. PoE Port Connections

Operating Mode Dependency Parameter Selections

2-PaiPSE Loading | Any Port-24 ALTA Polarity MDI or MDI
ALTFB Polarity MDI or MDI
4-PailPSE Loading | Any Port-24 Single Signature ALTFA,MDI or MEX{and
Dual Signature ALTFB, MDI or M3
All Any Conductor referenced to Any Maximum Input VVoltage +60 VDC
Other Conductor
Any Conductor refererto&i}45 Maximum Input Voltage +60 VDC
Shield
3.4.3. Detection Specifications
Description | Conditions | Parameter Specification
Valid Signatures 20 K2, 24 K)
2-Pair and-Rair Dual Signature | |nvalid Signatures O 1% Q33K
Vport = Z'SVDGOVDC_ Valid Signature Accuracy(20l 20.6K2 +20a2
Detection Resistance é\;éf/l at4.5Volt Spacing below (Reduce by 60ffor Single S)g
Valid Signature Accuracy@@4| 24.8KQ £20(2
Port AConnectedq (Reduce by IKfor Single S)g
CutOut Voltage 13V + 4%
) ) Pairset Capacitance 0.0mF
Detection Capacitanc Vport = 2.5V0G7VDC
Accuracy +20%
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3.4.4. Classification Specifications

Description | Conditions Parameter Specification
2-Pair Classes 0,1,2,3,0r 4

Classification . 4-Pair Single Signature Class{ 1, 2, 3, 4,5, 6, 7®r

Signatures PSE Voltage Vport 5 22.5 VDC 4-Pair Dual Signature Classeq 1, 2, 3,4, 5
4-Pair Proprietary Classes 4 (each pairset)
Class 0 current 2.5+ 0.4mA
Class 1 current 10.8 £ 0.4mA
Class 2 current 18.5+ 0.4mA
Class 3 current 28 £ 0.7mA

Class Events PSE Voltage Vport 5 22.5 VDC | Class 4 current 40 + 0.8mA
Class Stability Timing O 1 msec
Event 1 Autoclass Current 25+ 1.5mA
Event 1 Autoclass Transition | 81.5 + 5 msec
Time

Mark Event Load PSE Vpltage Vporti=12VDC Resistance pBairset 10K + 2.51Q

Following Class Events

Class Reset Rgget Thre§hold : 4 VDC

Minimum Time Duration <1 msec
3.4.5. Current Load Specifications

Description Conditions

Static Load Current

Parameter Specification
. . Range 0to 975 mA
2-Pair PSE Loading g -
Resolution 1.00 mA
Range 0to 1950 mA
Resolution 2.00 mA

4-Pair PSE Loading

Pairset Configuration

Autonomous, Fully Isolated

Pairset Resolution (A, RALIB)

1.00 mA

Slew Rates > 2.5mAysec
Activation Voltage 39V, Risingport
DeActivation Voltage 10V, Fallingport

2-Pair or 4Pair PSE Loadir

Default Inrush Current at Power

40 mA per Pairset (80rRRAif)

Inrush Duration at Peugr

100mset: 1msec

Inrush Current Range

0 to 975 mA per Pairset

Transient Load Current

Range 0to 975 mA
2-Pair PSIEoading d -
Resolution 1.00 mA
. ) Range 0to 1950 mA
4-Pair PSE Loading -
Resolution 2.00 mA

Trigger Mode

Immediat®rEvent Trigger

2-Pair or 4Pair PSE Loadir

Duration = fSho]| 55msec
Duration = fALon¢{ 100 msec
Duration = fiHol ( Indefinite

1 Event Trigges used to synchronize transient loads across test ports and also with meter measurements

3.4.6.
Description

Voltage Meter

DC Metering Specifications

Conditions Parameter Specification
Voltage Range 0-58/
Measurement Apertures 100 msec, 1 sec

Average, Sample Rate (100 msec aperture)| 390usec

Max. Peak, or Sample Rate (1 sec aperture) 3.9 msec

Min. Peak Resolution 30 mvV

each Pairset Accur acy': 0 2 | + (2% reading + 0.3 V)
Accuracy: 2 VDC +0.75v, 0.3V

Trigger Mode

Immediat®rEvent Triggér

Current Meter

2-Pair or Pairset

Current Range

07 1000 mA

Average, Max. Peak, or
Min. Peak

Resolution

025mA
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Description Conditions Parameter Specification
4-Pair Average, Max. Peal Current Range 07 2000 mA
or Resolution 05mA
Min. Peak
Measurement Apertures 100 msec, 1 sec
Average, Max. Peak, or M_Sample Rate (100 msec aperture)| 390usec
Peak Sample Rate (1 sec aperture) 3.9 msec
2-Pair or 4Pair Accuracy + (1% reading + 2.5 mA)
Trigger Modes Immediat@rEvent Triggér
. Range 01 57W
2-Pair Average -
Resolution 0.1W
Power Meter -
4-Pair Average Range OT 114W
g Resolution 01w
Measurement Apertures 100 msec, 1 sec
Sample Rate (100 msec aperture)| 390usec
Power Meter 2-Pair or #air Average Sample Rate (1 sec aperture) 3.9 msec
Accuracy + (4% reading + 0.2W)
Trigger Mode Immediate

1 Does not include Voltage drop due to cable losses and 0.3q maximum test port input resistance.
2 Event Trigges used to synchronize meter measurements across test ports and also with transient loads

3.4.7. Front Panel PSA-3202 LED Indicators

LED Label Parameter Description
GREENALTA Pairset Powered
Top LED ALTA Power & Activity OFF ALTA Pairset Not Powered

(Blink):Test port command/query activity
GREENALTB Pairset Powered
OFFE ALTB Pairset Not Powered
{(Blink Fast)fest port configured for LLDP
(BlinkSlowy: Test port configured for Loop Back (dasked

Bottom LED ALTFB Power & LAN

3.4.8. Programming and Control

Description ' Specification

Interface Ethernet 10/100BaseT
NOTETheConsolanterface is for IP Address config only.
Host Requirements PC running Microsoft Windows XP, Vista, 7, 8, 10, or Linux PC (Fedora, SUSE, Deb
Control Environment Sifos PowerShell PSA or PSA Interactive PL
Recommended Network Latency:| <50 msec

3.4.9. Physical and Environmental
Dimensions 190W x 5.250H x 120L (3U Rack Mount)
Weight 24.8 Ibs.
Power 100VAQ40VAC, 580Hz, 1.35A Max.

Ambient Operating Temperature | 0AC t o 40AC (O 100W per test port)
Max Fan Air Flow ~300CFM

Storage Temperature -20°C to 85°C

Operating Humidity 5% to 95% RH, Noandensing.

1 Relative to Reach Technology PoE5, maximum FaiNiBegsieter wideband and 18dB quieter above 1KHz
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3.4.10. Certifications

Description North America Europe & International |
Safety CSA Listed EN61012 (Test & Measurement Equipment)

(CSA22.2 No. 61010)

FCC Part 15, Class A | EN55011 (Clasfadiated Emissions)
Emissions EN61326 (Immunity)

VCCI, AS/NZS 3548, 1085

European Commission

Low Voltage Directive (2014/35/EU)

Electromagnetic Compatibility Directive (2014/30/EU)
ROHS 2 Directive (2011/65/EU)

CE Markin@irective (93/68/EEC)

FCC Statement:

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at their own expense.
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4. PSA Interactive

PowerSync Interactiveis the graphical user interface for PowerSync

o Analyzers and Programmable Loads. Itis a Tcl/Tk application that is built

PSA from a number of Tcl/Tk scripts. It fully uses the PowerShell PSA API for
all instrument interactions as well as a number of diheary functions that

’n te are useful to PowerShell PSA scripts.

When PSA Interactive is opened, the user will be prompted to select a PSA
family instrumento which PSA Interactive will initially conne¢seeFigure

Q Sifos 4.1). The default selection

Technologies will be themost recently i?:;l PSA Interactive Connection
connected PSAstrument PSA Chassis Selection

This brief dialog assures that various users on a common network s

sharing multiple PowerSync Analyzers can connect to an instrume Checking.... Add Chassis
without interference to other instrumentstthraght be in use by other
host computers. It also assures #ratselectednstrumento be
utilized is powered up and connected to the local network.PE#e
Chassis Selectiomlialog (sedrigure 4.1) verifies the presence of any
selected or enteredSA address, inventories the selected PSA chass
for available test ports, and allows users to add any new instrumen
that may have beaecentlyconnected to the network.

[~ Demo Mode

Connect

Note: If the Chassis Selection dialdgjls to find a connected and
available P&\ instrument it will ultimately open PSA Interactive in
Demo Mode Important! Demo Modeperations are only partially ~Figure 4.1 PSA Connection Dialog
supported byPSA software

4.1. The PSL-3424 Interactive Port Selection Panel
When PSA Interactive initially opens, two windows appear:

e  The Tab Menu WindowsgeFigure 4.6)
e The PortSelectionPanel ¢eeFigure 4.2

i3/ PowerSync Interactive 5.0 Port Selection

Port Selection

ThePSL-3424PortSelectionpanel is utilized in Pot 1 3 5 7 89 /11 13 15 17 18 21 23 S

. e lefelejele el e e o |0 [P
conjunction with many of the tab dialog menus to select a clelelelelalelelelele |~ (R
test port that will be atfigured or utilized foistimulus/ Pt 2 | 4 6 8 10 12 14 16 18 (20 22 21
measurementsnoa PSE port.When connecting to other T B o o S
instruments in the PSA000 family, this panel will alter to
fit the structure and characteristicstiohtinstrument. Figure 4.2 PSA Interactive Slot-Port Panel

ThePSL-3424 PoriSelectionpanel indicates the instrument type (PSL) and the IP address of the presently connected
test instrument. Th®elect PSAbutton is used to access the PSA Chassis Selection dialog introdégdran4.1

This allows navigation to different PSA/PSL inshents. Th&€losebutton is used to quit PSA Interactive software

and is generally activated at all times.

As described earlier in secti@nl, each tesportcan be &3 PowerSync Interactive 5.0 Port Selection

configured for 2Pair or 4Pair PSE interfacing. When Port Selection

selected test port in a 2Pair configurationthe port "“"j 3 B A I B B B B B L B =
Stateis indicated ag-Pair Alt-A (seeFigure 4.2) or 2- A DAY AR D DA DA DA D DAY DA B M|
Pair Alt-B. See Sectiod.2below for information Pot 2 | 4 6 8 10 1214 16 18 20 22 | 24
regarding tle configuration of a test poBtate. If T L IR T
different test ports are in different states, then this

indicator will update as ports are selected. Figure 4.3 Selected Test Port in 4-Pair Single Config.

F PowerSync lnenactive 50 Pot Slecion When a test port is configured forRair PSE interfacing,
oo oS diection . it will either be in a4-Pair Singlesignature or-Pair Dual
L | 3 5 7 9 |11 |13 |15 17 |19 21 23 |State i 1 i i

e oo A2 B2 B2 2 F | signature configuration. These two states are depicted
clelelelele e |e cle | o [P respectively inFigure 4.3andFigure 4.4.
Poit 2 4 [ 8 10 12 14 16 18 20 22 24

Close | PSL Address: 192.168.221.105 Select PSA

Figure 4.4 Selected Test Port in 4-Pair Dual Config.
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4.2. The PSE Tab Menu

Many of the testing and analysis functions available in PSA Interactive software depend on or benefit from knowing
some basic facts about the PSE to be evaluated. With the introduction of the IEEE 802.3bt standard, PSE ports now
appearinmay Afl avorsodo and the m

e which those ports are evaluated is very
File View Test Help dependent on these factsRBE Attributes.
PSE |Powerlp |Loads | Meters | waveloms | o Test |veEmu | PMase |iiDR This is why thePSEtab menu is the first menu
e — [ to appear when PSA Interactive opens (see
PSE Attributes PSE Type Pais PSE Pairs & Polarity Max Power Grant F|gure 46)
AT Type1 2 Pairs. Polarity  NOME
tobemme | : :: :Wﬁjz . : .w e o : E‘:;p PSE attributes were introduced earlin section
vetreean |l e orronss [N o aro & wor e o Wl o rrecor 3.2.4 The PSE tab menu offers users the
o opportunity to manually describe PSE attributes
_ or alternatively, to automatically discover these
— C-EIREL] prew Min 4 Pa critical attributes. PSE attributes may be saved
prmipee Repat DR & DCMPS £ Class1 and retained, then later rdlea so that users
£ ACHPS | 6 Coss need only keep track of the PSE product (e.g.
et T Clcee 4 model number) that is to be tested.

Important! Two very significant PSE
. . o S attributes, the PSE Type and powered pairs, are
always displayed iblueon the bottom right of
5 waw the tab menu windowSeveral of the tab menus
configure capabilities based upon these
Figure 4.6 PSE Tab Menu attributes of the PSE to be analyzed.

4.2.1. Manually Describing the PSE Attributes

The PSE tab menu offers six categories of attribute description. FirBSEhdypei s used to di fferenti a
are designed to the 802.3at (Il EEE 802.3 clause 33) stand
clause 145) standard. TA& Type-1 PSE is an 802.3at (or 802.3af) PSE designed to furnish up tatt8atthe PD.

The AT Type-2 PSE is an 802.3at PSE designed to furnish up to 25.5 watts at the PIBT Thpe-3 PSE is an

802.3bt PSE designed to operate either with two powered pairs or four powered pairs where it can furnish up to 51

watts at the B. And theBT Type-4 PSE is an 802.3bt PSE powering four pairs and furnishing up to 71.3 watts at the

PD.

Important!  Usersmustproperly declare if the PSE AsT or BT, even if they have no other information about PSE
attributes. AuteDiscovery §eesection4.2.2 can resolve all of the other attributes.

When the PSE Type is AT (Tygkeor Type2), 4-Pair powering is prohibited so the user must declare if the PSE is
powering using thé&LT A or ALT B pairset éeesection2.4). Further, once the pairset is selected, the power polarity
MDI (positive voltage) oMDI -X (negative voltage) for the associated pairset must be specified.

When the PSE Type is BT (Tyf8o0r Type4), the4-Pair attribute can be used to specify-aair powering PSE. The
BT Type-3 selection allows for -pair powering orALT A or ALT B and for4-Pair powering on both pairsets.
WhenBT Type-4 is selected, theA-Pair powering is the only valid option and is automatically selected. \When
Pair is selected, then the polarity foothpairsetsALT A andALT B, must be specified a4DI or MDI -X.

OncePSE Pairs and Polarityselections are made, tAgply Settings button will configure the presently selected test
port in the PSE3424 Port Panel for the specified PB&rs & Polarity attributes. Thé\pply Settings button will

generally be aware of changes relative to present test port configuration and will annuatisiih th redA\pply
Settingsbutton label. Once the settings are applied to the selected test port, the button will return to black lettering.

TheAll Ports selection will cause all test ports to configure identically using the selected PSE attribetethes
Apply Settingsbutton is pressed..

Another important PSE attribute for TyReType3,and Type4 P SE®6s i s the method by which
than Typel power, that is, more than 13 watts to a PD. This is establishedhtathBower Grant menu frame. An
AT Type-1 PSE Type will force this selection MONE because a Typg PSE is restricted to 13 watt PD powering.

AT Type-2 andBT (Type3and Typed) PSEO6Ss must have some method for all owi n¢
when those settions are made, tiM¢ONE option is removed. ThRHY selection indicates that the PSE exclusively

utilizes PD classification to communicate the maximum power the PSE can provide to teeRBdtion.7 and

2.8). TheLLDP selection indicates that the PSE uses exclusively LLDP to grant the maximum power the PSE is
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capable of to a PDsée sectio.10 . Some PSEO®s delpowerio arRB throughuRD classifcationa b
but then use LLDP later to refine the PD power allocation to 0.1 watt granularity. This type of PSE would be declared
asPHY+LLDP .

TheMPS Method describes the means by which a PSE recognizes that a PD has been discob2ti&ts

indicates that the PSE uses the DC MPS method described in both the 802.3at and 802.3bt specificAtiold&nd
indicates that the PSE uses & MPSmethod descrilzkin the 802.3at specificatiosde sectio2.13. When the

PSE Type i8T Type-3 or BT Type-4, DC MPS s automatically selected as it is the only method allowed to 802.3bt
PSEds.

TheMin 4-Pair Classis only applicabletog ai r powering PSE®&6s and therefore the
the PSE has been described as powekiRgir. This attribute then states the minimum PD class that will receRair4

powering from the PSE. ManyPla i r s Al &né&r all PD classes withBair powering while many other 802.3bt

PSE6s may only poweParpweass 5 and up with 4

The final PSEspecific attribute that can be provided iBeporting Directory that can be unique to the PSE product
that is b be tested. The standard or default reporting directory for all test reports is described in3&cfand

3.2.6 Users can then extend this so that reports are automatically routed to a specificrdyectp at h f or speci f

4.2.2. Auto-Discovery of PSE Attributes

When working with a PSI3424, PSA Interactive
can automatically discover all relevant PSE
attributes and then automatically configure all test
portsaccordingly. These attributes incluUB&E
Type (AT Type-1, AT Type2, BT Type3, or BT

3/ PowerSync Interactive 5

File View Test Help

| \ Y
PSE | PowerUp | Loads Meters Waveforms | Cor
PSA Interactive 5.3

PSE Attiibutes

PSE Type Pais
1 € AT Typet 2

C AT Type2 2

& BT Type3 2014

PSE Pairs & Polarity
Pas  Polaty
@ 4Pair

C ALTA € MDI @ MDEX

i e |LveEma |PMASue |LOP |

Max Power Grant
€ NOME
& PHY
€ uop

Type-4), Powered Pairs(ALT A, ALT B, or 4- e e e
Pair),Max Power Grant (NONE, PHY, or LLDP), T —

MPS Method

MPS Method (DC or AC), andMin . 4-Pair Class
(Class 1Class 5, usuallZlass lor Class 5.

Min 4-Pair
Class

Curient PSE:
Aubal 360_4p

& DCMPS
 ACMPS

@ Class1
© Class5
© Class 4

Reporting Directory

- \Results!, fnubal 360_4p

Important! LLDP gr anti ng PSEO®OSs
discerned by the PSB424L. The PSi3424A
autodiscover will not fully resolvéMax Power
Grant unless the PSE is a PHY granting PSE.

:#' Auto Discover Dialog

E V5304

PSE Auto-Discover

Be sure PSE is connected to Port 1.
The pOlarity COnﬂguratiOn of the pOWered pairSy Auto-Discover may take over 60 seconds to complete.
MDI vsMDI -X, is not determined by the P&424

autodiscovery process nor is this PSE attribute

Status:

relevant to PS13424 test ports because those portg

are polarity neutralsgeFigure 3.1).

i3 Auto Discover Dialog

PSE Auto-Discover

2 [ﬁ
eminate ‘ Start

Be sure PSE is connected to Port 1. PSE Att’"ibutes
To begin the autaliscovery process, the user Auto Discover may take over B0 seconds to complele Discovered
simply presses th&uto Discover button to open Status: —

the AUIO DISCOVGI’ DIa|Og menL‘BQeFlgure 47) PSE: 4-Pair 802.3BT Type-4 Pwi_Grant: PHY Min_dpr_Cl 1 MPS: DC

Pressing the Start button then initiates the discove
on the currently selected test port in the F33R4
Port Selection panel.

Retm | Teminate | st |

Figure 4.7 PSE Attributes Auto-Discovery

The autediscovery process takes betweenl5 secondsandc6®@sed s t o resol ve PSE
generally require more time. When completed, the PSE attributes will be shown in the StaseeBigxie 4.7) and
all of the slots and test ports in the PSA instrument will be configured accordimgpowered pairset(s)-{fair Alt-A,
2-Pair Alt-B, or 4Pair). Pressing thEerminate button will abort an autdiscovery immediately.

Pressing th&®eturn button closes the Auto Discover Dialog anehtivates the PSE tab menu window. The PSE
Typeand Powered Pairs displayed in the lower right corner of the main PSA Interactive wisdeiig(res 4.6and
4.8) will update automatically to the discovered PSE attributes.
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4.2.3. Saving and Loading PSE Attributes

PSE Attributes, once entered and/or
discovered, can be stored for retrieval at any

File View Test Help

ot romotp ltoos  Inmen  |woctoms |cot ren Tinerms | ronsae Juioe later time. The PSE Attributes file contains
‘ PSA Inessciive 53 ‘ the information described in secti8r2.4
PSE Attributes PSE Type Pass PSE Pairs & Polarity Max Powes Grant
C AT Typel 2 Pairs Polasity € NONE
Lot covmer | ou o rw TheSave PSE Attrbutton &eeFigure 4.8)
wrscsa] | & ormome s | & srs & von o von [l ¢ porasoe opensa file navigation dialog offering ability
I At Costin to specify the location and name of the PSE
p— e e e || Attributes file. The directory location should
N v oo [l 5ot generally not be altered and will default to the
€ oot location described in sectioBs2.5and3.2.6

\Resut\[m8T P58

The file name should be unique to the PSE
such as the PSE model number.

PSE: Typed, 4Pse

ThelLoad PSE Attr button 6eeFigure 4.8)

will then allow a user to navigate to and select
the PSE Attribute file pertaining to the PSE to
be tested.

Important!  When the PSE Attribute file is
loaded, thd>SEtab menu is updated to the
‘ PSE attributes and all of the test ports in the
- ( | presently connected instrument are
B — | automatically updated to the powered pairs
—= - = configuration that go with the selected PSE.

Figure 4.8 Saving and Loading PSE Attributes

4.3. The Power-Up Tab Menu

The PoweiUp tab menudeeFigure 4.9 provides the ability to rapidly define a PD that will be emulated, then to
connect that PD to the presently selected test port. There are generally four key characteristics involved in emulating
any PD:

1. PD Type
2. PD Classification
3. Power Load (after powarp)
4. LLDP Usage and Power Request e F"?“‘“”
> PSE PowsiUp | Loads |Metess | Waveloms | Cort Test | LiveEmal | PMASute | LLDP
4.3.1. Selecting the PD Type and Class : PSA Interactive 5.3
The tab menu SUppOI’tS fOUI’ PD Typé-slpe_llzls PD Type PD Class Powered Load @ PSE Power-Up Waveform

~ © Type1/273 © Class§ & Walls & Mo Trace (o Tia
woul d appl thatdarobe successflRYDPDSEreq ;i @ cuss _— T3 e ) 2500 Trace
and operated from af2air PSE, that is, from a Tygeor C TypediDud € Oass? 573 € Cinent £ 4500 Tioos
Type-2 PSE, or from a Typ8 2-pair PSE. A Typ€l/2/3 © Clss4Dud € OB L I PerFaiset 1 B5ec. Tiacs
PSE would therefore need to be on€tidss Q Class 1 [ Adoclass € nia Adust Load I~ Event Court

Class 2 Class 3 or Class 4because the maximum pomwe
a PD can draw from aair PSE is 25.5 wattssée

SigType: Sigle FPDWalls 51 | | MPSLoads MaxUrbal | | Allow60seconds

Min. Hold Unbal & onnect isconmect
section2.7). Figure 4.10shows thé®D Classoptions 5;.,,, Pl:. Stotus POWERED : -
presented wheflype-1/2/3is the selected PD type. LLDP Request T~ LLDP Redé pesed Class 8

MaxDup | _Unbas |

‘walts

Type-3/4 Singlerefers to802.3btP D6 s t ha-t =]

pair powering, that is, they draw more than 25.5 watts,

and they present a single signatigeg(sectio2.3) to the ewRa | Pwne | Lan: PSE: Type, 4Pai
£v5 V5304

PSE during detectio As seen ifrigure 4.9, there are
four possible PD classification€lass § Class 6 Class

7, andClass 8 These were described earlier in section _ .
28 Figure 4.9 The Power-Up Tab Menu: Class 6 PD Emulation
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37 PowerSync Interactive 5

File View Test Help

PSE PowerUp | Losds | Meters | Conl. Test | LiveEmul | MPoitTest | LLDP

PSA Interactive 5.3
PD Class Powered Load @ PSE Power-Up Waveform
€ Cass0 & watts
" Olass 1 C ma

245

245

e T e

o

lass 2
C Olass3 e
@ Classd Adjust Load
SigType:  2Psc FDWatisi255 | | MPSLoads Max Unbal | | AlowB0seconds
Min Hold bal A Connect PD Disconnect PD
Status Powes Stalus: POWERED
LLDP Request ¥ LLDP Regd fesied Cless & epTeD

MaxRequest | [ 226/waits

= I R Lan: Q] PSE: Type2. 2Paic
5 v5.3.00

Figure 4.10 2-Pair Power-Up of Class 4 PSE

The final PD Type i€lass 4 Dual(seeFigure 4.12).
Thisrepresentsap®02 . 3 bt (or fpro
requires 4pair powering because it draws more than
25.5 watts. The PD emulation consists of a dual
signature PD but unlike
does not alter its class signature betwisensecond and
third event of classification as all 802.3bt dual signaturg
PD6s must do. I nstead,
signature regardless of how many classification events
are present. Hence, as seeFigure 4.12 the only PD
Class choice i€lass 4

Type-3/4 Dualrefers to802.3btP D6 s t h a-pairr equi r e
powering because they need to power each pairset
individually much as if they a
While the 802.3bt standard supports many possible

combinations of Dual Signature classifications per pairset,

the Paver-Up tab menu offers five possible emulated

PD6s where the cl assitAfandcat i on
Alt-B, are identicalgeeFigure 4.11). The available PD
classifications ar€lass 1D(PD Class 1 on both pairsets),

Class 2D(PD Class 2 on both pairset§)lass I (PD

Class 3 on both pairset§}lass4D (PD Class 4 on both

pairsets), an€lass5D (PD Class 5 on both pairsets).

These are all further explained in sectib8 PD

emulations involving disimilar classifications per pairset

can be accomplished in PowerShell PSA using the

power_bt command gee sectio.11).

3" PowerSync Interactive 5
File View Test Help
PSE PowerUp | Loads Meters Wayeloms | Cof Test | LiveEnul | PMASuite | LLDP

PSA Interactive

PD Type PD Clazs Powered Load @ PSE Power-Up Wavelorm
€ Twel23 € CassiD G watis @ HoTiace 4 Dual
€ Type3/4 Single ¢ Class 2D (™Y = £ Volage
@ Type-3/4Dual  C Class 3D 476 € Curent
€ Class 4 Dual & Class 4D _LI ™ Pe: Pairset
[ hsocs  © Con® el s 4
SigType: Dus FOWalts: 51 | | MPSLosds Max Unbal I Abow B0 seconds

Min Hod | Unbal 4 Connect FD Discornec tFD

Staluss|Power Status: POWERED

LLDP Request I~ LLDP Reqd ﬂ;::g:: ottt

Max Drop | Lirbal &

Watts/
Max Request Proat

Pwh A [ Pwh B: [ LAN: PSE: Type-4, 4-Pat
£v5 VE204

PSE PowerUp | Loads Meters w ol Te | LveEmud | PMASute | LLDP
PSA Interactive 5.3
D Type PD Class Powarod Load @ PSE Power-Up Waveform
Ciperzn € & wats & NoTuace c
22
€ Typed/aSige C L™ e e
C TypedaDul € 422 c .
HE
€ Cassdbud  C r c
r € Ot Adust Losd r
™ Alow 80 seconds

SoType  Dul POWatts 51 | MPSLosds Max Urbal

Figure 4.11 Power-Up 802.3bt Dual (Class 4) Signature PD

Mot | DicerosstF In general, the availabRD Types(and associated PD Classes)
0P Reuest crredCins are always governed by PSE attributes established usifpthe
|| ] 2 ] tab menu. Given a Typk or Type2 PSE, the only PD Type
avdlable will be Type 1/2/3 Given a Type or Type4 PSE,
8 WA PRS U | PSE Ted dra the other PD Type§ype-3/4 Single Type-3/4 Dual, andClass
‘VBS - 4 Dual will be available.

Figure 4.12 Power-Up of Pre-Standard 4-Pair PD

4.3.2. Connecting and Disconnecting the Emulated PD

In the PowetUp tab menu, emulated PD connections are achieved by pressiagrthect PDbutton. If and when the

PSE powers the emulated PD, the tab menu window indidaWwi A andPWR B will turn on (greer) depending on

the pairsets powered, AR andAlt-B respectively feeFigures 4.10and4.11). The Status window will then indicate

the powering status, namely AP OWaRERMmulatons, thaDEpes/d (unpowe
Single Type-3/4 Dual, andClass 4 Dua) the powering statusould also indicate-p ai r poweri ng with AP

APWRD BO.

When the PSE applies power to the emulated PCstiteiswill also describe the assigned class to the PD at paper
(see Sectio2.8). The assigned class indicates what power level the PSE can furnish to the emulated PD.

The PSL3424 does not suppdPower Up Waveformsso those controls are always disabled. Etent Count
control is abo disabled because the P$424 directly reports the assigned class withry powetup status

Pressing th®isconnect PDbutton then emulates a PD disconnect that should cause the PSE to remove power. With
that, the tab menu window indicatd?8VR A and PWR B should turn off.

August 26, 2025 Sifos Te

chnologies Page 37

ct

(O

r
Wi



PSL-3424 Reference Manual

4.3.3. Emulated LLDP Power-Ups and Negotiations (PSL-3424L only)

The PoweiUp tab menu supports emulated LLDP powps for both 802.3at {@air) and 802.3bt¢p ai r ) PDO6 s .
featule requires that the PS2000 instrument be licensed foltDP Emulation and Analysis Feature. Figure 4.13
describes an emulated Class 4 LLDP pewemwith a Type2 PSE that uses PoE LLDP to grant power levels above 13
watts to the PD. In this example, the PSE is T3p2Pair and the PD is described aSlass 4PD that will request a
refined power draw afip to 22.6 watts. TheL DP Re qb6d
check button is used to control the PD emulation so that tHE&
PD will not draw more than Typg power (13 watts) until

PSE Power Lip ‘|‘ it Melers ‘\ Waved

the LLDP negotiation is completed. The requested powe

o | ot Test | LiveEma | PMA Suite | LLDP

tive 5.3

|eve| is then entered with granulanty Of 0.4t PD Type PD Class Powered Load @ PSE Power-Up Waveform
& Twel2/3  © Cless0 & watts @ NoTisce

€ Type3/dSingle € Class1 C ma - 2 € Vohage

T a0

TheMax Requestbutton will automatically enter the st € D2 S
maximum power request allowed given the pre§éht - F_]a Tt Aduntosd |
Classselection. For example, @lass 4is selected, the N

v ig Type:  2-Far PD Watts 255 MPS Loads  Maxk. Unbal
Max Requestbutton would insert a power request of 25.5 3 || it | _urests |
watts. LLDP Requeft [ LLDP Reqd esned Class. 4 e pren

Max. Dioj Unbal B
Max Request || [ 226watts =

When emulating 803.at PD6s pow2r P&E
the 802.3at PoE protocol will be utilized. When emulating
802.3btsingl®rduals i gnat ure PDgas t h
powering, the 802.3bt extended PoE LLDP protocol will
automatically be deployed. The emulated PDfsilin an  Figure 4.13 LLDP Power-Up of Emulated Class 4 PD

initial power request based on the assigned PD class at

powerup, and will then, depending on PSE capabilities communicated via LLDP, transmit the requested power level to
seek authorization from the PSE to draw that power. See se2tldrendO for further information regarding PoE

LLDP.

N TR
% ¥5.3.00

4.3.4. Power-Up Tab General Features and Conditional Restrictions

Before describing other features of thewer-Up tab menu, it is useful to review the conditional featwfethis menu
and the associated dependencies.

Feature Instrument Type Selected PD Type

802.3at LLDP Power-Ups | PSL-3424L Type-1/2/3

802.3bt LLDP Power-Ups | PSL-3424L Type-3/4 Single
Type-3/4 Dual

Autoclass Emulation PSL-3424A, PSL-3424L Type-3/4 Single

Max Unbalance PSL-3424A, PSL-3424L Type-3/4 Single

Emulations

Allow 60 second wait for | PSL-3424A, PSL-3424L Any

power-up

802.3atand802.3btLLDP PowerUps were discussed above in secdo®3 These are available for 802.33p€ 1
and Type2 PD emulations and also, given PE02 hardware, for 802.3bt singlad duabkignature PD emulations.

Autoclassis another feature available giv&gpe-3/4 SinglePD emulated poweups €ee sectio2.8). Within the
802.3bt standard, PSEds and single signature PDO0s may
occur during the poweup process:

1. PD alters class signature from ~40mA to ~2.5mA during the final ~15 msec oéetaas#1 (LCE)
2. PD draws its maximum possible load power in the time band of 1.4 to 3.7 seconds after power is applied
3. PSE measures the PD load power during this same time band

Normally, emulated PD powerps performed in the Powélp tab menu will not asse that a target PD power level is
achieved in any particular time frame following the application of operating voltage. However, when the Autoclass
check button is selected, the powgr emulation will accelerate the application of target power lsselgectior.3.5

so that this load power is present approximately 1.4 seconds following the power up.

Another feature available only durifitype-3/4 SinglePD emulations is the ability to unbalance pairset currerttss
is discussed in sectigh3.6below.

One otheselectabldeature is the option to extend the wait time for@adr capable PSE to provide power to the

emulated PD. Normally, this wait time is up to 12csefs following PD connection.heAllow 60 secondsheck
button will cause the PD signatures, including reltent classification signature, to remain active over a period of up
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to 60 seconds beforethepowep i s abandoned. af mmay bavewPiolt powednlg teroparariiyor P SE 6 ¢
inhibited to cycle detection and classification many times before applying power.

4.3.5. Setting the PD Power Load

One final important aspect of all PD powgr emulations is the steadate load power consumed by the emuald&®®

after powerup is completed. This is configured in fRewered Load @ PSEnenu frame. The value programmed is

always the power load presented to the PSE interface so, from the perspective of the PSE, may include power consumed
by the combination ahe emulated PD and the cable connections.

The load may be expressed in power by selediagfs or in current by selectingA. The default load power (or

current) is adjusted wheéPD Classselections are made and is always a valid power load just/tleé minimum

power load the PSE would be expected to support if the PSE assigns the requested PD classification. The range of
valid power and current loads is also adjusted accordiR@pt€lass ranging from 0.2 watts to a maximum load that

will typically constitute an overload for the emulatd Class Load power (in watts) or current (mA) may be set

using the slider control or typed into the entry box.

The selected or entered power load will be applied 100msec after the PSE applies powerth®€irstiglOOmsec, a
fi d e f a u-Uptcarrers resrictéd to 40mA per pairset will be appliédter the PSE is applying power, the steady
state load can be modified at any time usingAtiist Load button.

4.3.6. Configuring Special Load Conditions for DC MPS and Pairset Unbalance

After a PD is powered and drawing a steatbte load, either or both of tRWWR A: andPWR B: indicators will be
active @reer). This condition will persist until either tgisconnectPD button is pressed or a load condition causing
the PSE to remove power is introduced.

The DC MPS method of detecting PD
disconnects was reviewed in secttt3

File View Test Help

Two boundary condition DC MPS loads can | ™  f=% s e [ i et (e ue | .

be applied each with the press of a bUtton. Tl .. mow | oo | PoverUs Woveiom PSE Load Adjusts
first is theMin. Hold load condition gee comis coms §own g gotete ¢t B 0 16MA

Figure 4.18. This is the minimum load C oo - cur | oo P

current, either zair current given Dair Comins Como || I PerPaicet I EventCount

. R B . I Autocless € e st Lo
powering or 4pair current given 4air - e
powering, that the PD must draw to assure th) | =ow= = v = [“:“-‘T“‘ —

in Hod || Unbals || comeatPD Discormect PD

I~ Allows 60 seconds.

PSE maintains power. The actual current S S OWERED
value depends upon PD Type and powered | "% Tere
pairsets. IrFigure 4.18 aClass 6PD | - PSE Maintains

emulation utilizes 14mAs the minimum DC
MPS dAvalid signature . i B
expectation given this load is that the PSE g

maintains power as depicted by the power
indicatorsPWR A andPWR B. Figure 4.18 Maximum Hold Current Load

Power

The second boundary condition is tlex. Drop load currentgeeFigure 4.19. This isthe maximum PD load current
that the PSE is required to interpret as an

3 PowerSync Interactive 5

fiinvalid signatureo curre
Pse PowsUp |loas Mo | Woveoms |cort T |tveEmt | P |uop ) the PSE must remove power on the
PSA neacive 5.3 PSE Load Adjusts assumption that the PD is disconnected.
PD Type PD Class Powered Load @ PSE Power-Up Wavelorm . .
Ciporn  Coms || Cvs | L@ ot c to 2mA In Figure 4.19 aClass 6PD emulation
Siimesiean Ciokes Bl o0 e £ applies 4mA load current thtte PSE
Typed/4Dudl € Class7 2 c £ . .
Comiow Come | | re c interprets as a disconnected PD. The
i s A power indicator$WR A andPWR B
Salys: Srge POWas 51 —_— Bk show the removal of PSE power from the
Min U Connect PD Disconnect PD
T | S rover st POWERED emulated PD.
LLDP Request [ LLDPReqd preaomdCeS
uba s
e - PSE Removes
= Power
PWRA PWRB. <&
£v5 V5304

Figure 4.19 Minimum Drop Current Load
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The topic of pahto-pair current unbalance was
addressed earlier in sectigrl2 WhenType-3/4
Single(PD Class 5 Class 6 Class 7 orClass §
are emulated, thielax Unbal pushbutton loads
become available. THénbal. A button ee
Figure 4.20 alters the 4air current load to a total
load just below the 802.3bton (or Pclasg limit
given the presem®D Classemulation, then splits
the load between the AR pairset and the AIB
pairset so that the maximum possible fiaipair
unbalance current appears on theAlpairset. In
Figure 4.20 a PD Class 5 emulated powegr was
done, then pressing thinbal. A button caused the
4-pair load to adjust to 766mA drthe pairset load

7
& Typed/d Snge Class 6

€ TypedaDusl € Closs7
€ CssdDud € Class8
I Auoclsss € s

SigTywe Srge PDWats 40

LLDP Request I~ LLDP Reqd

MaxRequeat | Watts

¢ |LveEmd | PMASue | LLDP

PSA Interactive 5.3
Powered Load @ PSE Power-Up Wavelom
€ waits

& mA

@ NoTuace
7235

SR

=
pdsttond | 4-Pair Current
mmﬁ I™ Ao 60 seconds Set to 710mA,
st voir ]} eomm | eemenll] AtA to 560mA
s | s | PSE Maintains
Power

LA PSE; Typed, 4Pax

on Alt-A to adjust to 560mA. Given @lass 5PD
emulation, the PSE is required to tolerate this
amount of pairset load unbalance without removing

File View Test Help

PSE PowerUp |Loads | Meters et |LiveEmd | PMASute |LLDP
PSA Interactive 5.3
PD Type

C Typel2273

PD Class
[olls ™

Poweied Load @ PSE Power-Up Waveform

€ Watts @ NoTrace

power.

¢
@ tm:ws-w (Y _ c f
€ Tyed/dbud T € Curert 4
C CossdOud  C Classd =8 r c P
FAsdm € [ Wil r 4-Pair Current
SoTpe Srge POWats 40 | | MPSLoads Max Ucbal | | AlowSDseconds Set to 940mA’
Min Hold | Unbal A Connect FO Disconnect P | Alt-B to 692mA
Status/ AL A Lood 1626 m
AL8 Losd 560 mA

LLDP Request ™ LLOPReqd

Max Request |

PRa ] PwRe [

Figure 4.21 Alt B Maximum Unbalance Current

<
Max Dropf|  Urbal B

Watts

= Power

BSE- Ll A2
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Figure 4.20 Alt A Maximum Unbalance Current

The actual load current on thdtA\ pairset
can be inspected using theters tab menu.

The Alt-B pairset can also be subjected to the
exact same condition using tbiabal. B

button. InFigure 4.21, an emulated Class 6
PD draws a air current of 1006mA and the
Alt-B pairset draws &mA when theJnbal.

B button is pressed.

Again, the PSE should tolerate both thpadr
load because it is beloRclassand the current
unbalance. The AIB current here can be
inspected using thleters tab menu.
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4.4. The Loads Tab Menu

TheLoadstab menugeeFigure 4.22) provides access to several elemental test port resources:

e Detection Signature Configuration and Actuation

2 PowerSync Interactive 5

e  Static Current Load Configuration et
i . i PSE Poweilp  Loads Meters Waveloms | Corf Test | LiveEmul | PMASute | LLDP
e Transient Current Load configuration R
PD Signature Static Load Mark Load Load Transient  [4-Pair)
While thePower Up tab menu provides flexible, general | | 5“5 557 |0 m [ o [owme
purpose abiliti decadstabmeaumul = L e
. . . € Sht (55ms)
provides means to m.anlpulate signatures and loads tha g € Tow el (5
are not manageable in tRewer Uptab menu. e € Long 100m3)
€ 2PanAlA & 4Pai Single  Arg ™ A1 Port o
© 2PaAtB C 4Pair Dual
The Loads tab menu offerRead Settingsbutton that ot Dicennected 5
A N Conligure © Immediste M
will update all of the tab menu settings from the present | | € Event
selected port in thBort SelectiorPanel. S e
4.4.1. Configuring PD Detection Signatures == ===
The emulated PD detection signature consists of three Rl R
components: -
;' glgnat_ure ;ypt_a Figure 4.22 The Loads Tab Menu
. etection Resistance
3. Detection Capadince

The PD signature type can be configure@-@air Alt-A, 2-Pair Alt-B, 4-Pair Single, or4-Pair Dual. The signature
type is altered by selecting the desired radio button and pressi@gifigure and Connectbutton. When the

signature type is altered, the pair state for the presemidestill be updated on thBSL-3424 PortPanel $eeFigure
4.3).

When theLoadstab menu idirst selected, the default signature type willdigher2-Pair Alt-A or 2-Pair Alt-B when

the PSE iSType-1, 2Pairor Type-2, 2-Pairand will be4-Pair Singlewhen the PSE i$ype-3, 4Pairor Type-4, 4-Pair.
PSE attribute settings in tfiRSEtab menu will determinthis but will not constrain alterations to the PD signature type
that are subsequently performed.

The detection signature resistance is selected frofRdeelist box (seeFigure 4.23 where the present selection is
shown above the scrolled list box. Thésistance options include 1DK20KQ, 24KQ, and 33K2. Geneally, the
14KQ and 33K are invalid signatures that should inhibit PSE powering whife &0d 24K2 are valid signatures that
should enable PSE poweringlmportant! It is recommended that detection signature stimtggponse testing of a
PSE be done h PD signature typeaPair Alt-A, 2-Pair Alt-B, or4-Pair Dual as certain PSE technologies might
respond abnormally to the 2GK or the 33KQ detection resistance when4rPair Single mode.

In the PSE3424, detection capacitance is fixed au®s h o wrdo aisn it he menu.

The detection resistance, once seledtedpplied when the
Configure & Connect button is pressed. At that point the
status box will update to indicaort x,y Connecte(see

3" PowerSync Interactive 5

File View Test Help

PSE PowerUp  Loads

Meters wavefoms | Con. Te:

LiveEmul | PMA Sute | LLDP

Figure 4.23). TheDisconnectbutton will remove the : e : :
detection signature and present what looks like high TN R e | o
impedance to the PSE. %3 af = : =
u | L .

. . - & Short (5.5ms]
TheAll Ports check button enables the application of a | o sovpLosd | | | € vt 5w
selected detection signature (tygredRdet) to all test ® e @R | ® 08 _— :;::ﬂﬂmnl
ports or test slots in the presently connected instrument | | © zesma ¢ spana | —
whenConfigure & Connectis pressed. This option is Corae | Sustey  [EIESE
. . . . . € Event
inhibited when alports ae not already in a uniform pair
state e ra

FRiead Settings: Remave Power

4.4.2.

Configuring and Applying Static Current Load

Another elemental resirce that is configured by the
Loadstab menu is the static current load. Btatic Load

PwrA [ PwR E: [ LAN:
£v5 VB304

PSE: Type3, 4Par

(seeFigure 4.23) is the current that the PSE will
experience when the PSE output voltage exc8@dbC.
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The Static Load can be configured to a single pairsetitadways is when the signature typei®air Alt-A or 2-Pair
Alt B, or to both pairsets combined when i#-Rair Single or 4-Pair Dual signature type configuration.

The Static Load current is configured or altered by pressingAlppely Load button. When the signature type 2sPair
Alt-A or 2-Pair Alt-B, as it generally should be when evaluafiyge 1, 2-PairandType2, 2ParP SE8s, t he | oad
shown is the Zair current meaning it is always tfietal current.

When the signature typedsPair Singleor 4-Pair Dual, as it generally should be when evaluafiiype 3, 4Pairand
Type4, 4PairP S E 6 sTptal tadioebutton causes the combinegpalr current to be configured or altered while the
Alt-A andAlt-B radio buttons cause the respective individual pairset currents to be configured or altered.

This static load current can range from OmA to a maximum current governed by the signature type, the type of test
blade, and th&tatic Load target as follows.

Signature Type Load Target | Max. Current
2-Pair Alt-A or Total 975 mA

2-Pair Alt-B

4-Pair Single or Total 1950 mA
4-Pair Dual

4-Pair Single or Alt-A or 975 mA

4-Pair Dual Alt-B

Important!  When configured to 4-Pair mode (signature type) with tfietal setting, the 4pair Static Load current
is split evenly between the Ak pairset and the AIB pairset. For example, the load is configured to 80mA as in
Figure 4.24 then there is a 40mA current on-#tand a 40mA current on AB. This meandt if the PSE is
powering on just one pairset, A or AltB, it will experience exactly half of this load current

TheMark Load is the current experienced by the PSE when the voltage drops hBloeufing classification
sequences, that is, on thelltrey edge of class eventsde section®.7and2.8) . Thi s current mimics wh
in order to recognize the end of a class pulséth the PSE3424, it is a fixed value of approximately 2mA.

The Static Load may be applied to every test port in the presently connected test instrument by seleétihBdhs
check button before pressidgply Load. As with detection signatures, this option is only available when all test ports
are configured with the sansggnature type (e.g-Rair Single).

4.4.3. Powering an Emulated PD from the Loads Tab Menu

There are some important considerations when usingahés tab menu to connect and potentially power emulated
PD6s from a PSE. For example, when testi StagjiclB88BE respons
must be set up so that a PSE experiencing a valid detection will apply and maintain power

When theConfigure & Connect button is pressed, the selected PD Signature is applied. ManylTame all Type2,

Type3,and Typed PSEb6s that deem the signature to be aTheeali d PD
class signature thatill be utilized during that poweup will bethe most recent classification configured for the

selected test parfor example, in using theower Uptab menu or theLDP tab menu. Generally, the presently
configured class siBoatdeeci voodtt o mpppgty tmew®S but it wil
current that the PSE will accept once powered.

Proir to connecting the virtual PD, tiatic Load should generally be set to at or above the minimum DC MPS valid
load Gee SectioR.13) current if the objective is for a PSE port to stay powered. For example 16 mA or higher should
do this for most all PSEO®&s.

Important! Finally, if the sole intent of using tHeadstab menu is to adjust stataad current or apply transient
loads it will be advantageous to use tRewer Uptab menu to produce the emulated PD pewgrthen switch over to
the Loads tab menu once the emulated Ppdsvered.

4.4.4. Configuring and Applying Load Transients

Load transiergare limited duration load current alterations. Using the Loads tab menu, transient currents can be
configuredand appliedn order to create a meaningful stimulus to the PSE port while$iieport is powered

Examples would be peak currents that the PSE should tolerate and peak currents that the PSE should cause the PSE to
remove power.
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i3 Powersync Interactive 5 - o X
File View Test Help
PSE |PowerUp  Losdh | Weters Wavefoms | Conf Test | LiveEmul | PMASute [LLDP |
PSA Interactive 5.3
PD Signature Static Load Mark Load | | Load Transient (4-Pair)
Rdet 24 Kohm Cdet 0 uF o Ao in
1 o Max
20 450 2 1950 17504
24 L HH|
= G Short [55ms)
=l Eitad Apph © Mid (45ms)
K Load 3]
£ ArA m
- - € Long (100m:)
P ai = 4f Al All Post:
€ 2PsARA & 4Psic Single 8 o o
€ 2PsARB C 4PsirDusl
Port 1 Disconnectsd
N  tonedae M
& Connect Disconnect | Event
I~ AlPots T~ AllPorts
Read Satings Remave Power
PwRA ] PwRE: La: | PSE: Type3, 4Pair
% 5304

Figure 4.24 Short Duration 1750mA Transient

A Long duration transient (sdeigure 4.25 is applied for

100msec. This is an appropriate duration for assessing
PSE responses tout/Tcut andllim overload shutdowns
(again see Section.1]).

A third AdurHald.iWith this selection, tha
transient simply causes the static load current to adjust t
theTransient mA value indefinitely. This feature can be
used with thdevent triggering option described below to
synchronize loaghanges on many test ports.

When theTrigger selected ismmediate, the load
transient will be applied when tteitiate button is
pressed.

A second triggering option Bvent. WhenEventis
selected anthitiate is pressed, the load transient
configural will be ARMED but will not get applied until

A load transient configuratiorséeFigure 4.24)
includes three components:

1. Transient Current level (mA)
2. Transient Duration
3. Trigger Method

TheLoad Transient current, like theStatic Load

level, ranges from OmA to a maximum of 975mA fer 2
Pair powering and 1950mA forRair powering The
value of theoad transient current is totally independent
of the static load current.

A Short duration transient is applied for 5.5msec. This
is an appropriate duration for testing PSE responses to
802.3 parameters suchlagak andllim_min (see

requirec

Sectior2.1) where PSEOG6s are
power.
3’ PowerSync Interactive 5 - o X
File View Test Help
» » 5
PSE PowerUp  Loads | Metes | Wavefoms | Cord Test |LiveEmul | PMASute | LLDP
PSA Interactive 5.3
PD Signature Stalic Load Mark Load | | Load Transient (4-Pair)
Rdet 24 Kohm Cdet 0 uF = o o ansient ot
14 2l p Max
el 80 2 1850[ 1754
24 | JAH|
s  Short (5.5ms)
o] o dosh Lot
C ana z
C ag I a1p 2 ot
© 2Pai (O it Sir H orts
2PsiAbA @ 4P Single Al Por P
© 2Pair A8 ¢ 4-Pax Dual
Post 1 Disconnected
Codies P - M
& Connect Disconnect  Event
I~ AllPorts ™ Al Ports
Read Setlings Remove Power
l PWRA [ |  PWRB: I LAN: PSE: Type-3, 4Pai
£v5 ¥5304

the Trigger Now button in theMeters tab menu is pressedFigure 4.25 Long Duration 1750mA Transient

(see Sectiod.5). This method of triggering allows load

transients to be simultaneously initiated on multiple test pdttalso allows meter measurements such as peak voltage
or peak current to be performed coincident with the applied load transient.

In Figure 4.24, a 5.5msec;Pair load transient of 1.75A is applied to the currently selected test port and the response of
the PSE port is to maintain power. In Figure 4.25, a 100msec duration load transient of the same current magnitude is

applied and the response of the PSE port is to remove power.

August 26, 2025

Sifos Technologies

Page 43



PSL-3424 Reference Manual

4.5. The Meters Tab Menu :
' PowerSync Interactive 5

TheMeters tab menu geeFigure 4.26), like Fle View Test Help
theLoadstab menu, provides access to test |

. PSE PowerUp | Loads Metets | Wovcioms | Corf. Test | LiveEmd | PMASule | LLOP
port elemental resources used in measureme ' : '
. . . PSA Ind ive 5.3
and triggering.For the PSE3000 instrument, | . moptro 83
the Onl meterln esourcesu rted arahe Meter Format Trigger Target Edge Trigger MEASURE
y g po " Volage & Average (¢ Measure & Pot & Fising LevelVE & Noma
DC Voltage, Current, and Power meters. © Dumet [ MinPoak | Edge ciaa [l ¢ Faing € Nosy | I PollilDone
C Powsr € ManPeak € Event e Fren -
Like theLoadstab menu, thdleters tab T piEr (@ T

menu includes Read Settingsutton that *‘-“:'"'E . T;m"t Evenl Trigger | Stas
will update allthe metessettings from the o ] 10 ;

& Nom 100 sec
presently selecteport in the Port Selection - ::' '
Panel -
45.1. Meter Selection and Configuration
Referring toFigure 4.26 there ar¢hreemeter o] L Fasicaine |
types that can be selected: Puna ] Peme [ Lan PSE: Type-d, &P
1. DCVoltage g o
2. DCCurrent
3. DCPower Figure 4.26 The Meters Tab Menu

With PSL-3424instruments, there are thrEermat options available to theoltage andCurrent meters;Average,
Minimum Peak, andMaximum Peak. Additionally, there are twa@rigger options available to these meters;
MeasureandEvent.

Selecting theMeasuretrigger option means the measurement is performed and reported wihéBAIS&JRE button
is pressed.Important!  The MEASURE button will perform the operation of configuringetipresently selected
meter type to the presently selectgabrture andTrigger setting meaning there is no need to pres<ibrefigure
Meter button when thé\perture or Trigger setting is altered prior to a measurement being performed.

TheEvent trigger gtion means that the measurement is ARMED wheBASURE button is pressed and will

initiate at some later time when tlegger Now buttonis pressedThi s f eatur e al |l ows measur e me
on multiple test ports, then all initiated at tfaere time using the event trigger mechanisee(Sectio.1.3. Further,

it allows aMin Peak or Max Peakmeasurement to be synchronized to a Load Transient$ectioB.1.2. When

Eventtriggering is utilized, the selected meter will remain in theM&D state for approximately 1015 seconds

whereupon it will enter a TIMEOUT state if tHeigger Now button is not pressed.

ThePower meter offers only th@&verageformat and théMeasuretrigger. All three meters offer twéperture, or
measurement dutian options: 100msemr 1sec

The meter type frame also include€anfigure Meter button. This can be used to apply the presently selected
Aperture andTrigger setting to the presently selected meter tyyatége, Current, or Power) without performirny

any measurements. After a meter is configured, pressiriRethe Settingsbutton should read back that same meter
configuration.

4.6. The Waveforms Tab Menu
TheWaveformstab menus not available to PSB424instruments and will be disabled.
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4.7. PSA Interactive Menu Bar

Before addressing the featespecific tab menus, the drgown menus available from the PSA Interactive menu bar
will be reviewed. There are four drajown menu items:

1. File

2. View
3. Test
4. Help

4.7.1. File Drop-Down Menu

TheFile menu 6eeFigure 4.50 offers four menu itemsLoad Config andSave Configperform the exact same
functions as th®SEtab menu_oad PSE Attr andSave PSE Attrbuttons described earlier in sectib2 TheExit
option closes PSA Interacgy

3 PowerSync Interactive 5 ThelLatency Testoption opens theatency
. H H PSA Latency Evaluator
File| View Test Help Evaluation menu éeeFigure 4._5])_that is
e used to assess LAN communication Sta
e ‘Up | performance between the host PC and the P¢f:
Save Config p oL - . . !
instrument. While of greateimportance to

Latency Test

= PSA-3000 instruments, severe LAN latency
X

issues could possibly interfere with PSE

vpe PDC  Multi-Port testing performed by PS2000

@ Type1/2/3 O O instrumentsgee sectioB.3). SR =
 Type-3/4Single € C ‘
C Type-3/4Dual € C

b

Figure 4.50 File Menu
Figure 4.51 Latency Test

4.7.2. View Drop-Down Menu

3’ PowerSync Interactive 5

To options are available under the View ddgagvn menu geeFigure 4.52). File Vil Test Help

= Trace Colors \ \
1. Trace Colors Wish On/0ff 'I,Loads ‘

2. Wish On/Off

PSE Attributes PSE Type
437 PSA Interactive Command Console TheTrace Colors option perta'i|s only ‘ AT Type
Eie £t bep - to PSA3000instruments. Sovico | § & y1 102
s PowerShell Command Processor 5.3 HEEEERR RN
[F—— Pnugrsyn; ﬁ;pg’ég?:égawws PR—— " BT Type-3
ennmnnnmnn opyr - sl . i
A ijugynghnulugles. Inc. anemanaa TheWish On/Off option acts as a Load PSE Attr " BT Type-4
Creireiies e <conaandy 3 For command Nelp. seeseesses toggle switch to either open or close a

Figure 4.52 View Menu

PowerShell Wish consolséeFigure
e 4.54) that enables command and query capability using PowerShell
PSE Local Configuration . . .
G:/Users/Public/SiFos/PSAIN0N/CanFig/mYDEPSE . txE PSA commandssge sectio®). This can be aonvenient tool to
wwwwe Use psa_pse to configure PSA Analyzer for this PSE. wxwer effect configurations or measurements that may not be fully
supported in the PSA Interactive menus.

------------ Connecting to PSA at 192.168.221.105 wxxmwxmunnns

PsA-1,1+> v

Figure 4.54 Wish Console

4.7.3. Help Drop-Down Menu
The Help dropdown menu geeFigure 4.55 provides three options:

3/ PowerSync Interactive 5

1. PSA Config
2. PSAFeatures File View Test Help

X PSAConfig |,
|
3. Version PSE |Pov  PSaFestues || Mele
Version

ThePSA Configoption queries the presently connected instrument configuratio

then opens a window show display the configuratgmeFigure 4.56). ESEL B2 (20 (RE
" AT Typed 2

Auto Discover & AT Type:2 2

Figure 4.55 Help Menu
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i3' PSAFeature C... — [m} X

3 P54 Chasis Configuration Configuration information from the instrument
e includesinstrument hardware type, hardware AT DL O

version, and firmware version for all populated tes| psachasss 152188120

slots. (PSA3402 and PSA002 instruments are —— 3827974

considered to populate slot #1.) U ves

Adv. Resouices NO
2-Pait PSE Conf. Test NO
4-Pair PSE Conf. Test NO

PSx-3000_Multi-Port NO
LLDP Emulation YES
PHY Performance Suite  NO
PSL-3424 QT Suite YES

PSL-3424_Live_PD_Emul YES
PSL-3424_PMA_Sute  YES
The PSA Featuresoption queries the presently
connected instrument license features, then displg [ e= |
those in thé°SA Feature Configurationwindow )

(seeFigure 4.57). Configurations include: Figure 4.57 PSA Features

Feature Description

PSA Interactive (alwaysi YES 0)
Advanced Resources 0 N O 0o PSL-8424
2Pr PSE Conformance Suite | (Pertinent to PSA-3000 instruments only)

B 4Pr PSE Conformance Suite | (Pertinent to PSA-3000 instruments only)
PSA-3000_Multi-Port (Pertinent to PSA/PSL-3000 instruments only)

Figure 4.56 PSA Config LLDP Emulation PD PoE LLDP Emulation and Analysis

PHY Performance Suite (Pertinent to PVA-3000 instruments only)
PSL-3424 QT Suite Quick Inspection & Looped Data Test Application
PSL-3424 Live_PD_Emul Live PD Emulation for 2 & 4-Pair PSE Ports
PSL-3424 PMA_Suite Power Mgmt Analyzer Suite for2 & 4-Pai r P §

TheVersion option opens th@SA Interactive Versionwindow (seeFigure 4.58 to show
software version including the module versions for all of major components of PowerSh¢ PSA Intetactive Version
PSA and PSA Interactiveoftware. et

4.7.4. Test Drop-Down Menu

The Testdrop-down menu geeFigure 4.59

provides access threeautomatic testing

file View figsl) Help applications that are not otherwise available
S0 30t Seucs Al |, through the tab menus in PSA Interactive.

PSE PSE Quick Test eters |

PSE Looped Data Test

i3’ PowerSync Interactive 5

215 0215-22

2,10 03-12-
2,00 0

2.01 0
o8 o
2.0 0
208 2
2.00 0
o o
2.0 ¢
2.0 0
2.06 ¢
2.00 0

Figure 4.59 Test Menu

The first applicationthe802.3atService i
& ) _ Analyzer, is only available to PS8000 Pl Bloer]
0‘ PoE Senice Analyzer not supported by this nstrument instruments so a message to this effect will be

produced geeFigure 4.60. Figure 4.58 Version

Figure 4.60 Service Analyzer

4.7.5. PSE Quick Inspection Test Application

ThePSE QuickInspection Testis a fully automated test designed to rapidly test betvieerand eight PSE ports at a
time. Itis applicable to mulpport,802.3atand802.3btc o mp | i ant PSEG6s.

ThePSE QuickInspection Testmenu 6eeFigure 4.61) accesses thesl34_quick_testautomated test utility. This
fully automated PSEnhot/egsotd atlel sot@iandd@ RBOEfportsaept itesecygdlly oThe PS
Quick Test programsgeSection5.14) analyzes up td1 critical PSE behaviors is dittle as 8 seconds per PSE port
tested. Those parameters include:
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Parameter | Description

Detect_Accept Verify that each PSE port will power 20KQ and 24KQ PD signatures
Detect_Reject Verify that each PSE port will not power 14KQ and 33KQ PD signatures
Vport_Low_Load Maximum PSE continuous port voltage by PSE port powering valid MPS load
Vport_High_Load Minimum PSE continuous port voltage by PSE port powering Pclass load
PSE Type PSE Type as fAATO (802.3at) or @ABTO
Max Class Grant Maximum PD Class that will be granted full requested power

Pclass PSE Required Power Capacity given PSE output voltage

Disconnects Verify that each PSE port removes power given PD disconnects

Overloads Verify that each PSE port removes power in <100msec given PD overloads
LLDP Protocol (PSL-3424L only) Verify 802.3at/802.3bt POE LLDP protocol responses
LLDP_Allocations (PSL-3424L only) Verify PoOE LLDP power allocation to emulated PD

The PSHnspectionQuick Testwill automatically respond to PSE attributes established in the PSE tab menu of PSA
Interactive. Of critical importance is the specification of PSE Type and Powered Pairs. MPS must also be correctly
declared.

3 PowerSync Interactive - Quick Tests

If testing a PSE that requires LLDP for = - L ek et

maximum power granting, the PSE Quick Tes' =~ “**** s
menu offersthé L DP  Raptipd that will
tell the test application to determine PSE
maximum power capacity using LLDP and to
also test LLDP protocol behaviors. This

option is available to a PSB424L instrument.

<

V2
W
¥ 6
~a
s 10

Stat
I~ LLDP Reqid [M:"

Results

b EEEEEREEQT
N S I Y

AEEEERR

Once thedesired tesports are selecte@RUN
TEST will initiate PSE Quick TestUpon
completion, theSave Resulbutton will store P 1m2i60120 _ Soehemt | |
the test results into a text file in the current
\Result$ path directory.

Figure 4.61 PSA Quick Test Menu

Theps34_quick_testapplication is als@ccessible from PowerShell PSgeé Sectiob.14).

4.7.6. Loop-Back Data Path Testing

Each PSE3424 test port can be configured with its vertically

adjacent port to pass Ethermeita bidirectionally 6ee Sectiof3.1).

This configuration supports the conc
of a multiport PSE switch or router. More specifically, this means

i3 PowerSync Interactive - Loop-Back Tests

ey e Ty ey routing a single stream of Etherngffic through up to 24 PSE ports

Data Path PD Emulation Power Status while each of those ports is providing uspecified levels of DC

Ll N power to emulated PDo&s. Ethernet t

P Potss Oss6 6 B G speed from 10Bas€ to Multi-Gig rates (2.5G, 5G, or 10GBas$

W Pot78 LoadW} 590 7 8

™ Pot910 9 10

e _Check Comects | [T 12 | ConnectLoogls) The Looped Data Patkest menugeeFigure 4.63 facilitates this

 Poatss Powes Ports] N e o method_of PSE testing requiring jgst a f_ew mouse clicks to configure

B U = and verify test setups so that traffic testing can be executed.

I Pot21-22 2 2

T Potzd RemovePower | al Cove Prior to accessing thicreerfrom the Test droglownmenu, users

 AlPots shouldproperly describe PSE attributes in the PSE tab menu, then

_ select the PD Type, PD Class, and PD Loading (power or current) in
Figure 4.63 Looped Data Path Test Menu the Power Up tab menu. The Looped Data Path Test menu will then

display those PSE/PD attributes unB& Emulation when it opens

Once the menu is opened, the desiredoagk paths are selected under@fata Path set of checkboxes. Iigure
4.63 data is snaked through a 16 porRdir capable PSE using PSuU24

testports 8. Thee mul at ed PDO6s wi |l be CI

draw at the PSE port. 0 s;li_lcann_:heck; ALL SPECIFIED PORTS CONNECTED TO 4Pr
Configuring a 24Port snaked data path can require at least 24 patch cal
connections with commensurate opportunity for one or more impaired

physical connections. Theheck Connecs button will run the Figure 4.64 Connection Check Result
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psl_conn_checlutility across all of the selected Data Path

test ports to assure that PSE connections to33U test PSL-3424 Loop-Back Data Path Testing
ports are all intactsgeFigure 4.64). If one or more portS | patapath PD Emulation Power Status
has a defective connection, the displayed reslilindicate Al PETye: Tiped [ 1 2 P
the problem connections i Pupa, 4ea B oM

p ' ¥ Poit56 Class6 6 HsH s

W Pot78 Load(w) 55.0 [ vd

Once all physical connections are verified, Bover I Pot910 sl 10
Pots)but t on i s pressed to cq [ Cekm ] " :fMJ s
the specified test ports. The Power Status indicators will |  ro1s1s Power Por(s) 5 16 Read Loops
display the ports as they get poweredP&r PSE ports that | I Feti718 7| .
apply power and sustain the specified load afthi¢ PSE B [Miesesac| S Ermon o]
ports that apply 4air power and sustain the specified load | 1 pmzs2s Fsove Power Al u Close
will indicate withgreenindicators. 4Pair PSE ports that i
powerup with 2pairs and sustain the specified load will

indicate with indicators. Port powering is done one
port at a time to deal with PSE poweamagement
behaviors that might interfere with simultaneous PD connections.

Figure 4.65 8-Port, Class 6 Loop-Back Setup

At any time, thdJpdate Statusbutton will retrieve the powering status of every test port and updaRother Status
indicators. Once testing is completed, Remove Powerbutton will create emulated PD disconnects on all test ports
to get the PSE to remove power.

After all desired ports are applying power, the test port-lueogk connections are effected by pressingdbenect
Loop(s) button. This applies the pepair loopback connection to all selected ppgirs under th®ata Path
selections. Th&ead Loopsbutton will survey all test ports and update the checkedpzirs according to which port
pairs are actually configured for lodyack. TheRemove Loop(s)uttonwill then disconnect all pospair loopback
paths. Pressingloseremoves the menu and returns the PSA Interactive tab menu and Port Select panel.

The menu supports the concept of working with more than one3B34 instrument. After a looped data path setup is
created, the menu may be closed and thespemed after connecting to a second 8R4 instrument. Use of the
Update StatusandRead Loagps controls will help verify the conditions of the snaked data péth the presently
connected instrument.

4.8. 802.3at PSE Conformance Test Menu
TheConf Testtab menu is not available to PS424instruments and will be disabled.
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4.9. Live PD Emulation Tab Menu

Multi-Port Live PD Emulationsi an optional license feature #886L-3424A and PSi3424L instrumentsMulti-Port
Live PD Emulation allows groups &SL-34 24 test ports t
Pair and 4Pair powering PSlports. For further information about the Live PD Emulation featureSeegon7.1

49.1. Multi-Port Live PD Emulation Menu

o emul

ate act-ual

The Live PD Emulation menu is utilized to configure, start, stop, and evaluate status ePdftltive PD Emudtion.
Live PD Emulation is a specialized state of one or mord PZ&24test ports whereby ports will truly and continuously
mimic actual, usedescribed IEEB02.3atand802.3btPowered Device That means whenever PoE service is
shutdown, themestored, the PSE ports will encounter and attempt to poweduser i n e d

Emul ation all ows the si mult amceal todPaie(80R.3abTypd/@ and 802.3bb n e

PD6s.

Type-3) powering ports and a differentséto P D6 s ¢ o-Rair €802t3let Aypéd/4) podering portsEach PD
emul ation consists of a PD6s cl ass
port also includes maximum possible cable loss for that PD. Asxama mp | e, a set of
could be connectedto allofthd?a i r powering ports and a
all of the 4Pair powering ports.(Note: Thepsa_emulate_pdcommand may be utilizéa PowerShell PSA to create
completely unique PD emulations to each PSE port. See sbctibdfor further information)

signatur e,

set of

its
Cl as
Cl

On PSI-3424L6 with LLDP emulation supporfsee sectio), Live PD Emulation can include LLDP negotiated
powerups. This enabldsoth 2pair powered and-pair powered PD emulations to request the PSEh&ir steady
state power loads as defined for each PD emulation.-3334.t est por
and during LLDP negotiation in that they will

i3 PowerSync Interactive 5 - O

File View Test Help

PSE PowerUp | Loads Meters Conf Test  LiveEmu | PMASute | LLDP
PSA Interactive 5.3 Emulation Site: Port p1
2-Pair PSE— -4-Pair PSE rLive PD Emulation Status
PD Class PD Class c20> butson and define the
€ Class0 € Class0 € Class5
€ Class1 € Class1 C Class6

€ Class2 € Class2 € Class7
@ Class3 € Class3 € Class8
C Class 4 € Class 4

Power Level | | Power Level
98 W ud w

Min. 4-Pair Class: 1

Cable Loss— -LLDP
€ Noloss || € Of  PowerReq

" BT 2Pt C MaxClass

@ MaxLoss | | @ Aclive & PwnLevel =

LN
LoopBack  SelectPorts | ShowPorts | GetStatus | StatEmu |

X

PD6s i

SlotPor t

PWRA: PWR B LaN: PSE: Type-d, 4Par
évs V5304

Figure 4.75 Live PD Emulation Tab Menu

been established using tBelect Portsmenus. The Muki
Port Resource configuration can be altered or removed a
returned to single port Live PD Emulation using khelti -
Port Resource Configurationmenu gee Sectiod.9.9.

For every PD emulatiomysers specify 8D Classand PD
LoadPower Level Any 2-pair PSE ports included in the
Multi-Port Resource Configuration will encounter a PD
class and steady state power draw specified i2-fPair

PSE submenu and any-pair PSE ports included in the
Multi-Port Resource Configuration will encounter a PD
class and steady state power draw specified id-fPair
PSEsubmenu. 2Pair powering PSE ports can therefore
connect to PDOs,2e3mu4. aRair ng
powering PSE ports can cot
classes from O to 8.

ts wi

Panel

| beh

t he

ave

never draw more than the assigned class at
powerup until the negotiation is caplete,
whereupon they will then draw the ussgrecified
steady state load power.

Thi s

is described by thEmuIatioﬁ Site in the upper
right portion of the menu

Live PD Emulatiorcan readily be extended to
multiple (up to 96) PSL-3424ports using the
Select Portshutton to access thdulti -Port
Resource Configurationmenu. That menu is
described below in secti@gh9.2

Figure 4.76 depicts a multport configuration
thatconnects to thirtfour 2-pair powered ports and also to foupdir powered ports using two PS424.
instruments. The Emulation Site now indicatesvi-P Configmeaning that a MuliPat Resource Configuratiomas

3’ PowerSync Interactive 5

File View Test Help
PSE PowerUp | Loads Meters
2-Pair PSE— -4-Pair PSE
PD Class PD Class
€ Cass0 || € Class0 € Class5
€ Cass € Class1 € Class

€ Cass2 € Class2 C Class7
@ Class3 € Class3 C Class8

CCassd || € Classd
Power Level | | Power Level
98 W EGRY
Min. 4-Pair Class: 1
Cable Loss— LLDP
€ Noloss || € Off  PowesReq

& MaxLoss @ Active & PwrLevel
™ BT2P € MaxClass

a -

&5 s

PSA Intetactive 5.3
mulation Status
qured to sest

LiveEmd | PMASute | LLDP

Emulation Site: M Config

N
LoopBack  Select Ports | Show Ports Get Status

StartEmd |

PWRB: LAN;

PSE: Typed, 4-Pair

The PD LoadPower Levelis the steady state power
demand (in watts) of the emulated PThe 2-Pair PSE
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submenu will allowPower Levelto be specified anywhere between 0.1 watt and 25.5 watts and is fully independent of
specified PD Class-8. The4-Pair PSE submenu will allowPower Levelto be specified anywhere between 0.1 watt

and 71.3 watts and that too is fully independent ofifpdd®D Class 8. Therefore, it is possible to specify power

draws that exceed the PD requested power as part of a Live PD Emulation.

The4-Pair PSE submenu indicates the PSE attribinimum 4 -Pair Class(see Sectios3.2.4and4.2). This is the

minimum PD class that will receivePair power from the<4Pair powering ports.Important! It is essential that this

PSE attribute be correctahe or morel-pair powering ports are part the Multi-Port Resource Configuratiorhat

means that for all hybrid-Pair+4-Pai r powering PSEO6s, the -FRiSfwesdngports. but es

The PD emulation can optionally emulate worst case cable loss. Méheossis selectedthe power draw at the PSE
interface(s) will be the user specififdwer Levelapplicable to Zoair powered PD emulations aséparately td-pair
powered PD emulationsWhenMax Lossis selected, the power draw at the PSE interface will be escalated to a level
dependent othe specified®D Power Leveland the expected power loss in a 100 meter cable connection wifh 12.5
loop resistive losper pairset (i.e. 6.23 for 4-Pair powering)

If all PSL-3424instruments included in a MuRort Resource Configuratiare PSE3 4 2 4 théh she LLDP controls
will activate to allow the PD emulation(s) to support LLDP power negotiations @aetite PSE applies power.
SelectingActive will enable that behavior When LLDP negotiations are included in the PD emulation(s), the LLDP
requested power level will depend upon Brever Recselection. IfPwr Level is selected, the LLDP power request
from 2-pair powered and-p ai r p o wwilkbe thhereBpediiv@iserspecified POPower Level(watts). IfMax
Classis selected, the LLDP power

requess will be the highest PD power [l iaiEttats - 0o X
level allowed to the selectétD Class | Ffile View Test Help

specified for 2pair and 4par powered | .

PDOS ir 0o fedRDI PowerUp | Loads | Meters Waveloms | Conf. Test  Live Emul | PMA Sutte | LLDP
0s.
: . i .&)ﬁlr p Vee PSA Interactive 5.3 Emulation Site: M-P Config
emUIatlons WI” Utlllze 8023at (12 2-Pair PSE 4-Pair PSE Live PD Emulation Status
octet) LLDP protocol and-pair T I || P
powered PD emulations will utilize wiv e e s
802.3bt (29%ctet) LLDP protocol. € Class1 || C Class1 € classs
The 2pair powered PD emulations can | © Gess2 || € Class2 O Class7
be instructed to utilized 8028(29 il |2 Rt
octet) LLDP protocol by selecting the
Power Level | | Power Level
BT 2Pr checkbutton. = Sy
AS me nt | one d a b ov Min. 4-Pair Class: 1

utilizing LLDP will never draw more Cable Loss— [-LLDP

than the PSE assigned class. For L Ac Lol B JoupEoner Hoq

example, if the emulated PD class is Filleton ||| © oo ool

Class 6 and the PSE performs\&nt | oopBack | SelectPors || ShowPorts | GetStaus | stopEmu |
classification, then the actual power

draw will be 25.5 watts (assigned class . Gl PRE: o e lmet i

4) until the requesteBower Levelis p

granted through LLDP. Max Loss VS wam

IS spe_cmed, then the PSE will Figure 4.77 Multi-Port Live PD Emulation Status
experience the 802.3 Pclass power lo&u

that corresponds to tiRD Power Leveland the number of powered pairs.

Important! If working with a PSE thatoes not support LLDP, LLDP should be se©fi in order for the Live PD
Emulation to function correctly.

The Start Emul button geeFigure 4.76 is used to initiate Live PD Emulation at tBenulation Site. When Live PD
Emulation is started, th@tart Emul button will convert to &top Emul button geeFigure 4.77). Live PD Emulation
in each test port of the MulRort Resource Configuration will run indefinitely until it is stopped usingstop Emul
button.

Live PD Emulation will be initiated siultaneously on all specified test ports inside that Resource ConfigurEtign.

is true even when there are multiple P$24 instruments combined in the Mutort Resource Configuration.
Important!  When more than one instrument is configured into &iMRort Resource Configuration, those instruments
must be interconnected with coax{BINC) Trigger bus cabling.

WhenStop Emulis pressed, Live PD Emulation will terminate simultaneously in each instrianéntay takeone or
two secondso terminate across a field 8SL-3424instruments.
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The Show Portsbutton will update théive PD Emulation Statusdisplay with the Resource Configuratiseé
Figure 4.76).

A powerful feature of Live PD Emulation is the ability to rapidly survey thgestof all test ports in the Mufort
Resource Configuration during (or after) emulation. Tle¢ Statusbutton initiates a survey of all test ports and
reports emulation status, power stapmyergrant statusport voltage, and PSE port power |laagliseeFigure 4.77).

This status can be updated repeatedly as the emulation runs across the fiRloMuR@source ConfiguratiomNote

that 4pair powered ports reportROWERED status while Zpair powered ports report eitheP&8VRD_A (Alt-A) or
PWRD_B (Alt-B) status. Unpowered ports repoiD@WN powering status. The power grant status indicates if the
power load is adjusting to the PSE assigned class or has completed adjustment to that assigBERABIAED( L1).

It further indicates, when LLDI utilized, if the power negotiation has complet€&RANTED_L2) whereupon the
emulated PD load will become the uspecifiedPower Level(watts).

The following table provides maximum 802.3 specification alloReder Levek (and LLDP power requests) feach
emulated PD class. Also shown is the expected load power at a PSB\MrottLibssis specified for cable loss.

Powered Pairs PD Class Power Level (PD)  Power at PSE
With Cable Loss

2 Class 0, Class 3 13.0 Watts 13.9 Watts
Class 1 3.8 Watts 3.9 Watts
Class 2 6.5 Watts 6.7 Watts
Class 4 25.5 Watts 29.5 Watts

4 Class 0, Class 3 13.0 Watts 13.4 Watts
Class 1 3.8 Watts 3.9 Watts
Class 2 6.5 Watts 6.6 Watts
Class 4 25.5 Watts 27.1 Watts
Class 5 40.0 Watts 44.2 Watts
Class 6 51.0 Watts 58.3 Watts
Class 7 62.0 Watts 73.6 Watts
Class 8 71.3 Watts 87.8 Watts

If not using LLDP, the Max. Power at the PSE can be increased further for each PD class emulation by increasing
Power Levelspecified.

4.9.2. PSE Multi-Port Resource Configuration Menu

ThePSE Multi-Port Resource Configurationmenu(seeFigure 4.7) provides a method to configure test resources
for the Multi-Port Live PD Emulation. Multi -Port Live PD Emulation is described irsection7.1

Multi-PortLive PD Emulatiorinvolves simultaneous and synchronized usage of mahy3234test ports across one
or more P8§-3424instruments. As such, a special configuration menu is provided to establish t3d P2hassis
and test port resources to be assigned&E system testing and analysis

TheMulti -Port Resource Configurationmenu is accessed from tBelect Pots button in theLive Emul. tab menu.
This menu allows up té PSL-34240 instruments, each with 24 test ports, to be assigned to aRtuttResource
Configuration. This means that the maximum number of test ports allowed forPduttiesting i96.

2 PowerSync Interactive 5

e vew e bep Multi-Port Resource Configuration for PSL-3424
PSA Chassis Selection Select Instrument LLDP Select Parts Tally Ports Tesled Pots 22
Connect Ta: PSL #1 192.168.221.238 | YES 2Pair Ports | pSpb p7 pBpIpl0pl1 pl12pl13 pl4
192,166.221.238 fdd Chassis 4Pai Pots | 1 p2p3 p4
192.168.221.103 = PSL #2 182168221138 YES 2Pair Ports | All Ports
192,168.221.105
192,168.221.107 4Pai Pots_| -
192168.221.108 —
192,168.221.109 TN o Pote
192,168.221.120 |
192 168.221 138 |_éeaipons |
192,168.221.141 PSL 4 2Pai Pots [
192,168.221.238 2T
192168.221.84 4Pai Fots ||
192 1RA 271 AR j &
ClearConfg | RecallConfig | Save Corfig._| DONE
.
Figure 4.78 Multi-Port Chassis Select Figure 4.79 Multi-Port Test Field Configuration Menu

Within theMulti -Port Resource Configurationmenu, theClear button may be used to clear out any previous
configurations prior to creating a new resource configuratiB§L-3424resources must be configured starting with
PSL #1 and working upwards until all required test ports are assigned.
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To add a PSI3424instrumentto themulti-port configurationeachPSL #N button opens a mer(seeFigure 4.79

identical to theChassis Selectiomenu seen ifrigure 4.1 P3.-3424addresses may be entered, selected from the
current list of knowrinstrumentsor added to the list of knowaddressesMany of the same rules apply here as would
apply with theChassis Selectioomenu. Addresses that are entered or selected MUST beabiaibn the local

network, or otherwise they will be rejected. Additionally, eadtires@dded to th&elect Instrumentcolumn must

be uniqué there can be no duplication of addresses from row to row. If a duplicate address is entered, itevill not b
added to the MultPort Resource Configuration.

Once a valid PIS-3424address has been assigned taéiseurce configuratigrthe associate@Pair Ports and4Pair
Ports buttors activate to enable theelectionof test ports from that PSA chassihe 2Pair Ports buttonallows
identification of tesports connected to-Rair powering PSE poread he4Pair Ports button enableidentification of
test ports connected teRhair powering PSE ports.

SRk The2-Pair Port Selectionsubmenu(see
PSL-3424 2-Pair Port Selection: 192 168.221.238 Figure 4.80) allows selection of one or more
test portghat are connected topair
FiraVsvive 1N W13T IS5 177 181 21 T 23 ™ ALLPORTS powering PSE ports.nlthe event where all
FraeraveveMORF 2F M BB 200 27 4 P9.-3424test ports areonnected to-Pair
powering PSE portgheALL POR TS option

SEREE | may be selected.

Figure 4.80 Select Test Ports Connected to 2-Pair PSE Ports

The4-Pair Port Selectionsubmenu(see
Figure 4.81) allows selection of one or more
test ports that are connected tpair
powering PSE ports. In the exavhere all Fi1Marsleslra D113 15801719 21 [T 23 [T ALLPORTS
PSL-3424 test ports are connected Bdir FeWMalrear w24 18- a0 2 24
powering PSE ports, theLL PORTS option
may be selected.

i3 PowerSync Interactive 5

PSL-3424 4-Pair Port Selection: 192.168.221.238

SELECT |

Figure 4.81 Select Test Ports Connected to 4-Pair PSE Ports

The Multi-Port Test ResourcéseeFigure

4.79 includesanLLDP field. If all instruments included in the MuBort Resource Configurationare RS14 2 4 L 6 s
then LLDP will be available as a feature of the Live PD Emulation.

At any time, as resources are configured,Tthlly Ports button may be used to validate aswdnmarize all test port
resources currently assigned for Mitbrt testing. Th&ave Configbutton will store a noivolatile Multi-Port
Resources configuration according to whatever is currently configured in the menReddikeConfigwill load a
previously saved MultiPort Resource configuration into the menu. When resource configuration is completed, the
DONE button will validate all test port resources specified and then close the menu whereupon the new resource
configuration igpresented in theive PD Emulation tab menu.

4.10. Power Management Analyzer (PMA) Suite Tab Menu

The Power Management (PM) Analyzer Suite is an optional license feature f84R8A and PSi3424L

instruments. The PM Analyzer Suite is a group of fully automated tests that evaluate and characterize PoE powering
behaviors of PSE®6 sports with bne pronare shareal power suppdigsipodant! A license for

Live PD Emulation (see sectiond.9.1and0) is a prerequisite for the PM Analyzer Suite feature license.

Details of the PM Analger Suite are provided in Sect®n2- 7.5 This section will describe how to operate the PM
Analyzer Suite using PSA Interactive.

The PSL3424 Power Management Analyzer Suite is designed to workPM8HE 6 st h aPair amdiop4arr t 2

powering across a number of ports with-pert powering capacities of up to Class 8 (90W) @Pad ports and Class 4
BOW)on2Pair ports. PSEG6s maBRair dnch4Pdir patitewithaomariunaonbtof®@& t i on o f
ports. Typically, PSE6s would have a minimum of four or
perhaps an external supply with wktiown characteristics.

The PMA Suite tab menu is shownHRigure 4.82 The menu will l# available when connected to any PB124
instrument licensed for the PM Analyzer Suite. In the left column of the menu are a set of PSE atRiBHt&ype
andMax Grant (method) come from theSEtab menu description of PSE attributelsnportant! TheMax Grant
(method) must be described properly for the PSE to be analyzed. See :2tibausd4.2for further information on
Max Grant method.
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All other critical PSE attributes will be automaltigadiscovered when the test suite rarsl/or when th&pdate
button (see below) is pressed

£ PowerSync Interactive 5

The termMAC in the context of the PM | file View Test Help

Analyzer Suite refers tMaximum PSA Interactive 5.3
Assigned Class This is the maximum PSE PSE Tests Capacity Tests | | PM Analyzer Status
PD class that can receive full power from| psetge | P mp_class_1_sdmt };.": :ons o[- Prsewees totiperaion da teieoes
any given PSE port. For exampkePair ) ¥ mp_class_3_adei o
y9 b pk W mp_class_4_admit Cess 4 [T W

(Type-2, 30W) PSE port would have a M Grank

MAC = 4, that is, it can fully power a FHY rz :“:::f::“ - nac: S w
Class 4 PD as wel | | 2Mer e iomen | T
4-Pair PSE ports could theoredily have HPEME 2 G g macpmcap || T O
aMAC between 3 and 8, though o T
practically speaking, thelAC will be TN | s ko Sokect
between 5 and 8 according to the -4 .
PSL-3M24L Reporting

following table: .
9 TestSWle: | [ Copery Log Fies @ Spreadsheet

AT BT 24P C TedFie

Power MAC e eauence Tess | | | =
Capaci ¥l T : | swpTess |
45 watts
PWR & PWR B: | LAM: | PSE: Type-4, 4Par
g v5.304

60 watts
Figure 4.82 PMA Suite Tab Menu Before M-P Resources Configured

75 watts
90 watts

[l NEEo )]

Before the PM Analyzer Suite can be run, a MBIbrt Resource Configuration that describes connections between one
or more PSE3424 instruments and the PBEdertest must be created. This resource configuration describes:

e PSIL-3424 instruments and test ports connectedpaipowering PSE ports
e  PSlL-3424instruments and test ports connected-fza#t powering PSE ports
e LLDP support (i.e.ifallPSi3 42 4 6 s -3a4r2e4 LP6SSL or not )

As shown inFigure 4.82 if the Multi-Port Resource Configuration has not yet been established, then all controls
required to perate the test suite are in a disabled stdiee Select Portsbutton is utilized to create the MuPiort
Resource Configuration. This is exactly the same process as described earlier indA3®2tdiove, so see that sectio
to learn how to create MulRort Resource Configurations.

s Roweriyne Internciive Once a valid MultiPort Resource
R WL configuration is completed, that
PSE |PowerUp |Loads  |Melers | Waveloms | ConfTed |LveEmad  FMASuke |LDP | configuration will appear in the PM Analyzer
PSA Interactive 5.3 Status windowsgeeFigure 4.83. At this
iz PSE Tests Copacity Tests | | PM Analyeer Status R point, several buttons will activate. The
PSEType: | 7 mpcloss fodmt || ialPollonds 1/ esouneea: Show Portsbutton simply redisplays the
Typed F mp_class_3_adnit PSLel  192.1€8.221.238 - . .
Ve W mp_class_4_admit Cless 4 [T 2 W |||z 5 pE p7 pE pé pl0 pll plZ pli plé Multi-Port Resource Conflguratlon at any
PIVLLDP ¥ fro_mac_admt MAC: ,—; W 4Bz: pl p2 pd pt tlme
it [ommpyiyed | LESERT | ot reiny
BESHERE | woo.pnccon :: s TheConn. Checkbutton runs a utility to
[ Stiess MAC . .
R i e ; verify that there are good physical
L) o fuloSeeet | connections between all test ports in the
PeLML Reporting resource config_uration and t_he PSE. It is_
TedSule |~ CoecLogFies ; fue:dmt always a good_ idea to do this before running
e = o the full test suite.
Wession: Ji |
¥5.2 00 Shoe Toat .
i L Sreae | o Gk | S | The Update button runs the utility to
i PR | LA DL TE S discover PSE attributes required for the PM
Analyzer Suite. This will then displdkiree
5 sawm of those attributes, nametlye 2-Pair MAC ,

Figure 4.83 PMA Suite Tab Menu After M-P Resources Configured 4-Pair MAC , andMin 4Pr Classin the PSE
column on the left. These are the MAC

associated with any-RPair PSE ports, the MAC associated with afyadr ports, and the minimum PD class that
receives 4Pair power. Note that while the MinimuraR&ir Class is described in tRSEtab menu, the PMA suite
will alwaysre-discover that attribute before performing any testing.
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Finally, theSequence Testbutton in the PSE Tests frame activates so that selected tests and test conditions will
execute, ultimately producing the PM Analyzer test report. Sdtggience Testbut automatically invokes thépdate
function even ifUpdate was pressed before sequencing the tests

There are seven PM Analyzer tests in the suite. Depending on the vakieaioMAC and4-Pair MAC , some of
those tests may not be relevant and wildisabled. For example, if testing @2ir Type2 PSE, both the
mp_mac_admitandmp_mac_pwr_captests will be disabled and @elected because there is no value is testing the
PSE beyond Class 4 emulationEach of the PM Analyzer tests are descrilme8ectiors 7.4.2and7.4.3

The three power capacity testsp_class_3_pwr_capmp_class_4_pwr_capandmp_mac_pwr_cap are affected by
settings in the&Capacity Testsframe. The default settingfsuto Select With this setting, the PMA Suite sequencer
will automatically determine starting power levels for the static power capacity scansrip thiass_4 pwr_camand
mp_mac_pwr_captests based on measured static power capacities imghelass_3_pwr_ap and
mp_class_4_pwr_capests respectively.

Each of the three capacity tests can include aesttfor PSE power stressing. In that-sedt, the PSE is brought to

99% static power capacity and monitored over a-deéned time duration for any padrops and power cycles. With

the Auto Select setting, that stast will only occur on the final, or highest class, power capacity test run. For example,
if a PSE has a-®air MAC of 5 or higher, it will run in thenp_mac_pwr_captest.

The time durtion of the Stress Tests is configured via $tieess Durationslider control. It can range from 0.02 hours
(1.2 minutes) to 24 hours. TI®tress Durationslider will only activate if a stress test is to be run, either uAday
Selector with one or more of th8tress Class Nheck buttons selected.

If Auto Selectis deselected, thensers can manually specify:

1) Starting powetperport for the Class 4 power capacity tasp( class_4_pwr_cap
2) Starting poweiperport for the MAC powecapacity testrip_mac_pwr_cap)

3) Inclusion of stress sutest in Class 3 power capacity test

4) Inclusion of stress sutest in Class 4 power capacity test

5) Inclusion of stress sutest in MAC power capacity test

the option to request that each tests —
build detailed logs of actions and PSE| |
responses throughout every test ' =
sequenced. Selectii@pllect Log | mmeee Pover/Gri Tinine
Files before pressing Sequence Tests =i E—— i

will allow this to happen. The logse
named for each test and are found in
the current Results reporting directory i —
(see SectioB.2.95. These files can be === e
extremely useful for observing PSE PR =R I
behaviors including any unexpected ol ‘ (

problem behaviors. ‘

Port Power Flapping Demoted Ports LLDP Recovery

PSE Ports
_PSEports_

As a sequence runs, the user may elec ¢
to terminate that sequence at any time
using theStop Testsbutton. That F
button will only activate as a SEQUENCE  romercapaciy Tesss
iS running.

Expect vs Actual Ports

Static Power Capacity
reyic soticaapocty e & over ransedcapaty

Watts .

Finally, the Reporting frame allows the
selection of two report options. First,
the defaut option is to route test i
results to the standard PMA test repor ... soveereoreness
an ExcelSpreadsheetas shown in -
Figure 4.84 Alternatively, test results
may be directed to Gext File that will
have a timedate stamped name in the = e e
current Results reporting directory.

= - Transient Power Capaci L2 Grant Integrity

capacty, e s esare s over lfosatad power

it
atts

Figure 4.84 PMA Suite Standard Report
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4.11. LLDP Tab Menu

Important! The LLDP tab menu will only be available when connected to aF2UL instrument. It is not available
to the PSE3424A instrument.

TheLLDP tab menugeeFigure 4.92) provides access to test port LLDP emulation and arsalgaiures when the
connected PSA000 (or PSE3000 PSL-3424.) instrumensupportghe LLDP feature. The tab menu is disabled if
that license is not present on the presently connected PSA instrument.

LLDP emulation an@nalysis involves flexible

5" PowerSync Interactive 5

Fle View Tet Melp emulation of any PD that supports the 802.3 PoE
. . : - . LLDP protocols and capture of protocol
PSE | PowerUp | Loads Meters ‘avelors | Conf. Test | LiveEmul | PMASute  LLDP ~ .
: - ‘ sequences, or ftraceso, for
e observing the 2vay PoE LLDP protocol
s ':'_’H::_m S [t | LTI | including associated protocol timing. ~ Protocol
e Pty || @ Tpeaasioe E M | o — trace repod are automatically produced to
- AdustPowes | | £ TiweaDud £ o standard Excel spreadsheet analyzers or to text
% Mainitain PD Class 1st Req'st 60 sec MAC/LLDP Config .
& Classs [ ®d w||C 1@ [ pem files.
- € Olass6 Eeautiise C HMsec  ShowAdd
Derarn D0m? A% Bogt oo & B0ss _SetDelauts The LLDP tab menu supports both 802.3at and
' Spreadcheet Class 8 0.0 SRR e  lOec [ SaveDefauls .
© TeaFis € © 150 802.3bt PoE protocols. 802.3at protocol is
F o= | invoked when testingype-1 or Type-2 (2-Pair)
_Conectlal || Discomnect Lav | PSEG6s. 8 0 doké&dlwhen pr ot oc ol
testingType-3 (2-Pair or 4Pair) andType-4 (4-
Pair) PSEOsPSEtabmesugeseuch, t he
: _ Sectiord.2) is essential to properly describing
PR A PWR B: LAN: PSE: Type-d, 4-Pair . .
p : the PSE to be analyzed prior to running protocol
T traces.
Figure 4.92 LLDP Tab Menu The PSE: indicaton the lower right corner of

the PSA Interactive background menu always

indicates the currently declared (or configured) PSE typ
that can be emulated and it affects the 802.3 PoE protoc@wéhsit will be utilized. The following table describes
this relationship.

PSE: Indicator | PD Type Options PD Class Options PoE LLDP Protocol
Type-1, 2-Pair or Type-1/2/3 Class 0, Class 1, Class 2, 802.3at (12 octet)
Type-2, 2-Pair Class 3, Class 4
Type-3, 2-Pair or Type-1/2/3 Class 0, Class 1, Class 2, Default: 802.3bt (29 octet)
Type-3, 4-Pair or Class 3, Class 4 Optional: 802.3at (12 octet)
Type-4, 4-Pair
Type-3, 4-Pair or Type-3/4 Single Class 5, Class 6, Class 7, 802.3bt (29 octet)
Type-4, 4-Pair Class 8

Type-3/4 Dual Class 1D, Class 2D, Class 3D,

Class 4D, Class 5D

4.11.1. Configuring MAC Layer Settings

TheLLDP tab menu may be utilized to observe and configure low level
LLDP protocol components a@fTL (time-to-live) and the emulateMAC
Address The selectedTL value will be included in all outgoing PD
Request packets during a trace.

The Show Addr buttonwill open up a display windowsgeFigure 4.93)
showing the MAC Addresses assigned to each test port. These address
be manipulated in PowerShell PSA if needed. SaeDefaultsbutton will
automatically program a unique MAC addresses to eachabl@iPSA test
port using a common A r-digit\alde deriged u e
from each test port numheif Save Defaultss checked, those default
LLDP MAC settings will be retained in each test port in a-xofatile
manner.

Important! If test blades are added or rotated within Bf&-3424
instrument, it may be desirable tepeogram these default MAC addresses.

Figure 4.93 Default PSA Test Port MAC
Addresses
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4.11.2. LLDP Protocol Trace Types and Configuration
Regardless of the PSE type (802.3 PoE LLDP protocol),ltB# tab menu supports tregrotocol trace types.

A Power Uptrace captures the LLDP behavior that occurs when a PSE initially powers a PD and enters a power
negotiation process. ThRower Uptrace will generally wait for a first LLDP message from the PSE so that it can time
the duration between power application and first frame. It will then capture a sequence of PD Request and PSE
Allocation messages. THRower Uptrace will negotiatedr the power demand entered in fifeR e g Gefd watts)

in this menu. When the trace is completed, the emulated PD will disconnect and the PSE should remove power.

A Power Up, Adjust, and Maintain trace is designed to capture the LLDP behavior wimeenaulated PD is initially
connected, requests an initial power value, then subsequently negotiates for a second power draw. The trace starts by
negotiating for the power draw specifiedifiR e q ,Gasdtthen captures all LLDP protocol between thatistapoint

and the negotiation of the power draw specifief\id j . Ruvatts)d BVhen the trace completes, the emulated PD

will not be disconnected and power should be maintained by the PSE.

TheAdjust Power & Maintain trace can be used following tRewer Up, Adjust, and Maintain trace to negotiate
subsequent power draw requests made by the emulated PD. When this trace type is selected, the only entry field
available will be theA d j . Retd gvbesetthe new power demand is entered. The prot@ad starts with this new
PD request message and when the trace completes, the emulated PD will remain connected and the PSE should
maintain power.

The time duration of an LLDP protocol trace may be set uBiage Length options. The settings rang®ifn 15
seconds to 120 seconds. Generally, most power negotiations will occur in fewer than 15 seconds.

The rate at which the emulated PD transmits power request messages can also be seRusingdhe toptiéha.t e
This then aff ec franestwithin thd praoca trace yeport.o Tthe setfings inclusie; 10 se¢15 se¢

or 30 sec This timing does not affect the emulated PD response to new PSE power alldctmsesmessages will
be more immediate.

The reporting may be directeddcstandard (Microsoft Exc&preadsheebr to aText File. The standar@preadsheet

report is required in order to evaluate and limit check all aspects of PoE LLDP protocol including parameter values and
message timing. This feature requires that MizitdSxcel (2007 or later) be installed on the host computer.

Depending upon the PD emulation perfornt@R.3at 802.3bt Single Signaturgor 802.3bt Dual Signature the

spreadsheet report invoked will be unique for that protocol case.

4.11.3. 802.3at LLDP Emulation and Protocol Tracing

When the PSE Type has been declared as-TygdPair or Type2, 2-Pair in the PSE tab menu, then the LLDP menu
will automatically be configured to work wi02.3at(12 octet) LLDP protocol and any trace reports generated will
test according to the 802.3at protocol.

|n Flgure 492ab0ve, the LLDP 3 PowerSync Interactive - LLDP Display Window

tab menu is configured for a Power LLDP Power-Up Trace Port 1.2

Up trace emulating a Class 4 PD | [

reqUestinQS.SWattS. Trace Trace Starss with PSE Framed 1 afver Fover Applied.

duration is set t80 seconds with a Time(sec) Frem  To Type Regquest Allccated Port_Class Pof_Cap PoE_Stat Fwr_Class Source Priority

5 second priodicity of PD request
messages. When tRan Trace
button is pressed, the emulated PO
will connect, get powered, and

enter a POE LLDP power : : e : : : by
negotiation protocol. A live s coern, n P e s ) o
display of this opens to show

protocol messages as they occur i .
(seeFigure 4.94. Figure 4.94 Real Time Trace Window

LoW
LoW
LoW
Low
Low
LowW
LowW

Once the trace duratioBseconds) is exceeded, the protocol trace terminates and the 802.3at LLDP spreadsheet
report pops upseeFigure 4.95. Spreadsheet reports may be retained permanently by simply saving the spreadsheet
to any desired location.

The spreadsheet report delineates message direlagiohblue versuswhite shading), provides message contents,

message timing, and flags any problem arggist(read such as a slow response time by the PSE to a new PD power
request. It is a very efficient tool for assessing the integrity of protocol transactions from a PSE port.
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PSA-3000 LLDP Trace . .
June 4, 2020 2-43 P [PsE [Port [Trace Type [R T [Echo Time [Alloc Time [init. Time _[Time To Live] é Sifos
= 3

Technologie
version 5.1.01
Allocated PortClass MDI Capability MDI Status Power Class Source Priority

PWR+3.2 PSE PD 2 13.0| 13.0 PSE YES ON 4 PRIMARY Low
0.0 PD PSE e 13.0 13.0 PD HIA NIA 4 PSE LOW

0.1 PSE PD z 13.0| 13.0] PSE YES ON 4 PRIMARY LOW

2.3 PD PSE s 20.3 13.0 PD N/A NIA 4 PSE LOW

3.0 PSE PD 2z 20.3| 20.3] PSE YES ON 4 PRIMARY LOW

5.3 PD PSE e 20.3) 20.3 PD HIA NI 4 PSE LOW

155 PD PSE E- 20.3 20.3| PD N/A NPA 4 PSE Low

22 6| PSE PD 2 20.3| 20.3) PSE YES ON 4 PRIMARY Low
258 PD PSE 2z 20.3 20.3] PD N/A NFA 4 PSE LowW

36.0 PD PSE z 20.3) 20.3 PD HIA NIA& 4 PSE LOW

42.7 PSE PD z 20.3| 20.3] PSE YES ON 4 PRIMARY LOW

Figure 4.95 Pop-Up Spreadsheet Report of 20.3W Class 4 Power-Up

An example of an 802.3&ower-Up, Adjust, and Maintain trace
for aClass4 PD initially seekingl2.6 watts then seeking an SR L N
adjustment t@4.3watts is shown inFigure 4.96. e | [0 1o = e

¢ |LweEmd | PMASwe LD

S -
@ Pomtp, || € TypedliSige Danc S [ Pari
“""‘-PM © Type 3 Dol @ Auec
© L Mainian PD Class 13t Rea'st € Bsec MAC/LLDP Config
Ol 0 126 W 120w LLDP TTL
€ st ReastRate | | ¢ gpe  showads
Reposting € Clanr2 Ady. Req'st F Ssec & G Set Detauts
o s E 1050
o a3 #y w 10 © W0wc T SoweDeioats
€ TetFie @ Clssi d 1550

€ Dsec

ConrectLAH | Discormect LAN

PWR A PURE: Lan PSE: Trpord, 4Psx
% V5308

F Sifos
Technologies

Figure 4.96 Class 4 Power-Up to 12.6W and Adjust to 24.3W

4.11.4. 802.3bt LLDP Emulation and Protocol Tracing

When the PSE Type has been declaretiypg-3, 2-Pair, Type-3, 4Pair, or Type-4, 4Pair in the PSE tab menu, then
the LLDP menu will automatically be configuredwork with 802.3t (29 octet) LLDP protocol and any trace reports
generated will test according to the 802.3bt
protocol. Further, the exact format of that |l E t =

protocol will depend upon whether a Single| fle Ve Tet Hele

Signature Type-1/2/3or Type-3/4 Singlg Pt |PowsrUp |Loas  |Mets | waveloms |Cont Ten |LveEmd |PMASwe LLOP
PD is emulatedr a Dual SignatureTfype-
3/4 Dual) PD is emulated.

PSA Interactive 5.3

Trace Type PD Type Trace Length S |
& PowerUp © Type1/2/3 [T AT Frames  15sec

In Figure 4.97, aType-3, 4Pair PSE is o Ponetlp || @ Typesiasinge & Wsec _— —
tested using &lass5 PD emulation. The o~ Adist Fower € Type3/4 Dud _ : :j“ :

PD is requesting an allocation 8.4 watts f Maten o ' wlll iz [ FeriiOF Confe

from the PSE. The real time protocol trace| ¥ B0 ReqstRate | |~ o groias
display shown irFigure 4.98opens when Reparting C G ? Adi. Req'st o @ G0 SelDetos
theRun Trace button is pressed. Thisisa | ¢S | 75t D0 W T 6 e T SaveDelas
very wide panel necessitated by all of the C 30sec

el ements (or TLVG6s)
PoE LLDP protocol.

Connect LAN Disconnect LAN

PR A PWRE: | LAN: | PSE: Type-d. 4Pai
£|,r5 V5304

Figure 4.97 Class 5 Power-Up to 38.4 watts
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LLDP Power-Up Trace Port 1

Pore 1
Tzace Starts wizh PSE Frames 1 after Power Applied.

Time_sec Frem To Typ

POFRFOTPr
E
o
i

rRacE

coMpLETE!

ssReq Alloc Dev PeZ? Stat atCl S'zce Pr'ty dsRgh dsRqB dsAlch dsAlcB 4PID PsePwrStat

Reserved

Resezved

Rs'va Both_Alts
Pur_Sing Reserved
s'vd Both_les

PdPwsStat PseFwsPrs dsClh dsClB

sspp

D ssPD s
s
s

32D
ss2D
ssPD
552D
557D
552D

559D
ssPD

3 PSE_TS NeIsel

P55 Nolsol

40.0
W/A
a0.0
H/A
40.0
WA
N/A
W/A
W/A

wo
WA

NG
H/A

N
WA
WA
wsA
WA

55CL FwsTyp PDload MaxPur PSZaCl aClDene aClReq ShutRg OffTime

Idle Tdle Nonme o
N/A Idle Neme °
Idle Idle Nome o
M/A Idle Hone °
Idle Idle lome °
N/A  Idle None °
W/A  Idle Wome °
N/A  Idle Fone o

Idle

Figure 4.98 Trace Display - Class 6 Power-Up to 44.4 watts

Upon completion of the trace as determined by Trace Length, thefpBgcel spreadsheet report will open as shown
in Figure 4.99 This report differs significantly from the 802.3at protocol trace repdhtesie are many more fields,

more complex limit checking, and a column of PSE and PD fixed value fields to the right. As with the 802.3at report, if

any fields or parameters are found to be in violation of 802.3bt LLDP protocol, they will be

} Sifos

120 Technologie!

version 5.2.01

PSE Fields

MDI Pwr Support

MDI Pwr State

.at Type

Device

SE

Power Source

Priority

oW

aCl Done

802.3bt PoE LLDP Trace
a 8:34 A PSE [ Port | Trace Type| Requested | Allocated| Echo Time | Alloc Time [Init. Time| Time To Live]
PSA Address: 192.168.221.139 Arubazga3in 1-1 P overdp 38.4 38.4 2.3 2.3 2.4
Pwr Type Class Requested Allocated PSE Pairs PSE Max PSE Stat PD Stat PSE aCl PD 4PID
PWR+2.4 PSE PD PSE_T3 3 13.0 13 BOTH_ALTS 40.0 4PR_SINGLE RSVD NO o
0.0 PD | PSE | PD 35 5 13.0 13 RESERVED | N/A |RESERVED| PWR_SING | N/A 1
1.2 PSE | PD | PSE T3 3 13.0 13 BOTH_ALTS | 40.0  |4PR_SINGLE| RSVD ND 0
24 PSE | PD | PSE_T3 3 13.0 13 BOTH_ALTS | 40.0 |4PR_SINGLE| RSVD ND 0
34 PSE | PD | PSE_T3 3 13.0 13 BOTH_ALTS | 40.0  |4PR_SINGLE| RSVD ND 0
43 PSE PD PSE_T3 3 13.0 13 BOTH_ALTS 40.0 4PR_SINGLE RSVD NO o
X PD | PSE | PD 35 5 38.4 13 RESERVED | N/A |RESERVED| PWR_SING | N/A 1
7.4 PSE | PD | PSE T3 5 384 334 | BOTH_ALTS| 40.0 |4PR_SINGLE| RsSVD ND 0
c7 PO | PSE | PD_35 5 8.4 38.4 | RESERVED| N/A |RESERVED| PWR_SING | N/A 1
145 PD | PSE | PD_35 5 8.4 384 |RESERVED| N/A |RESERVED| PWR_SING | N/A 1
202 PO | PSE | PD_35 5 8.4 384 |RESERVED| N/A |RESERVED| PWR_SING | N/A 1
256 PO | PSE | PD_3S 5 384 384 |RESERVED| WN/A |RESERVED| PWR_SING [ N/A 1
Figure 4.99 Spreadsheet Report: Single Signature Class 5 Power-Up Trace

In Figure 4.100, ®ual Class 4PD emulation is
defined to &ower-Up, Ajdust, Maintain protocol
trace. Each pairset of the emulated PD will initially
requestl4.6watts, then once granted, will adjust the
power demand to123 watts on each pairset A and B.

Important! Note that there is no ability in this menu
to have differing power requests by pairset. If there
is a need for that, then the PowerShell PSAtyti
trace_lldp_pwrup or trace_lldp_changemust be
used §ee SectioB.5).

The trace is configured f&0 seconds with 5 second
PD message periodicity. After the trace completes
the Dual Signature 802.3bt report opens as shawn i
Figure 4.101

yne Interactive 5

File View Test Help

- - .
PSE |PowerUp |Losds  |Mete | Weveloms | Coni Teu |LiveEmd |FMASwe WP |
PSA Intesactive 5.3
Trace Type PD Type Trace Length Fun Tiace I
€ PowerUp C Type1/2/3 ™ AT Frame: © 1538
i«
£ :::L';ldpm' : R ~ Hse Status Poit 1
(¢ Type-3/4 Dual 45 sec
~ Adust Power =
L Maintain PD Class 15t Reg'st 60 sec MAC/LLDP Config
€ Class1D g w| | © 12 LLOPTTL
€ Class 20 AedstRate || 3sec  Showhdd:
Reporting € Class30 Adi. Req'st € 5sec £ B0sec | SelDelomdts
& Spreadshest @ Clasz 4D 73 WH Ci0e € F0smc T SaveDelous
€ TedFie € Class 50 C 153ec
© e
Connect LAN Disconnect LAN.
PWR A PWRE: LN PSE: Type-d, 4Par

% v534

Figure 4.100 Dual Class 4 Power-Up, Adjust, Maintain Trace

802.3bt Dual Sig PoE LLDP Trace

P PSE T Trace Type

[Req A[Req B |Alloc AJAlloc B Echo Time

[ Alloc Time [Init. Ti
35

me]

TIL |

PSA Address: 192.168.221.138 myB1P SE 1-1 Pw Change

21.3]

Fsl

P o |

35

-1

120

e ClassA ClassB RegA RegB AllocA AllocB  PSE Pairs P SE Max PSE Stat PD Stat PSEaCl PD4PID
PWR+35 PSE PD | PSE+T3 4 4 14.6 146 14.6 14.6 BOTH_ALTS 29.2 4PR_DUAL RSWD NO o P SE Fields
0.0 PD PSE " PD_30 4 4 o i) ps i Fa s o 8) RESERVED NIA RESERVED | 4PR DUAL HIA " MDI Pwr Support
35 PSE PD PSE+T3 4 4 213 213 N3 213 BOTH_ALTS 426 4PR_DUAL RSWVD NO 0
5.1 PD PSE ["PD 30 4 4 i) 210 F i i) RESERVED WA RESERVED | 4PR DUAL HI& "
103 PD PSE | PD_3D 4 4 i) 21.3 A3 pui ) RESERVED NiA RESERVED | 4PR DUAL HiA 1
156 PD PSE PD_3D 4 4 213 213 N3 213 RESERVED WA RESERVED | 4PR_DUAL NIA 1
209 PD PSE PD_3D 4 4 213 213 N3 213 RE SERVED Ni& RESERVED | 4PR_DUAL NIA 1

Figure 4.101 Dual Class 4 Power-Up, Adjust, Maintain Trace Report

August 26, 2025

Sifos Technologies




PSL-3424 Reference Manual

4.12. PSA Interactive Exercises

The following paragraphs will demonstrate various operations that PSA Interactive will perform. These may be used to
gain hands ofamiliarity with the P%-3424instrument and PSA Interactive software.

4.12.1. Configure All Ports to Type-2, PHY Granting PSE Powering Alt-A Pairset and Save PSE Attributes

The PSE is known to be Tyj#(30W), powering AHA pairset with negative (MDK) polarity. Additionally, the PSE
is known to use-Event classification to grant Tygepower to a PD and the PSE is known to use the DC MPS method

for disconnect detection. Save the PSE configuration
Menu Step | Task Image
PSE 1 Select AT Type-2, - s
Select Alt-A and MDI-X e |rwwtp Jouk  (Meer | Worstome | Cot Ton |LvoEmi | wPeatee Juve |
The PSL-3424 does not require the awvna | [l o v ? TP P
Polarity configuration but other PSA-3000 corteazus || @ a0 o | e
instruments do, so it is beneficial to A [ e i
include this in the PSE Attributes file that SaepsEan socsating | sapc :
will be created below. — S am— e
N e | oo
2 Apply Settings
PSE |Powerts |tostr | Metor | worstoms | Coct Tet | UveEmd | MPerTen Jupe |
This sets up the test blade for 2-pair PSE | — — e
testing o | s e
Select PHY and DC MPS 2
_smersean Boply Setings | & atpoms | T
This declares other PSE attributes that B —— R | e
will be used by automated tests i I— o
g V5205
3 Press Save PSE Attr -
Enter myType2PSE.txt °
HedeFsidn ot
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4.12.2. Auto-Discover an 802.3bt PSE

The PSE is known to be 802.3bt compliant but all other characteastiasknown Automatically discover other PSE
attributes and configure the P8l24 test ports accordingly.

Menu Ste Task Image
1 £ ractive 5.0 Port Selection x

Port Select Current test port is configured for 2-Pair
Alt-A PSE powering.

7
o
o

[

v 1z 14 16 18 22

Close. PSL Address| 152168.221138 Select PSA

PSE 2 Press Auto Discover

3 PSE Auto-Discover
Press Start

(PSE discovered as:

4-Pair Type-4, Max Power Grant PHY,
Min 4-Pair Class= 1, DC MPS)

4 Press Return

Menu settings and PSE Type and
Powered Pairs indicator updated

Port Select 5 All test ports now configured for 4-Pair
Single Signature connections.
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