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1. I ntroducti on

1.1. PowerSync PL Introduction

The PowerSync Programmable Load (PE100)is designed to enable basic testing and stressing of IEEE 8@2Bat
802.3btPowerover-Ethernet (PoE) Reer Sourcing Equipment (PSE). The PS200existsin 2 different
configurations:

PSL-3000 I One PowerSync Programmable Load Chassis and PSL Controller Card (Slot 0)
I  One to twelve PSI3202 or PSI-:3102Dual Port PSE (Power Sourcing Equipment)
Load Modules with capability to tefbm 2 to 24 PSE ports
I PowerSync Programmable Load Software (Ver&dror later) for a host PC
including PSA Interactive graphical user interface and PowerShell PSA interacti
scripting console.
1 Optional PSE MultiPort Suite: Live PD Emulation and tR& AnalyzerSuite
I Optional PoE LLDP (PSE and PD) Emulation
PSL-3224 I One PowerSync Programmable Load Chassis and PSL ConGaliér (Slot 0)
gfsd'-'3202 f 12 PSI-32020or PSL-3102Dual Port PSE (Power Sourcing Equipment) Test Modu
ades) with capability to test 24 PSE ports
i PowerSync Programmable Load Software (Ver&dror later) for a host PC
PSL-3024 . . . . o
(PSL-3102 including PowerShell PSA interactive scriptiognsole.

blades) 1 Optional PSE MultiPort Suite: Live PD Emulatioand thePM AnalyzerSuite

9 Optional PoE LLDP (PSE and PD) Emulation
Note: PSE3102 and PSi3024are obsolete products

Each PSE3000 test port includes an input to receive both power and data from a PSE and an output where Ethernet
packets may be forwarded to a LAN Analyzer or other data transmission interface. The PowerSync Analyzer test ports
are designed to forwartD/100/1000Basd and multigig signalswhile terminating the DC power from a PSE. PSL

3000 test ports also offer capability to terminate Ethernet links with an ability to emulate Link Layer Discovery

Protocol {LDP ) messaging from an LLDBapable PowereDevice.

The PowerSync Programmable Load is controlled from a PC over a TCP/IP network connection (10/100BaseT).
Multiple PSL-3000 instruments of varying configuration may be controlled from a single controller. Each test port
works in conjunction wh host software to provide various Powered Device (PD) load emulation functions along with
basic PSE measurement functions.

The PSL3000 and PS13024 represent the entry level to a family of PowerSync Analyzers from Sifos Technologies.
The PowerSync Angzer 3000 (PSA3000) extends the testing and analysis capabilities of the3B8Q with many

features useful for fully and automatically qualifying PSE ports to the 802.3at standard and troubleshooting PSE ports
that fall short of the 802.3at standard.

1.2. Reference Manual Organization

Section?2 of this manual provides an overview of PoE technology and the applicable IEEE 802.3 standards, including

many of the i mportant behaviors of Power Sourcing Equipm
users will first need to have at leadiasic grasp of POE technology in order to best understand the capabilities and

usage of the PowerSync Analyzer and related products.

Section3 will introduce PowerSync Programmable Load instrument capabilities and basic leards@urces.
Additionally, Sectior? will provide an overview ofthe PSB0006s soft ware organization. A
resources will support more intuitive usage of FBBI00 software applications and development enwiremts.

Section4 will detail the features and usageR$A Interactive graphical user interface software for the PowerSync

Analyzer and Programmable Load instruments. PSA Interactive has been designed to allow robust access to

int rument resources combined with rapid means by which to
various instrument chassi sb. It can be used for occasio
for test script prototyping. Eraples will be provided to demonstrate various tasks that PSA Interactive will support.

Section5 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 for m t he fAAPI 0
programming interface) for the PS4000. Users who wish to fully automate certain test sequences or to optimize test
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throughput can readily use PowerShell PSA to build test scripts and associated applicationShddda®A is built
on the widespread Tcl/Tk script language and will enable test script integration with various Packet Transmission tests
previously developed within Tcl/Tk.

Section6 (Omitted for PSE3000

Section7 provides aroverview of theB02.3atPSE Multi-Port Suite including the PSE3 0 0 0 6 s PSEPowgru e

Management Analyzer SuiteandMulti -Port Live PD Emulation. All PSL-3000 Multi-Port features are designed to

support simultaneous and sequential Powered Device eéomglacross upto eight P80 00 chassi s6 and up
802.3at compliant PSE portdMulti -Port Live PD Emulation enables PSI3000 test ports to behave as udefined

Powered Devices with full support of the IEEE 802.3at standard, includingZgpeies with POE LLDPgee Section

8). Multi-Port Live PD Emulatiomlsoenables interactivemanual)PSE sytem testing of power management
administrative actions, and system policies in mid to hi

The PSEPower Management(PM) Analyzer Suite performs fully automated system testing of 802.3at Typad
Type-2, including PoE LLDP capable Ty, PSEG6s. This powerful testing capabi
di fferent 0 cloaARDseudalionavaluhting:t y pes o

9 PSE powering and power granting decisions and stability

9 Static power management behaviors and policies

9 Power capacity uncertainty and variation to each powered PD

i PowerUp, LLDP response, disconnect shutdown, and group oveiiloaty behaviors and
responses.

9 Port group subset powering and granting behaviors

1  Multi-Port stresvertime responses
ThePSEPM Analyzer Suiteis purchased as a feature option or an updraelesefor each PSA instrument.

Section8 will overview PSI-3000PoE LLDP Emulation and Testing Capabilities available from PSA software. The

PSL-3000 offers capability to flexibly emulate powered device (PD) LLDP transmissions and to recover PSE originated

LLDP transmissions for analysifo message contents and message timing. Ful
available with standardized spreadsheet reporting and protocol parameter analysis. These capabilities are supported

with full compliance to IEEE 802.3 Clauses 33 and 79 afiectdy the IEEE in 2009. Coupled with PSE MiRtrt

Suite features, Powered Device LLDP emulations may be defined to run continuously to many PSESiotHEDP

Emulation and Protocol Tracingis also supported with this feature.

PoE LLDP Emulation and Testingis purchased as a feature option or an upgrade for each PSA instrument.

Section9 will tie together other 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 transmission test libraries and scripts.

1.3. Related Sifos Products

The following Sifos products share certain hardware and soffearares with the PS&000 product family.
Reference to these products may be made elsewhere in this manual.

1.3.1. PVA-3000 PhyView Analyzer

The PhyView Analyzer (PVA) is designed to perform direct physical layer testing and analysis of 10/100/1000BaseT
LAN ports. Similar to the PS000, the PhyView Analyzer is packaged as-pot test blades that may be installed
within a PSA3000 chassis sidey-side with PSA3x02 or PSE3x02 test blades. PVA test ports can be controlled

using the same script automatiafte/are, PowerShell PSA, as are R3¥02 and PS13102 test ports. However, the
graphical user interface for the PVA, PVA Interactive, is a distinct and separate software package from the PSA
Interactive graphical user interface that is used for the-BE®WA family of products.

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

The PVA-3000 can combine with the PR000 to automatically characterize DC Unbalance Tolerance of PSE ports.
This powerful and unique capability is described in the Sifos applicatiorDidténbalance Tolerance in PSE's
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2. | EEE 802.3 PoE Technol ogy Over

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

including switches, routers, aidibs produced by many different networking equipment manufacturers. Such devices

included IP telephones, wireless access points, and digital security cameras that could operate with 13 watts or less

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

equi pment and the networked PDO&s. PDds no | onger requir
locations without the need for running an electrical service.

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

T 48V DC Supply to PDOs

I Guaranteed 13 Watts of Power Consumption per network connection (PD and cabling)

T Power Sourcingofimdm botih chErsd Spanér poaver wdlalddas of Mied i ¢
1

Safety Ainterlocksodo to prevent powering when no PD6s a
PD6s are disconnected as well as to |imit DC current f

T Physical | ayer mechani sm for iPnSdEOvsi dtuoalc hPalrdasc taenrdi zteh upso wr
delivered per port.

2.1. IEEE 802.3at Enhancements

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

i Enabled higher powefype-2P D6 s s u ¢ s aaess pwints, gahnag security cameras, video phones, and
audio appliances requiring continuous power to 25.5 watts at distances up to 100M from th&y8R.P SE 6 s
furnish at least 30.0 Watts at the PSE output.

Provided full backward compatibilignd interoperability to existingype-18 02 . 3af compl i ant PSEO®s
Enabled all PSE6s, including midspan injectors, and al

1 Minimized cost increases for PSE ports and PD equipment so that services requiritigamdi® watts were
economically viable.

9 Improved potential power management granularity through a datalink protocol (LLDP) allowin@Tyg@ SEG6s t o
more effectively distribute a shared DC power supply.

9 Resolved well known issues of specification clanitiyerent in the 802.3af specification.

E R

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

specification was aype-1P S E . PSEd6s that del i veType2P SE® argyofth®&@ Watts p
802.3at specifications were divided according to TY¢persus Typ P SEO6 s . Howeverl, 802. 3at
PSE6s to evolve in ways that gained many of the | EEE 802
continue to limit minimmn 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 offf@eEer to just two of the four wire pairs found in a

Category 5 or 6 LAN cable. However, prior 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 600wrtintious current flow on the

unused wire pairs (or pairsets) in a LAN cable meaning t
could safely draw up to 51 watts instead of 25.5 watts.

Why did 802.3at not take advantage of thisopti@®@® i ng back to 802. 3af, PD6s were re
wire pair power source in order to accommodate older wiring systems that only provided two wire pairs for data.
Further, those PD6s had to be deTdatgpaedarset®)oatbecept t he pow
10/100Bas€T spare pairsp@irset B), and to accept the power in either polarity so that crossover patch cabling or

system wiring did not disturb the delivery of POE power. To retain backward compatibility, 802.3at ritaisache
requirement at the PD i nt e rvWaeednrlging cireudsiieaccep powee ffom either i mp | e me
pairset A or pairset B in either positive or negative polarity.
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This typical design of a PD created significant complicatiopswier 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 thaeguolalig that behavior. For this
reason, 4air powering was abandoned during the development of the 802.3at standard.

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

four wire pairsrather than two wire pairs reduces total-¢ménd electrical resistance by a factor of two meaning the

"R loss is also reduced by at | east a f aepaigpowentbtalt wo . S«
system power consumption is texéd.

IEEE 802.3bt tackled the whole issue elPdir powering through a combination of new requirements for 802.3bt
compliant PSE6s, 802.3bt PD6és that draw more than 25.
much power delivery asas available under 802.3at givena impact to installed cablingplants PSE&6s and PD
support up to 51 watts at the PD are referred fhyps-3 devices.

w
S

o U

Further, 802.3bt enabled even higher wawés $seowm PSEOWheh
furnish 90 watts on their outputs. PSE6s thaflypsdupport 9
devices. Implementation of POE systems using #ypquipment requires certain constraints that must be applied t

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

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

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

The key features of the 802.3bt specification are:

9 4-Pair Powering up to 71.3W at the PD and 90W at the PSE. (Actually, the standard allows for systems where
PD®&s ¢ o u bntralled gincuinstances, draw up to 90W).

Full backward compatibility with 802.3at, and therefor

9 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).

9 Full range of PSE powering capability includindair powering from 4W up to 30W anelP&ir powering from
4W up to 90W.

i Extensions to the PoE datalink (LLDP) protocol to enable more refined poavet a g e ment by system P S

T I mplementation of a very | ow power fAsleep modeodo where
power from a PSE. This is a key feature to LED lighting systems that operate from PoE power.

T An alter matginag ufrdeudadP R rfchomtect ure where in essence, a F
powered by each pairset.

T An alternative PD power classification scheme, fifaut ocl
system PSE without relyingn datalink protocols. This also is a feature aimed at LED lighting systems.

1  Support of 2.5GBas&, 5GBaseT, and 10GBas& data links carrying POE power.

=

802.3bt opened the doors to many future applicatiooaferoverEthernet, most notably lighting systems, large
panel displays, wireless microcells, higher power wireless 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 differealgitrical signals
used by 10/100/1000/MBaseT communications links. From their inception, ¥
Ethernet interfaces have been designed to work over distances of up to 100 meter

-
LAN PHY

In order to assure electrical isolation between equipment and also frontalect
disturbances appearing on long cabling runs, Ethernet ports include isolation
transformers on each wire pair. 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 experence the exact same DC voltage and share 50% of the DC current. 802.3bt VS
Insertion of voltages and extraction of currents is performed using the primary coil 4-Pair

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

ficent er ed oofthe DCepowardhasind impaat to the integrity of the high PSE v
speed LAN signaling. T

LAN PHY

Figure 2.1depicts a typical PSE interface. APair (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 tRad PSE because
typically, 4Pai r PSE®&6s can independently

PD

LAN PHY

negative, or low side.

—

LAN PHY

polarity. Figure 2.2demonstrates a typical PD igal interface (Pl) whereby

<

power load. In 802.3bt terms, this Pl represersiagle signaturePD because
the bridge outputs are combined and do not serve separate,riddapkads.

(1)

generallynot
common. s — ALTA MDI MDI-X

_________ ALT A
Figure 2.2 PD Connecton |l e e e m o — ALT B MDI MDI-X
4 ——_______ ALTB

<2 2l lel2] ol e

LAN PHY LAN PHY

2.4. Pairset Terminology & Polarity Figure 2.3 PSE Pairsets
A pairset consists of one wire pair that sources current from

Unli ke PSE6s, -Pbbsoadevatwaybedduse
802. 3af specification, PDb6s needed

all four wire pairs are combined through full wave diode bridges to serve the PD

802.3bt also describelial signatureP D6 s wher e the diode
combined but rather are wired to separate, independent loads much as if the PD

was really two PD&6és, one connected to

pairset and also, typically, the fAswitche

bridi

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 ad\lternative A @Alt-A) and Alternative BAIt-B). A 2-Pair 802.3at 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 twaevpairs used to transmit data in 10/100B&dmks. TheAlt-B pairset

refers to the wire pairs not used in 10/100Badmks. 2Pai r PSE6s compl i ant to 802.

power on either pairset. In terms of T688 wire pairs, AHA consists of wire pairs 2 (orange) and 3 (green) while
Alt-B consists 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.

3at

Each pairset provides voltage and current to the PD in either 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 volage is on wire pair 2 and the negative voltage is on wire pae8Figure 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 voltage on pair 2MbileX means
positive voltage on pair 4 and negative voltage on pair 1.

In practice, manyPai r PSEG&6s aAlteA, MDb-Kandigany4 di t oPSEOG s aAlteA,MDb-nf i gur ed

X combined withAlt-B, MDI .

802.3bt require3ype-4P SEO6s t o be -AdMDI-XapdiAltB,dMDla ©ldeA802.3afmics pan PSEO S

were required to power olt-B with MDI only, however, that restriction was lifted under the 802.3at standzed
mi dspan PSE®&s need-&@@pair bANscanpgetmms 1 000Base

2.5. Basic POE Processes

PoE power is entirely managed by PSEO&s. PSEb6s ar
9 Discriminating Powered Devices from other devices that might be damaged if POE voltagappliece

9 Assessing the basic power requirements of a newly connected PD

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

Conducting PoE linkayer (LLDP) mutual discovery and power negotiation

9 Supportingspurious peak power demands from a PD

T Remcting to PDO6s that are drawing more power than
9 Supporting surge power demands from a PD when PSE power sources are replaceeupypbaek sources

9 Supporting unbalanced load currents between pairsets when powgrangtd single signaturé D 6 s
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9 Limiting maximum possible current in the event of short circuit in order to protect the PSE power supply and to
limit cable heating or sparking

f Reacting to PD6s that have been disconnectedheby removi
PSE port.

The following sections will address these PoE behaviors 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 mechanisootistantly monitors for an 802.3 Powered
Device (PD) to appear at the end of the LAN cable. If apawered network device is connected, the PSE port can
function just as would a neloE port and link to the networked device. However, if an 802.3 Rbninected, the
PSE port will quickly recognize this and begin the 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 PDdlwiesent a load resistance between 23Vaad 26.3RVthat when measured

at the PSE is between 13Kand 26.5 KV given an input voltage under 10 VDC. They further specify that the method

of resistance measurement shall allow for an unknown voltage grimpai8 volts associated with one or more diode
junctions in series with this | oad resistanbwD] This i mp
measurement performed at 2 (or more) voltage levels and that the minimum detectiemokage 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
[DV / Di] Voltage Step 1 7.2 VDC
Maximum Acceptable Load Resistance 26.5 33 KW
Minimum Acceptable Load Resistance 15 19 KW
Maximum Acceptable Load Capacitance 0.15 10 nF
Slew Rate of Voltage Step 0.1 V / nsec
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
zgfig';?gﬁg?ﬂf;'?fm, variation and that in practice, detection pulses and
Voc detection measurement schemes do varyfiignitly
(- across PSE interface technologies. The 802.3 PoE
i standards dootprohibit the use of complementary
" | A schemes that might improve detection accuracy and
(1] speed while also 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 ~25KVPD 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 ~2BHoad. 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 O f [t aes. L
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
differenceea bl es 802 . 3
di fferentiate be
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

. - . 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 ’ mark Mark
table. Table values are based _ Vo e
A . . . Muilti-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 Clas 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 powethestandaldor i zati ons,
PD Signature | Total Events PD Class Authorized Units 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 providing between 15.5V and 20.5V

at the PSButput and between 14.5V and 20.5V at the PD ingegRigure 2.7). Multiple event classification requires

that each class pulse, or class event, be separated by mark regions where the PSE voltage drops to between 7V and 10V

for a period of at least 6 @sc . The mark voltage provides a fibatteryo v
number of classification events so the PD is aware of the power authorizassijgred classprior to powetup.

Another unique feature of 802.3bt is that thistfclass event must be between 88msec and 105msec dusaton (
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 BBtthe 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 refetwetsAutoclass 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 that power level amthesadinagement 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 PD communicates thatlisupport 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 event) class pulse tte¢@x88msec 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 operating voltage.

Inprac i ce, autoclass is |limited in application because man)
condition in this time interval (1.35 to 3.65 seconds) following pewer . Many PDO6s are early in
during this time intervalOne 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 a PSE port is defirmedehich 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 to a PSE. This 802.3 Power-Up
diagrampertains to a single pairset, At 57
or Alt-B, but similar action could occur on Vpee [Vpse
both pairsets of a-pair PSE. Vpse (Type23) ¥ (Type-4)
(Type-1)

Inrush Load

(2]
o

On the PSE side, there are three timing
criteria of interest. The first parameter,
Tpon, measures time from end of
detection until poweup iscompleted.

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 requirkto be
longer than 1%rsec. 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 expectithsudden load and to tolerate it for a period of time referred Tmassh. 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 powerup, this amountt between 400mA and

900mA 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 the lowest allowed enttimiting (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, in other words, for arfpd 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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from t he P Slage surge @ebénds amdiot dblayed surge loads will reduce risk of PSE inrush shutdown by
internally limiting current draw during startup.

While the PSE is furnishing operating power to the PD, 802.3 specifications include restrictions on the amount 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 acreboth pairsets. The AC pepkak 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 converted into défeiial noise that might interfere with LAN signaling. It is worth noting

that as a practical matter, P S B®te 0.91a vaen do uPtDpdust hcaavpea ciint paunt ¢
capacitance on the order aff5 or higher while powered. These levetcapacitance 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 discovery protocol (LLB) 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 PSEo6s are allowed bht not gia%c'i‘j‘%'?deeeowredué@tanﬁlew Dy
POE LLDP. All Type2, Type3, and Typet Nt to you 38.4 watts”

P D 6re required by 802.3at and 802.3bt to

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 maximum power
demarl 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 classification 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 generally used so fgaatriigrs 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 LLDPsuppr t i n PD&6és as a cost saving strategy, thus ca
that legitimately required LLDP to get full 25.5W power to the PD. 802.3bt mitigates that problem a bit by
recommending al | -BwrEOlassifiatmn (at pgweup)rgrianting theirtmaximum 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 furnishing power to the RBe 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 or average powaguired 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 transient (< 10msec)) interva

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, the resistivity lsaracteristic 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 PD requiring thaximum 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 current in theswirlf the Type2 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.
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The following table provides requirements for Pclass, Ppeak, and Ilim_min oegpuirtements 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: The steadytate continuousr 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
powerremoved 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
operating at 50VDC must allow up to 30W
powe 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
Pclass _pd is
granuhrity using LLDP, the PSE is free to
police the power draw at the PSPc(ass
Ppeak) based on that power negotiation.

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

One of the greateshallenges addressed by the 802.3bt specification was the mattertof jpaiir current unbalance
that will naturally occur when agair PSE is powering a single signature PD. This is a critical problem because the

vast majority odt wPrDdsPés. single sign
Alt-A + Pair
N~

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 LAN cabling, or
the PD input. This is complicated 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 specifications for ] ) )
LAN cabling systems did not regulate pairt®st Figure 2.11 Pair-to-Pair Current Unbalance
parset DC resistance.

Alt-A “Pair _
=WWV— !
Alt-B + Pair  memm)

=WV
Alt-B =Pair

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.

Considerable work was done in the 802.3bt standard ttelwehat worst case patio-pair unbalances might be present

in PSE interfaces, cabling, and PD interfaces. In conjunction with this, the cabling industry published guidelines for
pair-to-pair DC resistance unbalance LAN cabling systems. The 802.8hasthincludes 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 Class0Cl ass 8 PDO6s is required to tolerate
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 %

appt

PSE6s must be designed to accept higher pairset current

draw more or less current. Only time will tell if the modeling done within the standard datiyats for all of the
realworld contributions to paito-pair current unbalance.

2.13. Power Removal

PSE ports are required to remove DC power very soon after a PD becomes disconnected. This is abetssdaotial
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 different method3C MPS andAC Vpse  AAAANITTA | vopen
MPS, by which a PSHEetects a disconnected PD.  so| ., .4 =
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 removed within a time bandiripdo) between 20
300msec (320nex in 802.3bt) and 400msesee

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 discharge Yoff, or 2.8V, in a period of Figure 2.12 802.3 PoE Disconnect Power-Down
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500msec Toff). Some PSE®&6s may start detection probing as the o
signaling on the discharging output. This could interfere withrtfé requirement.

PSEG6s powering s i n gPhiepoveihgve the optiderenioe @averwn onenpaidet 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 allowed in all three
specifications (802.3af, 802.3at, and 802.3bt) and
relies on a continuous measurement of DC load mA Tures
current to assess PD disceats. 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 band of currer(tyo.p) is defined where a PSE
has the option to deem the PD as connected or Turoo
disconnected. Above this band, the ABESt assume
the PD is present. Below this band, the PSE must |l o0 min
assume the PD is disconnected. Thgp current [ i T
band differs between 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

Unde 802.3at, the maximumyo p current was

10mA meaning that a PD needing to stay powered would draw typically 0.5 watts or more continuously. For a PD
operating in a fisleepingodo state, this was &eRDotlesi der abl e
quiescent power of 0.5 watt might steal from the power available when the PD was fully operating.

To address this, both 802.3at and 802.3bt allow that the DC MPS signature ¢ygigntieed not be present
continuously. In Figure 2.13, tHeD load current is show to exceed the maxiniygsap level for a period oT yps.
BetweenT yps intervals, the PD load current can drop all the way to OmA for a maximum perigghgd (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 provides values fbio.p, 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% in order to maintain power. -3 oHTo/ped) PRErcan ofeat@ st macb nnect e
lowerduty cycles on the order of 2.5% and maintain power.
sl eep modes in PD6s such as |lighting systems.

The AC MPS method involves the superposition of a low level, relatively low frequency AC resigiesiziag signal

on the DC power rail. The AC MPS probing signal is sourced through high impedance such that when exposed to a
nominal load resistance of 28K the amplitude of the signal is attenuated to well below 500-mVypically it will

be far kelow 200 mVpp. When the 25 Wsignature load is removed as a result of PD disconnect, the AC signal
amplitude increases and can be detected on the PSE aéghiigire 2.129). Vopen specifies maximum allowed AC
voltage during this time interval to H®% ofVpse The PSE must then wait for an interval of at least 300 mSec, but
not longer than 400 mSec to remove power.

PDd6s can pWegsemrstmad |l €e25Kesistive |l oad to assure PSE®&s usi
power ed. This amounts to a continuous power consumption
even just two milliamps will also meet this load requiren{g0y / .002A = 25RN). 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 manufacturers adipged that DC MPS was a more cost

effective solution to PD disconnect detections.
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3. The Power Sync Progr amma

bl e

3.1. System Hardware Overview

Figure 3.1shows a block diagram of a single PowerSync Programmable Load test port. Es®OP$hard contains

two of these measurement circuits, which are electrically isolated from each other and from the chassis control circuitry.

PSL-3202 Only

PSL-3000 Test Port Resources

PSE x

—=—=—=———=| LLDP Select

ek

Layer 2 Subsystem
Packet Gen. Packet Rx

» Contents
* Counts

ALT A/B Select

From Port 1 —— W ECETTH L6112 ——

From Port 2

» Contents
» Timing

Polarity Select

4-Pair Route P |

PoE Connection Bus

THRU x
OUT x

Port
Switch

\4—

Load
Current

Detection and ‘ DC Meters

Active Load ‘

MPS Passives
Resistance Static DC Load
] Average Voltage
939 KQ *Range: 0 - 750 mA - 100 mV Resolution

= Resolution: 1 mA
= Activation: 15V Rising

= 100 msec or 1 sec

Capacitance
Average Current

+ De-activaton: 14V Fallin
R 7 11 pF 9 * 1 mA Resolution
Multi-Event Class * 100 msec or 1 sec
AC MPS Z - All 802.3bt Classes

Average Power
+ 0.1 Watt Resolution
+ 100 msec or 1 sec

+ AC Resistance: 24 KQ
« Activation: >12 VDC

» Custom Sequences

* Auto-Class

Mark Load

+ 0-400, .25 mA

14V Falling On, 4.5V Off

Figure 3.1 PSL-3000 Load Port Resources

The PSE input connect@¢PSEx wherex is 1 or 2) is connected to RSE device under test. The DC power and related
common mode control and classification signals are tapped off and fed to the measurement subsystems. The DC
voltage and low frequency, common mode PoE signals are not visible at the out§lHBwtx or OUT x).

LAN transmission pairs 1 and 4 (blue and brown) are routed frol${iex directly to theOUT x (or THRU x on

PSA-3202) port with passive DC isolation.

these pairs are terminated in a 10/100BaseT interface insitlaybe?2 Subsystenof the PSA Test Port.

LAN transmission pairs 2 and 3 (orange and green) are routdd® an
Selectswitch that is used to select port p#a®ugh mode for packet testing or LLDP PD emulation mode whereby

At the PoE front end of the test port, thare three sets of switches. These are implemented with eteatiaanical
relays. TheALT -A/B Selectswitch selects which wire pair is connected to the PSA test resource®olahigy
Selectswitch selects the polarity (MDI or MEX) of the power suplied by the PSE under test. 4APair Route P1

switch allows the ALT B pairs to route from Port 2 to the POE connection bus of Port 1 sé’that4r P SEO&6s can be
tested from Port 2PSL-3202test blades also includedaPair Route P2select switch to abw the ALT A pairs to

route from Port 1 to the PoE connection bus of Port2sotRea4 r P SEd&s can be tested from P
ALT-A/B and Polarity settings will depend upon the characteristics of the equipment being tested. Incorrect settings of

eithe switch wil not damage the instrument.

The paragraphs that follow will cover each test subsystem in greater detail.

3.1.1. Port Switch and Detection Section

ThePort Switch andDetection Passivesubsystem provides the detection loading required for a PSE tasti¢o

recognize a Powered Device (PD) fAsignatureo so that it ¢
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Power Signature (MPS) resistive loading that is visible to a poweydRiSE. This load value is at the top of the range
where BE6s must interpret a valid | oad signature.

ThePort Switch is used to connect the passive detection loads to the PSE under test. On initialgpofviere PSL

3000, this switch is typically i n t hapensyndensofivareconfrol,s ol at ed
TheDetection Passivesre affected by an internal disconnect feature that is dependent only upon the PSE voltage

level. When the PSE voltage reaches approximately 12 volts, the pasSiefRction signature is removed ahd

MPS signature FC circuit is inserted thus presenting a valid AC MPS signature following PSE jupafer as long as

the Port Switch is closed (or connected).

The resistance and capacitance ranges iD#tection Passivesubsystem are 9\ -39 KW Ohms, and nominally 0,

5, 7, and 1df respectively. The AC MPS signature consists of MifKparallel with 0.1nF that becomes visible

above 12 volts DC the same level where Detection Signature passives are removed and become invisible. Because of
the 12 volt activation floor, the effective DC resistance of the AC MPS signature is significantly greater thah 24 K

until the port voltage significantly exceeds 12V. This means that neither the Detection Signature nor the AC MPS
signature will produce any @asurable error to Classification Signature loads created by the Active Load module.

There are 2 forwarthiased diodes that the signal must pass through before enteriDgtédution and MPSPassives
circuitry. These model typical PD bridge characteristics and are commensurate with recommended circuitry as
described in the 802.3 PoE standard.

PS.-3202load blades add @ingle Signature(S-Sig. PJ) switch that enables the Port 1 Detection and MPS Passives to
be applied to both Port 1 and Port 2 inputs. This effectively creat€aa,4ingle Signature PD as described in the
IEEE 802.3bt standardlhis capability is not available in BS3 1 0 2h&re onlyDual Signaturescan be emulated

given a 4Pair PSE connection.

3.1.2. (Omitted for PSL-3000)

3.1.3. Active Load

TheActive Load subsystem includes a flexible programmable current load. This current load is activated when port
voltage exceeds 15 VDC from tRSE under test.

In PSL-:3 2 0 2hé grogrammable load enters a transition (or
Mark) band when the port voltage drops below 14 VDC, then
completely shuts off when port voltage drops betb®VDC.
This date machine behavior is depictedHigure 3.2 PSL-3102
load blades do not include the transition band, and therefore th
transition from Load On state to Load Off state given the 14V

Falling voltage edge. Load On (0-750 mA)

Load Off (0 mA)
Vport 15V Rising

Vport 14V Falling

Theactiveloadis used for both classification and powegy states
of PSE ports.The Static DC Load has a programmable range
from 0 throug50 mA (750mA in P8-3 1 0)2id 1s0 mA steps. Transition (0-400 mA)
There is no limit on the number of ports or total load programm .
in every port othe PSE3000. From a heating perspective, the Vport 4.5-6V Falling
PSL—_SOOO is designed to Wlths_tand gp%watts (_)f continuous Figure 3.2 PSL-3202 Active Load State

loading on up to 24 test ports in a single chassis. Behavior

The active DC load can be rapidly adjusted by software script commands at a rate apipgginat more changes
per second. Simple scripting commands also enable loads to be adjusted in a similar manner across all test ports in a
chassis at essentially the same time.

3.1.4. 802.3bt Multi-Event Class Signatures

PSL.-3202loadports include a speciability to sequenc®lulti -Event Classsignatures required to emulate Type

and Type4 PDb6s described by the | EEE 802. 3bt specification.
currents and Mark region currents can be activated with emulé®ait PD connections and are automatically reset

when voltage drops below 4.5V. The Miliiv e nt s e q u e n c i Active Livad supsysteenavill i n t h e
automatically debounce short voltage glitches and noise in order to reliably produce the programgnatdrsi

sequenceicluding 802.3bt PD Classes8and 802.3bt Dual Signature PD Classés 1
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3.1.5. DC Meters

TheDC Meter functions are capable of measuring average PSE port voltage and sensing actual DC load currents.
Both voltage and current measurement fm@ylone with selectable averaging period of 100 msec or 1 second. The DC
Metering also can report DC average power.

Voltage measurements may be made over the range of 0 to 60 Volts with 0.1 Volt resolution. Current measurements
can be made over thenge of 0 tol000mA with 1.0 mA resolution.

Measurements are made on one port at a time, though with simple scripting loops, all ports can be scanned relatively
rapidly (approximately 4 measurements per second at the 100 msec averaging period).

3.1.6.  (Omitted for PSL-3000)
3.1.7.  (Omitted for PSL-3000)

3.1.8. Layer 2 (LLDP Emulation) Subsystem

ThelLayer 2 Subsystemoffers the ability for each test port to flexibly emulate LLDP protocol exchanges with a PSE.

Under the | EEE 802. 3at st and aerlevels (mikbd watts) &ter SusficiemtrLLDP del i ver
exchanges have occurred between PSE and PD. |EEE 802.3bt extends the PoE LLDP protocol to address higher power

|l evel s and dual signature PDO6s and, depenRID&qg tue omb tP&IEN i
their requested power draw.

PSA software provides software tools and resources that can be used for flexible and robust PD LLDP emulation and
PSE LLDP analysi¢seesection8). This capability is available only ifie PSA3000instruments licensedfor LLDP.
Instruments not licensed for LLDP can be upgraded with an LLDP feature license that is purchased from Sifos.

3.1.9. LAN Test THRUnN (or OUTn) Ports

Each test port provides a passivelyadeipledTHRUnN (or OUTn on P3.-3102) interface that can be connected to a
LAN analyzer in support of packet traffic generation/capture or other forms of LAN arialysie presence of PoE
loading induced by the PSA test port. Links between the PSHipdertest and a test instrument connected to the
THRUn interface will support 10BaseT, 100BaEeand 1000Bas#& signaling with negligible impairment. Because
theTHRUnN interface is passively coupled to fRESTn interface, there is no latency in packet flow.

When theLayer 2 Subsysterris activated gee sectio.1.8 LAN Data Pairs 2 and 3 will not connect through to the
THRUNnN ports. Theradre, LAN testing from th&HRU n interface can only be performed while the LaysuBsystem
is inactive. Typically, LLDP emulation can be discontinued, thereby enabling useTdiRi¢n interface aftera
power negotiation with a PSE is completed.

The LAN passthru channel is not optimized for LAN transmission per applicable IEEE 802.3 and ANSI/EIA/TIA
standards. Users should expect that the PSA test port will add a very small degree of electrical impairment to
transmitted LAN signals, especially abal@00BaseT (e.g. 5GBasd and 10GBasd). This impairment should not
materially impact packet loss or other measurements

* Note: Sifos Technologies offers an efficient and practical alternative to packet transmission measurements when

evaluating impct of PoE loading on Ethernet Magnetidgxplore thePhyView Analyzer and thePHY Performance
Test Suite,including automate®C Unbalance Tolerance Testingatwww.sifos.com
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3.2. System Software Overview

PowerSync Analyzers require externally hosteftware in order to operate. PSA software is primarily designed for
the Microsoft Windows operating environment. A version is also available for Linux and Unix based hosts. PSA
software consists of several distinct subsystems:

PSA Interactive: A graphical user interface designed to PSA 5 Software for PSL-3000
promote interactive use of the P8D00 instrument.

PSA Interactive PS_E Multi-Port
PowerShell PSA A scripting and application program e | —
development environment for creating and executing
automated test sequences. The PowerShell script develop w1

environment is built upon the Tcl/Tk scripting language.

PSE Multi-Port Suite: A series of applicatitzs developed

specifically for system performance testing PSE power

management, capacity, @multi-port decision behaviors in 2 PowerShell PSA

P a | r, 8 02. 3 at P S E 6 S . TK/Tel Based Application
Development Environment

PoE LLDP Emulation & Analysis: A set of applications and

tools that enable LLDP level communications vathLLDP-

10/100BaseT
TkiTel | ThTol ——
capable PSE and analyze PSE LLDP conformance to 802. l HHHH m

and 802.1 protocol rules.

PowerSync Analyzer

PowerShell PSAincludes a robust set of commands added Figure 3.3 PSA Host Software Architecture

into Tcl/Tk that create the Application Programming Interface

(API) for the PowerSync Analyzer family of insinents. BothHPSA Interactive and each of th&est suitesfully

utilize the PowerShell API to control and monitor the PSA. This assures complete uniformity of behaviors when the
instrument is configured from either the PowerShell interface or from P $rattive.

3.2.1. PSA Interactive

PSA Interactive 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 internnittently o
regularly use the PowerSync Programmable Load for PD emulatidnding LLDB, PSE measurements, and PSE
Multi-Port testing.

3.2.2. PowerShell PSA Scripting Environment

PowerShell PSA provides command level access to the PowerSync Programmable Laaslistét @bthe full Tcl/Tk
programming shells (Tcl and Wish) combined with numerous extensions specific to the PowerSync Programmable
Load 3000.

Tcl/ Tk offers two shell programs for interactisvsei ccoo mmand
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 system (e.§.MS DOS©Oo, Linux fiBasho) commands al so execute i

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

AW ndloiksed in its support of a randpssteeditngcapabiliids.]leisd cur sor as
Aknowledgeabled of Tcl/ Tk and Power Shell command words a
i mpose certain |imitations in the handling of fAstandard

For the mospart, 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 placedsothai peni ng eit her Power Shell program wil |l aut omat i

Many test engineers will want to integrate PowerShell API inteegigting script environments to support test
automation involving several instrumeimsluding DUT control interaction. Secti®f.3- 9.4 of this manual
addresses PowerShell features designed to enable this possibility.

3.2.3. PSE Multi-Port Suite

ThePSE Multi-Port Suite (includingMulti -Port Live PD Emulation andPSE Power Management Analyzer Suife
is an optional feature of the PSI000 (including PSt3x24) that enables powerful and flexible PD simulations and
PSE system analysis across as many as 192 PSE pogSEPower Management Analyzer Sudensists of 16 tests
(9 tests in the PSB000) that automatically analyze PSE system powering characteristics including bullkopower
powerdown, and overload processing characteristics as well as power manggeonen capacity, and stress test
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behaviors. Each test returns a varietpofver managemestatistics and offers the capability to generate detailed logs
of PSE port interactions and timing behaviors.
3.2.4. PowerSync Analyzer Configuration Files

PowerSync Aalyzer software utilizes two local configuration files that can be adapted for a number of characteristics
that are Alocal o to a userb6és setup and testing requireme

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 titlgolsa_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/Ao
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 automati
connection. The addss will be updated in this file whenever Select Chassis is performed via PSA Interactive or when
thepsacommand is executed in PowerStadbuming that the new address is valid and present

PSA AddressessA ( Tcl ) I ist of fAknowno PSA Chassis addresses on
uses spaces to separate different elements (e.g. IP addresses). This list will evolve as new chassis are connected and
selected by either PSA Interactioe PowerShell.

cal

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 s
PSEAttribute Fles may override this default (see 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 PowerSyalgz&r instrument. It is
also referred to as fADemo Modeo. This control should b

I/O_Routing: A control that should be normally set to fipsaco.
A second type of configuration file is tlRRSE Attributes File for specific PSEs. These files generally (though not
necessarily) reside in tl@onfig directory location described above. They must hidile extensions. There may

be more than one PSE attributes file, for example there may be one PSE Attrileufieseach 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 Interactive or thpsa_psecommand in PowerShell PSA.

The PSE Attributefile consists of the following settings:

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 orlor2or3or4or5 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: {<Non-standard PM Analyzer Report template file>} Optional
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Default_PSE_Class Specifies whether the PSE is designed to comply to 802A3atdr 802.3bt BT) standards.

802.3at PSE6s power 2 pairs whil e 8O0 -Pardlogrietaydriei®02.3bt an powe
compliant) PSEOsBTmagr PRAS.0 dne kterisdftiaeed Thia attribute must be manually declared

for each PSE when img) Auto Discoveror psa_auto_portto determine PSE attributes.

Default_PSE_MPS_Type Specifies whether PSE utilizé€ or DC MPS method to remove power from a PD. All
802. 3bt PSEO6s LRRrMPS. rThigattributeanil bet aotomaticaly lead and configured b&uto
Discoverin PSA Interactive and by thesa_auto_portcommand in PowerShell PSA.

Default_ALT_Setting: Specifies how to initialize all test ports/blades within the PSA Instrument for ALT pair

selection. A andB settings will digngage any-bair connections and set all test ports uniformly teAdtr Alt-B

respectively.4Pr setting will engage4$ ai r connections in all-Btemsd MBPdratdes§s sted
A. This parameter is used in the 802.3at PSE @ardnce Test Suite limit processing. This attribute will be

automatically learned and configured Ayto Discoverin PSA Interactive and by thesa_auto_portcommand in

PowerShell PSA.

Default_POL_Setting Specifies how to initialize all ports/bladeghin the PSA Instrument for PoE polarity (MDI
vs. MDI-X) . PSEG6s wit h ADbeBfnusibeteitheWDTor N8 Xt i n gRSEds wi th
Default_ALT_Setting=tPr must specify the polarity for Al& followed by the polarity for AKB, for exampleVIDI -
X+MDI . This attribute will be automatically learned and configuredbitp Discoverin PSA Interactive and by the
psa_auto_portcommand in PowerShell PSA.

PSE_4Pair_Type Specifies the type of 802.3bt PSE or specifies\E for 802.3at andNONE or NONE_acfor 2-

Pair 802. 3bRaiPrSE®G2. 3 Al | P IAHéJor Type-8_acoplegpe-4 dr Tyeed _aa B802.3bt

Type3 PSEOGs that power o NONEan? thgrdefauls ALT rSetting wlfingicatterd. t o as
The_acextension is a manual declaration of an 802.3bt PSE that supports autoclass capability. When the PSE_Class is
specified a8 T, the Type3 vs Type4 attribute will be automatically discovered and configuredbtp Discoverin

PSA Interactive and by thesa_auto_portcommand in PowerShell PSA.  Anycextension must then be added

either with manual file edit or by selectidgitoclassin the PSA Interactiv® SEtab menu gee Sectiod.2) and then

saving the attribt file.

PSE_Min_4Pair_Class This parameter specifies the lowest PD classification wherekyadr $4apable (802.3bt Type
3orTyped) PSE wi l |l power using all four pairsNONEPSEOGs that
PSE that always powersptai r s t o al | P Dlémeaning tHhe PSEhpawers Clash leandvaboveuwith 4

pairs. A PSE that powersphirs to PD Class 5 and above will have the véalue

PSE_High_Pwr_Grant Specifies the method used by a R8Brant 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 classificationfHY 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 through classification &)

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 the default test répgpath found in the
psa_env.txtenvironment file and guide all test results and reports to the specified directory path that can be PSE type
or model specific. It may be manually edited in a PSE Local Config File or can be specified in the PSAvmRB&ct

tab menu Sequencing commands suchnas_sequencesan optionally further specify a sequerspecific reporting
directory by placing a short extension on this settigggection5.23.4.

PSE_MP_Test_Report Specifies a nostandard PSA/PSBO00 Power Management Analyzer Suite template

(spreadsheet) file. An example might be-aaened copy opma_report_3000xIsmthat 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 fAsavedod 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 Winl&a; 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)

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 sul?directories
and user-specified directories under \Results will

automatically be created as needed by PowerSync Analyzer

software.

\Emul\ Fles only used when PSAsoftwa

(also called Emulation Mode).

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

into PowerShell. This directory includes various sample

scripts at installation.

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

Versioninformation 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 Software inmlls 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 providesetail regarding files and file locations after PSA software installation is completed.

Directory Path | Directory Files

lusr/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
$HOME/Sifos/PSA3000

| Directory

Files

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

[Emul/

Files only used when PSA software is placed in i D e mo
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 softwameas developed utilizing Tcl/Tk version 8.4.5. Generally, there should not be a problem

with using newer versions of Tcl/Tk. PSA software is distributed with an installer for Tcl/T20&# Microsoft
Windows platforms. If Tcl/Tk is not present on theshPC system or if a version older than 8.4.5 is found, PSA

installation software will install version 820 Tcl. If a newer version (e.g. ActiveState Tcl 8.4.9) is already on the host

system, PSA software will utilize that version, though it shoulddied that PowerShell PSA has not been validated

with versions of Tcl more recent than @. (Note: This does not apply to Linux systems where the user is responsible

for preiinstalling a satisfactory version of Tcl/Tk.)

While there are no requiremerats to where the user installs Tcl/Tk, it is recommended that the install be done in the
c:\Program Files\Tcl directory on Microsoft 3bit Windows,c:\Program Files (x86)Tcl on Microsoft 64bit
Windows, and irdustr/local/ on Linux systems. Users shouid aware that older or specially modified versions of Tcl

present from installations of various LAN analyzer software tools and applications could interfere with PSA software

behavior. Ideally, older versions of Tcl should be removed if possible.

PowerShell PSAs o f

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

t war e i ncl ud e d$clsHroadl trcishic rpsapi.tclumisioretd andl | | e s :
wishrc_psapi.tcl These files are utilized by PowerShell during initialization and should remain in the directories

where they are initially installed. &®ns9.3and9.4of this manual provide further information regarding PowerShell
API integration into native Tcl shellndthe use of these files to enable remote access to PowerShell.

help softwarethat comes with Tcl/Tk is very robust and easy to work with. Also, there are several books available
Fcbgand Tko by Brent B. Welch.

including

i Bmanc nigc & n

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

Certain aspects of the PowerSync Programmable Load and isdsest software (PowerShell PSA, PSA Interactive)

rely on alow latency network connectionanduninterrupted run -time executionin a host computer. Applications

such as th@SEPower Management Analyzer Suéted LLDP Protocol Trace Analysis can be impacted in subtle but
detrimental ways given very long (and typically very intermittent) network connection latencies or process preemption
delays. Network connection latency betwdie application host and the PSA should be minimized and shewdd

exceed 50 msewith a target range df to 20 msec desirable The same applies to process preemption delays. This

will best enable the full flexibility and features of the PowerSyramgrammable Load across all testing applications.

Statistical assessment of network connection latency antimerexecution integrity is readily available using the
psa_latency_tesutility. (Seesection5.7 for further inbrmation on theosa_latency_tesutility.) Typical causes of

excessive connection latency include congested network paths between host and instrument, network paths with

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

resources. Host computers running PSA software shiaerdb e conf i gured to run multiple T
they concurrently run resource consuming file and welesgrocesses aloaigle of PSA automated test software.

The PSA uses a Telnet protocol so any host firewall or router path between the host computer andnihst BS#ble
Telnet protocol (standard TCP port #23). Since the PSA uses a low level binary communication within the Telnet
protocol, users shouldever attempt to configure or control the PSA with a Telnet session.ofifyjeeommand line
interface to the PSR000 is PowerShell PSA.

3.4. (Section Omitted)
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3.5. Technical Specifications

3.5.1. LAN Interface Specifications
Operating Mode Signal Path | Parameter Specification
Connections RJ45
Data Rates and Signaling 10/100/1000/2.5G/5G/10G
Base-T
Latency None - Passively Coupled
PSE #10 Impedance 100w, Balanced
Data Through Mode THRU # - R .
Insertion Loss O 2 @.Bto 100MHz)
O7dB (0.1 to 500MHz)
Pair to Pair Isolation O3 0 ¢OB to 100MHz)
015dB (0.1 to §
Equivalent Length Cat6A Cable / Test Port | ~ 15 Meters (typical)*
Connection RJ45
Data Rate and Signaling 10/100Base-T
Data Connect (LLDP g;ﬁ:‘ to Orientation MDI End Point
Emulation) Mode Transceiver Protocol 802.1ab, 802.3bc, 802.3at
Impedance 100W, Balanced
Return Loss 020dB, 1MHz to 100MHz

* This figure should be doubled for snaked data path testing with POE using test port pairs. Does not account for potential
impairments introduced with POE DC current on long cables such as effects of DC Unbalance on link partner magnetics.

3.5.2. PoE Port Connections

Operating Mode Dependency Parameter Selections

Port 1 and Port 2 operate Powered Pair ALT-A or ALT-B

disabled)

2-Pair Power independently Polarity MDI or MDI-X
Connect to Port 1 (Port 2 ALT-A Polarity (Port 2) MDI or MDI-X

4-Pair Power: disabled) or ALT-B Polarity (Port 1) MDI or MDI-X

PSL-3202 Connect to Port 2 (Port 1 Detection Signature Type Single (Port 1) or

Dual (Port 1 and Port 2)

A-Pair P c Port 2 (Port 1 ALT-A Polarity (Port 2) MDI or MDI-X
-Pair Power: onnect to Port ort -
PSL-3102 disabled) ALT—B-Pola‘rlty (Port 1) MDI or MDI-X
Detection Signature Type Dual (Port 1 and Port 2)
All Any Conductor referenced to | Maximum Input Voltage +60 VDC
Any Other Conductor
Any Conductor referenced to | Maximum Input Voltage +60 VDC
RJ-45 Shield
3.5.3. Detection and AC MPS Specifications

Description

Detection Resistance

Conditions Parameter Specification
Vport = Range 9 KWto 39 KW
25VDC1i 12 VDC, Resolution 1 KW

Port Connected

Accuracy vs Setting
DV /Dl at 4.5 Volt Spacing

+1.75% + 300W

. Vport = Range 0.14,5,7, 11nF
Detection 25VDCi 12VDC 150
Capacitance . ) Accuracy +15%
Port Connected
Detection Signature Port Connected Vport 12V + 2%
Cut-Off Threshold
Vport = AC Impedance 24KW | | ( Fo+ 330mV)

AC MPS Signature

12VvDC1 60 VDC,
Port Connected

Resistance Accuracy

DV / Dl at 2 Volt Spacing

22.8KW+ 250W

Port Isolated

AC Impedance (< 500 Hz)
AC Impedance (< 120 Hz)

>1.1 MW
> 3.0 MW
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3.5.4. Current Load Specifications

Description Conditions | Parameter Specification
Range PSL-3202: 0 to 950 mA
PSL-3102: 0 to 750 mA
Per Powered (or Resolution 1.00 mA
Load Current classifying) Pair Accuracy * (0.5% setting + 1.0mA)
Slew Rates > 4mA / nsec
Activation Voltage 15V, Rising Vport
De-Activation Voltage 14V, Falling Vport
Range 0 to 400 mA
Transition (Mark Resolution 0.25 mA
Region) Current Load Current Active, Accuracy + (0.5% setting + 0.25mA)
Per Powered Pair Slew Rates > 4mA / nsec
PSL-3202 Only Activation Voltage 14V, Falling Vport
De-Activation Voltage 4.5V, Falling Vport
802.3bt Signatures Emulated Single Signature Class 5 - 8
Dual Signature Class 1 -5
Non-Standard Signatures Class Current per Event
802.3bt Auto-Class 2mA @ 80msec of LCE1
Multi-Event Multi-Event Activation psa_connect or mclass
Classification Multi-Event Activated Multi-Event Deactivation psa_disconnect or mclass
Multi-Event Timeout 100 msec @ > 15V
PSL-3202 Only (Event N changes to static load)
Event Start Glitch De-bounce 150msec
Mark and Idle Transition Glitch 500msec
De-bounce
Event Reset Condition 4.5V for > 500msec
3.5.5. DC Metering Specifications
Description Conditions Parameter Specification
Voltage Range 0 - 60V
Sample Averaging 256 Samples
Sample Rate (100 msec Period) | 390 msec
Voltage Meter Average Sample Rate (1 sec Period) 3.9 msec
Resolution 100 mV
Accuracy’ + (2% reading +100mV)
Current Range® 07 1000 mA / pairset
Sample Averaging 256 Samples
Current Meter Average Sample Rate (100 msec. Period) | 390 msec
Sample Rate (1 sec Period) 3.9 msec
Resolution® 1.00 mA
Accuracy” + (2% reading + 1.0mA)
Power Meter DC power measurements are the product of DC voltage and DC current measurements
performed separately

t resis

1. Does not include Voltage drop dueto cablelossesand 0. 45q maxi mum test po i u
1 q .

rt n
2. Does not include MPS current present in Port Switch Connected state that adds approximately (Vport-12 V) / 2 4
3. With 4-Pair measurements, Current Range and Resolution are both doubled.

p
k

3.5.6. Front Panel PSA-3202 LED Indicators

LED Label | Parameter Description
GREEN: Linked at 100Base-Tx for LLDP, Blink with Activity
LINK LLDP Link Status & Activity : Linked at 10Base-T for LLDP, Blink with Activity

OFF: Unlinked (or Disconnected)
GREEN: PSE powered with Vport > 36 VDC
: Valid 802.3 Detection Signature Connected (No

PD PoE Power Status PSE Power)
OFF: PSE not powered & PD signature not connected
GREEN: Test port configured for 4-Pair powering
4PR Test Port Mode

. Opposite test port configured for 4-Pair powering
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LED Label | Parameter Description

OFF: Test port configured for 2-Pair powering

COM Communications

ON: Indicates active communications with test port

3.5.7. Front Panel PSL-3102 LED Indicators

LED Label Parameter Description

DET Detection Enabled

ON: Valid Detection Signature Connected (R= 19 to 26 KW, C= 0nF)
AND Port Switch Connected with LLDP Disconnected

Normally Off BLINKING: LLDP connected but NOT LINKED
Normally On BLINKING: LLDP connected and LINKED

OFF: (Port Switch Open OR Invalid PD Signature) AND LLDP
Disconnected

PWR PSE Power On

ON: Indicates Power-Up with Vport > 36 VDC
OFF: Vport <36 VDC

ARM (LED Not Utilized) | OFF:

AUX Communications

ON or BLINKING: Indicates Communications to PSA Test
Port

3.5.8. Programming and Control

Description Specification

Interface

Ethernet 10/100BaseT

Host Requirements

PC running Microsoft Windows XP, Vista, 7, 8, 10, or Linux PC (Fedora, SUSE,
Debian)

Control Environment

Sifos PowerShell PSA or PSA Interactive-PL

Network/Run-Time Latency:

< 20 msec (See Section 3.3)

3.5.9. Physical and Environmental

Description Specification

Dimensions 190W x 5.250H x 120L (3U Rack Mount)
Weight 20.4 Ibs. (Fully Populated with PSL-3x02 Cards)
Power 100VAC-240VAC, 50-60 Hz, 1.35A Max.

Ambient Operating
Temperature

0OAC to 40AC (O 100W combi n erdbOWaeHestiporth d i

Storage Temperature

-20°C to 85°C

Operating Humidity

5% to 95% RH, Non-Condensing.

3.5.10. Certifications

Description North America Europe & International \
Safety CSA Listed EN61010-1 (Test & Measurement Equipment)

(CSA22.2 No. 61010)

FCC Part 15, Class A | EN55011 (Class A Radiated Emissions)
Emissions EN61326-1 (Immunity)

VCCI, AS/NZS 3548, ICES-001

European Commission

Low Voltage Directive (2014/35/EU)

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

CE Marking Directive (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 I nteractive

PowerSyncinteractive is the graphical user interface for PowerSync
. - 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 numifeother library functions that

’n te = are useful to PowerShell PSA scripts.

When PSA Interactive is opened, the user will be prompted to select a PSA
chassis to which PSA Interactive will initially connésteFigure 4.1). The
Sifos’ default selection will be

Technologies  the most recently 1 i_—@@]

connected PSA chassis. PSA Chassis Selection
This brief dialog assures that various users on a common network TR
sharing multiple PowerSync Analyzers can connect to an instrume : »
without interference to other instruments thaghtibe in use by el _AddChassis |
other host computers. It also assuresahgselected®SA to be 192168120 Delete Chassis
utilized is powered up and connected to the local network. PE#e :gg}gggg“gg
Chassis Selectiomlialog (sedrigure 4.1) verifies the presence of 192.168.221.107
any selected or entered PSA addrassentories the selected PSA
chassis for available test ports, and allows users to add any new 192.168.221.120
instruments that may have been connected to the network. :gg:gggg”ﬁ ™ DemoMode
Note: If the Chassis Selection dialdgjls to find a connected and EeliescliS i M
available PSAinstrument it will ultimately open PSA Interactive in :
Demo Mode Important! Demo Modeperations are only partially
supported byPSA software Figure 4.1 PSA Connection Dialog

41. The PSA Interactive Slot-Port Selection Panel

When PSA Interactive initigflopens, two windows = e =k
appear: Slot.Port Selection '

1 The Tab Menu WindowsgeFigure 4.6) Por B B3 BN SN B N A B B BUN BN R ket
1 C © (o J J B
1 The SlotPortSelectionPanel ¢$eeFigure 4.2) e e |e clele (e (B
51 51 51 51 51 | 51 | 51

The SlotPortSelectionpanel is utilized in conjunction
with many of the tab dialog menus to select a test port
that will be configured outilized for measurements of a
PSE port. The panel always presents the maximum
twelve possible PSA/PSL slots and disables all slots that are not populated wiBDB&RSE3000 test blades.

Select F5A

Figure 4.2 PSA Interactive Slot-Port Panel

The SlotPortSelectionpanel indicates the instrument typeS@or PSL) and the IP address of the presently connected
test instrument. Th®elect PSAbutton is used to access the PSA Chassis Selection dialog introdiégdran4.1

This allows navigation to different PSA/PSL instruments. Clusebutton is used to quit PSA Interactive software
and is generally activated at all times.

As described earlier in secti@nl, each test slot can be configured feP&ir or 4Pair PSE interfacing. When in a 2
Pair configurationthe slot offers two fully independent test ports, 1 and 2, that may be connected to two PSE ports.
When in a 4Pair configuration, each test slot offers one test port that may be connected {Ba@in®8E port.

ThePair State of each PSA/PSL test slot is indicated underneath the Port 2 radio button in each test slot. This value
. tracks the true configuration of its corresponding test
Pair State Key: slot as test port configurations are performed and as
Mode Connected Port Hardware PairState PSE testing utilities are exated.

Z-Pa!r 182 PSx-3202 2Pr The Pair State informs of the hardware vintage (PSx
Z'Pa": 1&2 PSx-3102 2Pr 3202versus P$:8102, and the pair configuration 2
4Pr Single 1 PSx-3202 S1 Pair, 4Pair Single Signature, orMair Dual Signature)
4Pr Single 2 PSx-3202 S2 according td-igure 4.3  PSx3202 test slots support
4-Pair Single Signature andRhir Dual Signature
4Pr Dual 1 PSx-3202 D1 configurations on either test port 1 or 2. 3302 test
4Pr Dual 2 PSx-3202 D2 slots only support4air Dual Signature configurations
4Pr Dual 2 PSx-3102 D2 on test port 2.

Figure 4.3 Slot-Port Pair States

February7, 2025 Sifos Technologies Page 33



PowerSync PL 3000 Reference Manual

PSA Interactive software supports mixed configuratio
of PSx3202and PSx3102hardware geeFigure 4.4).
Also supported arBSA-3000 and®SL-3000 test

vl =
Slot.Port Selection

. Pot 1 2 3|4 5 6 7 8 9 10 11 | 12 Passt
instruments. el lclclelelelealealelals (B
2| O e « (& (& C (& [ o 0 e T A
Important! Combinations 0PSA-3x02 (PowerSync 2 |2 |2 |2 |20 |2» (2 2 2 2 2 2
Analyzer) andPSL-3x02 (PowerSync Programmable Close PSLsddess| 192168120 Seloct PSA

Load) blades in the same PSA00 are not

recommended. Figure 4.4 Hybrid Configuration PSA Instrument
cle = While PSx3102test blades do support eP4ir Dual
Slot,Port Selection Signature connection on test port 2, theyrayecapable of
PT A 3 N R N (A N (N O T F:"w working with.most 4Pa}ir802.3btP S EO S . -32020.n Iy
Belelclelelelelelele e B hardware (wittblue Pair State notations) will support testing
51 of4Pair 802.3bt PSEGb6s.
Close PSLAddess| 132768120 Select PSA

The SlotPort Panel provides an indication when a
DISCONNECTED 4pair port is selected. IRigure 4.5
test port 1,1 (slot 1, port 1) is configured tedir Single
Signature when téport 1,2 (slot 1, port 2) is selected. The radio button annotates this by twnirgeveral of the

Figure 4.5 Selecting Disconnected 4-Pair Port

P S x

tab menus to be addressed in the upcoming sections can then alter the state of slot 1 such that test port 1,2 becomes a

connected air or 4pair test port whereupon the radio button will return to black. Several other tab menus that have
no ability to manipulate pair states in a test slot will become disabled when a digtedrgair port is selected.

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
FL L IIIIIIIEIIIIIIRTRRRIeEES the introduction of the IEEE 802.3bt standard, PSE

File View Test H
' - - ‘ ‘ ports now appe ardthe meansdy y
PSE PowerUp | Loads Meters Conf Test | LiveEmul | PMASute | LLDP . .
‘ e oa which those ports are .evaluated is very dependent on
PSE Attributes PSE Type Pais PSE Pairs & Polarity Max Power Grant these faCtS’ dPSE AttrIbUteS Thls IS Why th@SE
€ ATTpe 2 Pois  Pobsiy € NoNE tab menu is the first menu to appear when PSA
tusdeon |l ¢ pripwaz |l € na c m Interactive opens (sdggure 4.6).
© BT Type3 2014 @ ALTA C MDI & MDIX @ LOP
Load PSE Attr € BT Typed 4 € ALTB @ MDI € MDI € PHY+LLDP . . . . .
s PSE attributes were introduced earlier in secBi@n4
ST P = The PSE tab menu offers users the opportunity to
MPS Method | | Mia4Pai manually describe PSE attributes or alternatively, to
o eviths Dimciny e M automatically discover these critical attributes. PSE
P attributes may be saved and retained, then later
Resuks\mT_Fod \ recalled so that users need only keep trach@PSE
product (e.g. model number) that is to be tested.
Rk S T e Important! Two very significant PSE attributes, the
p PSE Type and powered pairs, are always displayed in
U5 sam blueon the bottom right of the tab menu window.

Several of the tab menus configure captbdibased

Figure 4.6 PSE Tab Menu upon these attributes of the PSE to be analyzed.

4.2.1. Manually Describing the PSE Attributes
The PSE tab menu offers five categories of attribut
are designed to the 802.3at (I EEE 802.3 clause 33)

clause 145) statard. TheAT Type-1 PSE is an 802.3at PSE designed to furnish up to 13 watts at the PCAT The
Type-2 PSE is an 802.3at PSE designed to furnish up to 25.5 watts at the PIBT Tkpe-3 PSE is an 802.3bt PSE
designed to operate either with two poveepairs or four powered pairs where it can furnish up to 51 watts at the PD.
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 AT or BT, even ifthey have no other information about PSE
attributes. AuteDiscovery éee sectiod.2.2 can resolve all of the other attributes.

When the PSE Type is AT (Tygkor Type2), 4-Pair powering is prohibited so the usteclares if the PSE is

powering using th&LT A or ALT B pairset §ee sectio.4). Further, once the pairset is selected, the power polarity
MDI (positive voltage) oMDI -X (negative voltage) for the associated pairset must be specified.
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When the PSE Type is BT (Tyy&or 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 br 4-Pair powering on both pairsets.
WhenBT Type-4 is selected, thed-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, tA@ply Settings button will configure the presently selected test
port in the SlofPort Panel for the specified P$&irs & Polarity attributes. Thé\pply Settings button will generally
be aware othanges relative to present test port configuration and will annunciate that withgplgdsettings button
label. Once the settings are applied to the selected test port, the button will return to black lettering.

TheAll Ports selection will causelktest slots to configure identically using the selected PSE attributes when the
Apply Settingsbutton is pressed.

Another important PSE attribute for Tyge Type3,and Typed PSEds is the method by which
than Typel power, that ismore than 13 watts to a PD. This is established ividse Power Grant menu frame. An
AT Type-1 PSE Type will force this selection MONE because a Typé PSE is restricted to 13 watt PD powering.

AT Type-2andBTPSE®&s must hav e oveing higher posvérditttad 13 fvatts, soavhen those selections

are made, thBIONE option is removed. TheHY selection indicates that the PSE exclusively utilizes PD

classification to communicate the maximum power the PSE can provide to tlseé8ettion2.7and2.8). The

LLDP selection indicates that the PSE uses exclusively LLDP to grant the maximum power the PSE is capable of to a

PD (see sectio2.10 . Some PSEd6s may allow maxi mum available powe
use LLDP later to refine the PD power allocation to 0.1 watt granularity. This type of PSE w&HYbeLDP .

TheMPS Method describes bw a PSE recognizes that a PD has been disconnd2@dIPS indicates that the PSE

uses the DC MPS method described in both the 802.3at and 802.3bt specificatid@sMR& indicates that the PSE

uses theAC MPSmethod described in the 802.3at specifara(see sectio.13. When the PSE Type BT Type-3

orBT Type-4, DCMPSi s automatically selected as it is the only me

TheMin 4-Pair Classpertains only tal-Pairp o we r i nigt hPeSseEed6 scont r ol s are di sabl ed wh
as 2Pair powering. This attribute indicates the minimum PD Class that will recéhadr ower from the PSEClass

Ilmeans all PD06s -pars €lass EmegnotimacGlassdv @ D b dnly nedeive 2pair power.

Virtuallyall4-Pai r power i ng FEI&sE fosClassi5brithe purpbosasefrprovidengpair power.

The final PSEspecific attribute that can be provided _
is aReporting Directory that might be unique to the | o
PSE product that is to be tested. The standard or | e

ko]

h : ¢ | PowerUp | Loads | Metsrs | Wavetome | Cont Tenr | LiveEm | PMASute | LLDP
default reporting directory for all test reports is PSA Iteractive 5.3
described in Sectior&Z.SandS.z.G Users can then ZPSEAllnhule: PSE Type Pais PSE Pairs & Polarity Max Power Grant
. . C AT Type1 2 Pairs Polarity € NONE
extend th$ so that reports are automatically routed t{ || _susosoe e i ey
i f | | r r w C ALTA C MDI & MDIX © Lop
a s p e C C d e C t O y p a Load PSE Attr - C ALTB & MDI € MDIX © PHYsLLDP
1 ™ Autoclass Capable
4.2.2. Auto-Discovery of PSE Attributes : MPS Method | | Min 4-Paic
. . C“”‘:S:mer Reporting Directory @ DCMPS @ Class1
PSA Interactive can automatically determiP@E ; cackes || o cuss
Pairs and Polarity, Max Power Grant method, and G

\Resuks\[rmyBT_PSE

where applicabldylPS Method. It can also
automatically determine if a BT PSETigpe-3 or
Type-4. B e

To begin this process the user must first select the | 5 s

PSE Auto-Discover for BT PSE

Be sure PSE Type (802.3) BT is connected to Port 1,1

PSE Type as elthﬂT or BT then press thAutO To auto-discover AT PSE, Retum and select a PSE Type= AT
Discoverbutton to open the Auto Discover Dialog g0 DEcovel mayt2ks cver ) seconds o coplets,
menu seeFlgure 4-”- Status:| Searching for PSE Attributes

. _ 3
Important! Auto-Discovercannot determine that a [& : =) Teminate
PSE is 802.3at or 802.3bt compliant. A user must || Pse Auo-Discover for BT PSE
provide this one input. To oddacovm AT PAE. Retarand st a P Types AT PSE Attributes

Auto-Discover may take over 30 seconds to complete. D iS covere d

The Auto Discover Dialog shows the selected PSE
Type to beAT or BT. Assuming is the correct

Status|  PSE: 4Pr Type-3, AltA MDIX Alt8 MDI, Min_4pi_CI1

selection, théStart button will initiate the process. Retun stat
The port evaluated will be the port presently selecte
in the SlotPort Panel. Figure 4.7 PSE Attributes Auto-Discovery
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Theautedi scovery process takes betweenl5 seconds and 60
generally require more time. When comptktthe PSE attributes will be shown in the Status box and all of the slots
and test ports in the PSA instrument will be configured according to the powered pairsga{s)of24pair), and the

proper polarity (MDI or MDiX per pairset). Pressing tAierminate button will abort an autdiscovery immediately.

S e C

TheMPS Method will be updated and in certain cases, so willktex Power Grant method. If the PSE Type
specified waBT Type-4 and the PSE is discovered to limit power at 51 watts, then th&@R&Ewill be reselected to
BT Type-3. Conversely, iBT Type-3is selected but the PSE is actud@ly Type-4, that too will cause a rgelection.
TheMin 4-Pair Classwill also be discovered and updated if the discovered PSE povpestiss4

Pressinghe Return button closes the Auto Discover Dialog anehativates the tab menu window.

File View Test Help

4.2.3. Saving and Loading PSE Attributes

PSE Attributes, once entered and/or discovered, can
be stored for retrieval at any later time. The PSE
Attributes file contains the information described in
section3.2.4

PSE PowerUp | Loads Meters ! |LiveEmd | PMASwe |LLDP
PSA Interactive 5.3

PSE Attributes

Auto Discover

Load PSE At
Save PSE Atr

PSE Type Paes PSE Pairs & Polarity Max Power Grant

C ATType1 2 Pais
@ 4Par
€ BT Typed 204 € ar

@ BT Typed 4 € ar

Polaiy € NONE
& Py

€ uop

C PHYWLLOP

I Autocisss Capable

€ ATType2 2
€ MDI @ MDIX
@ MDI € MDIX

TheSave PSE Attrbutton 6eeFigure 4.8) opens a

file navigation dialog offering ability to specify the
location and name of the PSE Attributes file. The
directory location should generally not be altered and
will default to the location described in sectidh2.5
and3.2.6 The file name should be unique to the PSE
such as the PSE model number.

Apply Setings | ™ AllPods
— MPS Method

& DCMPS.
= Achi

Min 4-Pair
Class
Reporting Directory @ Class 1
€ ClassS
€ Oasd

PSE: Typed, 4Pa

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!  Whenthe PSE Attribute file is loaded,

the PSE tab menu is updated to the PSE attributes and
all of the slots and ports in the presently connected
instrument are automatically updated to the pair
configuration and polarity settings that go with the
selected PSE

« bute oo, S =

Figure 4.8 Saving and Loading PSE Attributes

4.3. The Power-Up Tab Menu
The PoweiUp tab menugeeFigure 4.9) provides the ability to rapidly define a PD that will be emulated, then to

e el R Rl — oo

port. Thereare generally four key File View: Test Help
characteristics involved in emulating any PD:

PSE PowerUp |Loads  |Metsis | Waveloms | Cord Test |LiveEmul | PMASute |LLDP
1. PD Type PSA Interactive 5.3
2. PD C|aSSIfIC&tI0n l:) Type PD Class Powered Load @ PSE Power-Up Waveform
Type1/72/3 € Class5 @ Walts @ NoTrace

3. Power Load (after powarp) G Toped/dSinge @ Clssst C m 3N oaos
4. LLDP Usage and Power Request € Tped4Dwl € Cass7 573

€ Class 4 Dual € Class8 I™ PerPauset
4.3.1. Selecting the PD Type and Class WELEZE Adust Load
The tab menu supports four PD Typds/pe- SigTwe: Singe POWatts 51 | | MPSLoads Max Unbal | [ Alow8Dssconds

1/2/3would applytoallPBs t hat c a

Min Hold | ~ Unbal A Connect PD Disconnect PD

successfully powered and operated frompai
PSE, that is, from a Typk, a Type2, or a
Type-3 2-pair PSE. A Typ€l/2/3 PSE would
therefore need to be one®@lass Q Class 1
Class 2 Class 3 or Class 4because the
maximum power a PDan draw from a-pair
PSE is 25.5 wattssée sectio.7). Figure
4.10shows thé”D Classoptions presented
whenType-1/2/3is the selected PD type.
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LLDP Request [~ LLDP Reqd

Max Request

Watts

Pwn; PwR 8: [ LAN: PSE: Type-3, 4-Pair
£v5 V5,304

Status: Power Status: POWERED
Event Count: 4
Assigned Class: 6

Max Drop Unbal B

Figure 4.9 The Power-Up Tab Menu: Class 6 PD Emulation

Sifos Technologies

Page 36



PowerSync PL 3000 Reference Manual

File View Test Help

3 PowerUp |Losds | Meters | Waveloms | Cont Test |LiveEmud | MPotTest | LLOP
PSA Interactive 5.0
PD Type PD Class Powered Load @ PSE || Power-Up Waveform
@ Tywe1273  C ClassO @ wans @ NoTace ch
- | EE
C Tywe3/4Snge C Class1 C mA @
c 40usl € Class2 A5 c ca
€ Cls4Dusl € Clase3 - I PePaiset re
r  Class 4 Adyust Load
SoType 2Ps POWaIR255 || MPSLosds Max Unbel | | /oW B0second
Min Hod | UnbslA | | ComectPD Disconnect PD

Status:[Power Status: POWERED

LLDP Request ¥ LLOP Reqd Chise Gl ALCERTED)

Max Fequest 226 Walts

PR A [l PWRB
g V500q

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

PSE: Type-2, 2Par

ux Il

3 on both pairsetsy;lass4D (PD Class 4 on both pairsets), &ldss5D (PD Class 5 on both pairsets). These are all

Type-3/4 Singlerefers t0802.3btP D 6 s

present a single signaturgeg sectio.3) to the PSE during
detection. As seen fRigure 4.9 there are four possible PD

classifications:Class 5 Class 6 Class 7 andClass 8
These were described earlier in seco

Type-3/4 Dualrefers t0802.3btP D 6 s
powering because they need to power each pairset
individually much as if
While the 802.3bt standard supports many possible

they

combinations of Dual Signature classifications per pairset,

the PowetUp tab menu offers i v e
where the classification on both pairsets;Aland Alt-B,
are identical geeFigure 4.11). The available PD

possi bl e

classifications ar€lass 1D(PD Class 1 on both pairsets),
Class 2D(PD Class 2 on both pairset€)ass I (PD Class

further explained in sectich8 PD emulations involving dissimilar classifications per pairset can benatisbed in
PowerShell PSA using theower_bt command gee sectio.11).

The final PD Type i€lass 4 Dual(seeFigure 4.12).
Thisrepresentsap®02 . 3 bt (or #fAp
that requires 4pair powering because it draws more
than 25.5 watts. The PD emulation consists of a du
signature PD but unlike
Dual does not alter its class signature betviben
second and third event of classification as all 802.3
dual signature PDO&6s mus
only a Class 4 signature regardless of how many
classification events are present. Hence, as seen i
Figure 4.12 the only PD Class choice ®ass 4

file View Test Help

PSE Power Up \Lm | Meters \Iwmzums | Conl Test | Live Emul \Pmsme |uoe |
PSA Interactive 5.0
PD Type PD Class Powered Load @ PSE Power-Up Waveform
C Typeldf23  C ClassiD  Walts e @ NoTrace € 15ec. Trace
€ Type3/4 Singls © Class 20 Coma £ Vokoge & 25
@ Type3/4Dusl  Class 3D 476 € Curent € 45ec. Trace
e (o)
Ces U 50 I Per Paitset ¥ Event Count
[T Autoclas " Class 50 Adiust Load
SigType:  Dual FPDWalts 51 WPSLosds  Max Unbsl, | | AlowBDseconds

Min Hold | Urbal & | |1 comectD |

Disconneet PO |

LLDP Request [~ LLDPReqd

Max Drop | Unbal B
Max Request Walts

Status: [Power Status: POWERED
Event Count & 3
ssigned Class & 4
Event Count B: 3
ssigned Class B: 4

File View Test Help
Pse PorerUp |Loads | Metws | Waveioms | Cont Tost | LiveEma | PMASude | LLDP
PSA Interactive 5.3
PO Type PD Class Powerod Losd @ PSE | | Power Up Wavelorm
C Tpeia € & wan = & NoTiase 1 Sec. Tra
€ TpedaSinge € 1 ©ma  Vorage & Tra
© TpedADul C 20 € Cunert € 450 Tix
” L ;
€ CasdDud € ¢ I Pes Porse c T
I Autocls © Clsd Adotlod | re
SoTwe Dusl FDWohts 51 | | MPSLosds MascUrbal | | AkowSdsesonds
Min Hod L Connect PO Discornect PO
Statu Powe Status POWERED
LLDP Request I LLDF Feqd
Max Duep | Unbat |
o Fea Wans
ARa [l PRGN 7 PSE: Type 4, 4Psk
% 304

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

Pwh A [ Pwh 8: [l LAN: PSE: Type3, 4-Pair
g ¥50.0g

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

Certain conditions govern whidPD Typesare available at any given time as explained in the following table.

PSE: (in Main menu) | Test Port Hardware

| Available PD Types

| ExpectedPSE Powering |

PSA-3002 test port #1

Type-1 2-Pair or Any PSA-3000, PSL-3000, | Type-1/2/3 2-Pairs only
Type-2 2-Pair PSA-3402, PSA-3002
Type-3 4-Pair or PSA-3202, PSL-3202, Type-1/2/3 4-Pairs or 2-Pairs
Type-4 4-Pair PSA-3402 test port Type-3/4 Single 4-Pairs
Type-3/4 Dual 4-Pairs
Class 4 Dual 4-Pairs
PSA-3102, PSL-3102, Class 4 Dual 4-Pairs
PSA-3002 test port #2
PSA-3102, PSL-3102, NONE N/A
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4.3.2. Connecting and Disconnecting the Emulated PD

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

PSE powers the emulated PD, the tab menu window indidaWR 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, namel y @iPOWRBRRMRNlatons, thaDEpeHs/d (unpower

Single Type-3/4 Dual, andClass 4 Dua) the powering status ol also indicate» ai r poweri ng with #PW
iAPWRD BO.

When emulating 802.3ftype-3/4 SingleandType-3/4DualP D6 s, t he opti on BEwentiCeunts t o repo

observed during powarp and the resultingssigned Classificationprovided by thé®SE. Figures 4.9and4.11show

this outcome for both the single signature and dual signature PD emulations.

Pressing th®isconnect PDbutton then emulates a PD disconnect that should cause the PSE to remove power. With

that, the tab menu window indimrsPWR A andPWR B should turn off.

4.3.3. Emulated LLDP Power-Ups and Negotiations

The PoweiUp tab menu supports emulated LLDP powps for both 802.3at {@air) and 802.3btp ai r ) PDO6 s . Th

feature requires that the PS$800 instrument be licensed fotDP Emulation and Analysis Feature Figure 4.13
describes an emulated Class 4 LLDP pougmwith 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. The L DP  Re g &
check button is used to control the PD emulation so that the e ver te e
PD will not draw more than Typg power (13 watts) until the | e

LLDP negotiation is completed. The requested power leve

PowesUp | Losds Metsiz | Waveloms | Conf Teut | LiveEmd | PMASuie | LLOP

PD Type PD Class Power-Up Wavelom

then entered with granularity of 0.Jatts. @ Tperza € oo & NoTuce o
c 3/4 Sin © Class1 . ® 25 Trace
© Typedid € Class2 245 c c
TheMax Requestbutton will automatically enter the N Fﬁl 18 o
H B - s —J Adjust Load
maximum power request allowed given the pre§énClass D
selection. For example,@lass 4is selected, th¥ax T e @4 —
Requestbutton would insert a power request of 25.5 watts. S oo FTERED
LLDP Request ¥ LLOPReqd Mas. Drop nbal B = Grant
. Max Request 226 Watts.
When emulating 803.at PDO&s pow2r PBED -

the 802.3at PoE protocol will be utilized. When emulating P B
802.3btsinglorduals i gnat ure PD@as t hd &&f -

powering, the 802.3bt extended PoE LLDP protocol will )
automatically be deployed. The emulated PD fuilin an Figure 4.13 LLDP Power-Up of Emulated Class 4 PD

initial power request based on the assigned PD class at-ppwand 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 section8.10and8 for further information regarding PoE LLDP.

4.3.4.

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

Power-Up Tab General Features and Conditional Restrictions

Feature

Instrument Type

Selected PD Type

License Option

802.3at LLDP Power-Ups | PSA-3000, PSL-3000 Type-1/2/3 LLDP Emulation and
802.3bt LLDP Power-Ups | PSA-3000, PSL-3000 with Type-3/4 Single Analysis
PSx-3202 test blades or Type-3/4 Dual
PSA-3402
Power-Up Waveforms PSA-3000 with PSA-3202 Type-3/4 Single (none)
(Voltage, Current) test blades (Not available | Type-3/4 Dual
to PSL-3000 instruments) Class 4 Dual
Event Count and Type-3/4 Single (none)
Assigned Class Type-3/4 Dual
determination
Autoclass Emulation PSA-3000, PSL-3000 with Type-3/4 Single (none)
PSx-3202 test blades or
PSA-3402
Max Unbalance PSA-3000, PSL-3000 with Type-3/4 Single (none)
Emulations PSx-3202 test blades or
PSA-3402
Allow 60 second wait for | PSA-3000, PSL-3000 with Type-3/4 Single (none)
power-up PSx-3202 test blades or Type-3/4 Dual
PSA-3402 Class 4 Dual
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802.3atand802.3btLLDP PowerUps were discussed above in secdo®l3 These are available for 802.3at Tybe
and Type2 PD emulations and also, given P&E02 hardware, for 802.3bt singlad duabkignature PD emulations.

Another feature supported wiffype-3/4 SingleandType-3/4 Dual PDemulations is the option teport the

classification event counts and assigned class provided by the PSE duringup@sestigure 4.11). As explained in
section2.8, event counts communicate an initial power grant by the PSE to a3Tgp&ype4 PD. An802.3bt PD

then derives the assigned classification based upon t
theEvent Countcheck button will enable this feature.

Autoclassis another feature available giv&gpe-3/4 SinglePD emula¢d powerups Eee sectio2.8). Within the
802.3bt standard, PSE6s and single signature PDO6s may
occur during the poweup process:

1. PD alters class sigiure from ~40mA to ~2.5mA during the final ~15 msec of class event #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 poweups performed in the Powélp tab menu will not assure 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 powsr emulation will accelerate the application of target power Iseel ¢ectiod.3.5

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

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

One other conditional feature is the option to extend the wait time fquadr £4apable PSE to provide power to the

emulated PD. Normally, this wait time is up to 12 seconds following PD connection. HoweveRWigpeis

Type-3/4 Single Type-3/4 Dual, or Class 4 Dua] the selection of thAllow 60 secondscheck button will cause the

PD signatures, including muévent classification signature, to remain active over a period of up to 60 seconds before
the powetup is abandoned. Thiswillallowfo PSE6s t hat may have PoOoE powering
detection and classification many times before applying power.

4.3.5. Setting the PD Power Load

One final important aspect of all PD power emulations is the steadgjate load power consumed Inetemulated PD
after powerup is completed. This is configured in thewered Load @ PSEnenu frame. The value programmed is

he

op

always the power load presented to the PSE interface so, from the perspective of the PSE, may include power consumed

by the comimation of the emulated PD and the cable connections.

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

current) is adjusted whd?D Classselections are made and is always a valid power jlest below the 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@t€lass ranging from 0.2 watts to a maximum load that

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

using the slider control or typed into the entry box.

The timeto-application of the steaestate powered load will vary depending on wawefs that are collected,
instrument type (PSA vs PSL), and other factors such as staggpeedpbwerups. TheAutoclassoption forType-
3/4 Singleemulated poweups can accelerate this timgeé sectiod.3.4).

After the PSE is applying power, the steatgte load can be modified at any time usingAtjist Load button.

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

After a PD is powered and drawing a steathte load, either or both tife PWR A: andPWR B: indicators will be
active @reer). This condition will persist until either tHgisconnect PDbutton is pressed or a load condition causing
the PSE to remove power is introduced.

The DC MPS method of detecting PD disconnects wadswed in sectior2.13 Two boundary condition DC MPS
loads can be applied each with the press of a button. The firstNrnthelold load condition ¢eeFigure 4.18. This
is the minimum load current, eitheair current given -pair powering or 4air current given $air powering, that
the PD must draw to assure the PSE maintains power. The actual current value depends upon PD Type and powered

pairsets. IFigure 4.1§ aClass6P D emul ati on utilizes 14mA as the mini mum

The expectation given this load is that the PSE maintains power as depicted by the power iRiRtérandPWR
B.
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The second boundary condition is tlax. Drop

load currentgeeFigure 4.19. This is the
maximum PD load current that the PSE is
required to i

on the assumption that th®HRs disconnected.
Figure 4.19 aClass 6PD emulation applies

4mA load current that the PSE interprets as a
disconnected PD. The power indicatBi&/R A

andPWR B show the removal of PSE power
from the emulated PD.
these

Bot h of

nterpret
current meaning that the PSE must remove pow

lkecsu rsda ray
steady state loading only. DC MPS also allows

File View Test Help

PSE PowesUp | Loads

PD Type
€ Typer23
@ Typed/ASinge © Classt
C Tywed/4Dud C Class7
€ CassdDud  © Class8
I Autoclass € wa

PD Class
€ CassS

In

SigType  Sigle PDWats 51

LLDP Request [~ LLOP Req'd

Max Request watts

PwRA [ ARell €
g V500

| Meters Wavelome | Cort Text | LveEmd | PMASute | LLDP i
PSA Interactive 5.0 PSE Load Adjusts
Powered Lood @ PSE | Power-Up Waveform at& Mniae 0
C Watts & NoTiace c
I i = =
7 , p
i € Cure [}
- I™ PerParse ™ Event Count
ot Losd
Max Unbal ™ Allow 60 seconds
Min Hod [| Urbal A ComectpD | Disconnect PO |
Status:|Power Status: POWERED
e | (7] PSE Maintains
Power

for intermittent valid signature loading. This typFigure 4.18 Maximum Hold Current Load

of testing will be addressed under the
Waveforms tab menu.

File View Test Help
1 |

855 Tpad i

PSE PowesUp |Loads | Metes | et | LiveEmd | PMASute | LLOP
PSA Inteactive 5.0 | PSE Load Adjusts
PD Type PD Class Powered Load @ PSE Power-Up Wavelomm to 4mA
C Typer1223 C ClassS © Watts [—I < S Noliacs, (o Sl
@ Tywed/4Srge & Class6 @ mA € Vobage ¢
C Type3/4Dual  Class? 4 Ca W
€ Classébud O Cass8 LS I~ Per Passe ™ Event Count
I~ Autoclass Adust Load
SigType. Singe POWatts 51 | | MPSLoads MaxUnbel | | /AkowBDseconds
Min Hold Urbal A Connect PD Disconnect PD

StatuPowes Status. POWERED
LLDP Request [ LLDPReqd Urbal B |
e | T o] eous | PSE Removes

Power

P
PWRB. P

PWRA
% ¥00q

Figure 4.19 Minimum Drop Current Load

button caused thegair loadto adjust to ®6mA and the pairset

load on AltA to adjust to 560mA. Given @lass 5PD emulation,
the PSE is required to tolerate this amount of pairset loaalamte

without removing powerThe actual load current on the At
pairset can be inspied using théMeters tab menu.

The Alt-B pairset can also be subjected to the exact same conditi
InFigure 4.22 an emulated Class 6 PD

using theUnbal. B button.

draws a 4pair current 0B48mA and the AKB pairset draws

692mA when théJnbal. B button is pressed.

Again, the PSE should tolerate both thpadr load because it is
belowPclassand the current unbalance. The-Blturrent here

can be inspected using thieters tab menu.
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The topic of paito-pair current unbalance was
addressed earlier in sectiarl2 WhenType-

3/4 Single(PD Class 5 Class 6 Class 7 or
Class § are emulated, thielax Unbal
pushbutton loads become available. The

Unbal. A button eeFigure 4.20 alters the 4
pair current load to a total load just below the
802.3btlcon (or Pclasg limit given the present

PD Classemulation, then splits the load

between the AHA pairset and the AIB pairset

so that the maximum possible ptirpair

unbalance current appears on the Apairset.
In Figure 4.2Q a PD Class 5 emulated power

up was done, then pressing thebal. A

PSE PowesUp | Loads Metess Conl Tet | LiveEmud | PMASute |LLOP

PSA Intecactive 5.0

PD Class Powered Loo

PD Type PSE Power-Up Wavetorm

C Typel23 G CassS © watte @ NoTiace

A 7%
& Tyed/dSige C Cass G m € va ¢
€ Tywed/4Dual  Class? 66 c € 4Sec Tex
€ CasdDud  C Clas8 L I" PecPaise I~ Event Count
I™ Autocisss Adust Load
SoTwe Snge POWat: 40 | MPSLosd: aclich i
Min Hold || Unbal A Cornec Discornect PD
SwuE St e
LLDP Request [~ LLOP Reqd
Max Diop | _ Unbal 8
Max Reuest | Walts

Qb BSE. Licad 4,

File View Test Help

PSE Maintains
Power

PwRA [l Pwhe: [l
g 00

Figure 4.20 Alt A Maximum Unbalance Current

File View Test Help

4-Pair Current
Set to 948mA,
Alt-B to 692mA

PSE PowerUp |Losds  |Meters | Waveloms |Conf Te |LiveEmd |PMASuwe |LLOP

PSA Interactive 5.0
PO Type PD Class Powerec d Load @ PSE Power-Up Wavelorm
C Tpel23 € ClanS © wans & NoTrace

1006
@ TypeddSinge @ Class6 & A
€ Tywed4Dud C Class7 1006 (o
; L8
" Class 4 0uad © Class 8 I Pe ™ Event Count
I™ Autocless c Adust Load
SgTpe Snge PDWatte 51 MPSLoads  Max Urbal || Al B0 seconce
Min Hold Urbal A Cornect PD Disconnect PO
StamR A to St

eerrr—y . -
Max Request | Watts

©LL BSE. L 12

PSE Maintains
Power

PRA [l Fwre: [l
g ¥500q

Figure 4.22 Alt B Maximum Unbalance Current
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4.4, The Loads Tab Menu

The Loads tab menséeFigure 4.23 provides access to several elemental test port resources:

g
9 Detection Signature Configuration and Actuation Fle Vien Tet Help

ﬂ Static Current Load Conﬁguration PSE PowerUp Loads  |Meters | Woveloms | Conf Test |LiveEmu | MPoTest |LLOP
- . . . PSA Interactive 5.0
ﬂ Trz?’]nls:)lgrlitsgggrent Load C;nflguratldm\lOt avallable PD Signature Static Load Maik Load Load Transient (4-Pair)
wit - Instrumenty. Rdel 2¢ Kobm Cdet 0 oF — Step 1A Step 2mA
gg & ‘; ] 000 A ([UUU A MBT, Tfﬁ,

. . . 126 7 L8 1 Step ImSec  Step 2mSec
While thePower Uptab menu provides flexible, general Z = o b2 — 02 —
purpose abiliti dcsadstabmeaumu I = ﬂm.pa-.we AosyLon | -
provides means to manipulate signatures and loads that| | « zea  c spupw | © 4 Caron || Taw
not manageable in ttower Uptab menu. e o 11 Davomrootn . ™ foised

& Cornect Disconnect ~
The Loads tab menu offerdRead Settingsbutton that ™ arpois F A1Pen
will update all of the tab menu settings from the presently == =53
selected port in the Sldtort Panel. g PWRA PR B Lan PSE: Type2,2Psi
o5 s

Important!  When working with test slots that are
configured into a $air configuration (e.gS1, S2 D1, Figure 4.23 The Loads Tab Menu

D2), the selection of a DISCONNECTEDpAiIr port in

the SlotPort Panel will disable theoadstab menu. This is because tteads tab menu works with elemental
resources that must always be addressed to the CONNECP&D gort of the test slot.TheLoads tab menu will re
enable when a CONNECTEDphir port is selected or when the DISCONNECTEPar port is reconfigured to be a
CONNECTED 4pair port. Operations in teSEtab menu, th€ower Uptab menu, and thé&/aveformstab menu
can altelCONNECTED 4pair port within a test slot.

4.4.1. Configuring PD Detection Signatures
The emulated PD detection signature consists of three components:

1. Signature Type
2. Detection Resistance
3. Detection Capacitance

The PD signature type can be configure@-air, 4-Pair Single, or 4-Pair Dual. The signature type is altered by
selecting the desired radio button and pressin@thdigure and Connectbutton. When the signature type is altered,
the pair state for the present test slot will be updated on th&&tdPanel §eeFigure 4.3).

When the Loads tab menu is selected, the default signature type @iRdie when the PSE iSype-1, 2-Pairor Type-
2, 2Pairand will be4-Pair Singlewhen the PSE i$ype-3, 4-Pairor Type-4, 4-Pair.

The signature type is only relevant when testiqpgd i r power i ng ( e. g .-pair(Be0al802.3at)) PSEO s
PSE6s can onl y odAarAlt-B, ef a @D eut pnather vgag, tll,PD sidnature types tpair2

powering PSE look li&2-Pair. When workingwithzp ai r P S E 6 s ,2-Pair signatureacbnffiguratiorhseould

be used so that both test ports of the test slot are available for PSE connections and analysis.

The signature type is constrained when the selectegatots a PSx3102 test blade. ThePair Single signature type
is not available to thBSx3102and thed-Pair Dual signature type may only be selected when the test pdri2
of thePSx3102blade.

The detection signature resistance is selected frofRdeelist box seeFigure 4.23 where the present selection is
shown above the scrolled list box. This resistance ranges fraft@RIKWin IKWs 't e p s . Most PSEG6s ar e
for detectiorsignatures in the band of ~18Ko ~29KWin order to apply power.

The detection signature capacitance is selected fro@dbelist box (seeFigure 4.23 where the present selection is
shown above the list box. This capacitance camtbe 8, Tf, orlint . Generally, most PSEG6s w
capacitance larger than thefdvalue unless they power legacy capacitive signatures in olde8,@r2 . 3 PDOd s .

The detection resistance and capacitance signatures, once selected, are applied@drgigtine & Connect button

is pressed. At that point the status box will update to indiatex,y Connecte(seeFigure 4.24). TheDisconnect
button will remove the detection signature and present what looks like high impedance to the PSE.
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TheAll Ports check button enables the application of a selected detection signatur&@tgpe;det) to all test ports
or test slots in the presently connected instrument Wlwriigure & Connectis pressed. This option is inhibited when
all slots are not in a unifm pair stategeeFigure 4.3) configuration to begin with.

4.4.2. Configuring and Applying Static Current Load

Another elemental resource that is configured by the i3
Loadstab menu is the static current loathe Static Load | ™ ™ ™"
(seeFigure 4.24) is the current that the PSE will
experience when the PSE output voltage exceeds 15VD|

PSE | PowerUp  Loads Meters | Wavefoms | Conl. Test | LiveEmu. | MPortTest |LLOP
PSA Interactive 5.0

PD Signature Static Load Maik Load Load Transient (4-Pair)

Rdet 27 I(thm Cdet 0 uF [7900 mA mm ;?;plm& a::zm
The Static Load can be configured to a single pairset, as % = § - e i

. . . . - tep 1 mSec tep 2 mSec
always is when the signature typeifair, or to both e S i 02‘7,7 o —
. . . . . . * Total 100 -1

pairsets combied when in &-Pair Single or 4-Pair Dual 2 coge || a2 CTETY .
signature type configuration. C ora

€ 4P Dual " A I AlPorts Twoe«

The Static Load current is configured or altered by M S| Cmn | s |
pressing thé\pply Load button. When the signature type|  are ™ A1Pons
is 2-Pair, as it generally should be when evaluafiyge = ===

1, 2PairandType2, 2ParPSE6s, t he | oa Porall  PwRe W PSE: Typed, 4Pai
2-pair current meaning it is always tfietal current. B

o5 o

Figure 4.24 Class 4 Power-Up, 27KW Single Signature

When the signature typed4sPair Single or 4-Pair Dual, as it generally should be when evaluafiiyge-3, 4Pairand
Type4, 4PairP S E 6 sTptal tadioebutton causes the combineepalr current to be configured or altered while the
Alt-A and AltB radio buttons cause the respective individual pairset currents to be configured or altered.

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

Test Blade Signature Type | Load Target Max. Current
PSx-3202 2-Pair Total 950 mA
(PSA-3402) 4-Pair Single or Total 1900 mA
4-Pair Dual
4-Pair Single or Alt-A or 950 mA
4-Pair Dual Alt-B
PSx-3102 2-Pair Total 750 mA
(PSA-3002) 4-Pair Dual Total 1900 mA
4-Pair Dual Alt-A or 950 mA
Alt-B

Important!  When configured to 4-Pair mode (signature type) with tiietal setting, the 4air Static Load current
is split evenly between the AR 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-Atand a 40mA current on AB. This means that if the PSE is
powering (or clas$ying) on just one pairset, Al or Alt-B, it will experience exactly half of this load current.

TheMark Load is the current experienced by the PSE when the voltage drops below 14V during classification

sequences, that is, on the trailing edge of @dassits §ee section®.7and2.8). Thiscurrenmi mi ¢cs what PD6s mu
in order to recognize the end of a class pulse. It can be configured between 0 and 10mA and is cortfiglred to

pairsets, AHA andAlt-B. Like theStatic Load, it is applied when thApply Load button is pressed.

The Static Load andMark Load may be applied to every test port (epdir test slot) in the presently connected test
instrument by selecting th&l Ports check button before pressidgply Load.

4.4.3. Powering an Emulated PD from the Loads Tab Menu

There are some imptaint considerations when using theads tab menu to connect and potentially power emulated
PD6s from a PSE. For example, when testi StajiclB8BE respons
must be set up so that a PSE experiencing a gatiection will apply and maintain power.

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

Type3,and Typed PSEO6s that deem the signature ¢anulitesl PL Theal i d PD
Static Load configures the current that the PSE will experience during classification. ManylTyme all Type2,

Type3,and Type4 P SEO®6sSs must measure a class signature between O0On
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Assuming theStatic Load is configured to a valid classification signature current, the PSE will apply power. If the

PSE uses DC MPS method of PD disconnect detection, the static load current will then need to remain above 10mA for
Typeland Type2 P SEG6s amAlfordypeBare Typeh PSEG6s in order to assure t
(PSEb6s using the AC MPS method do not require this.)

he

Finally, when powering a-pair PSE and emulatingdaPair Single or 4-Pair Dual signature type, th8tatic Load set
up for Total (4-pair) current will split that total current between pairsetsAtind Alt-B. This means that the class
signature experienced by the PSE will be half of the programmed current.

When workingwith2P ai r P SE 6 s -up,dheSjaéictLoad shqla bhe set to a valid class signature for Class 1,
2, 3, or 4 and Apply Load should be pressed BEFORE pre€singect & Configure. Associated class currents

woul d be 10mA, 18mA, 28mA, or 40mA respectively. This w
When workingwith4P ai r P SE 6 s -up,dheSjadctLoad shqulol geearally be set to produce a 40mA class

signature ON EACH PAIRSET. This means it should be configured to 8Tmtal] as shown ifFigure 4.24thus

emulating a Type, Class 4 PD tde 4pair (802.3bt) PSE. The 40mA per pairset load current will assure tha8Type

and Type4 PSEOGs see a valid class signature and maintain pow

Finally, if the sole intent of using theadstab menu is to adjust static loads, it will be advantag¢owse th&ower
Up tab menu to produce the emulated PD pewgrthen switch over to tHepadstab menu once the emulated PD is
powered.

45. The Meters Tab Menu

TheMeters tab menu geeFigure 4.26), like
theLoadstab menu, provides access to test
port elemental resources used in
measurements and triggeringor the PSE
3000 instrument, the only meteringsources
supprted arehe DC Voltage, Current, and
Power meters.

Like theLoadstab menu, thdleters tab
meru includesa Read Settingsutton that
will update all settings from the presently
selected sleport for the presently selected
meter.

Important!  When working with test slots that]
are configured into a-gair configuration (e.g.
S1, S2 D1, D2), the setction of a
DISCONNECTED 4pair port in the SlePort

Panel will disable th#eterstab menu. This

File View Test Help

PSE | Power Up | Loads Meters

Meter Format Trigger

" Voltage & Average (& Measure

@ Cutent € MinPeak ¢ Edge

 Power aak (5 Evant

© ACpkpk € Tiace

Aperture Timeout
1sec 100msec _J @ 10sec

@ Nomal € 100 sec
€ HichRe

=
Configure Meter

: Pwr A: [l
£v5 ¥500q

PSA Interactive 5.0

Taiget

& Pot @ F
C ARA c

A8

Event Trigger

@ Or

Read Setlings
Pwr 8: [l

Conf Test | LiveEmul | MPotTest | LLDP

MEASURE

I~ | Poll ti Done

Edge Trigger
ng Level (Vi & Nomal

Falling € Noisy

3 o=

Status:

Slot,Pore 1,1
READY
1005.75 mA

PSE: Type3, 4-Pax

is because thileterstab menu works with
elemental resources that must always be

addressed to the CONNECTEDBpAir port of the test slot.

Figure 4.26 The Meters Tab Menu
ThMeterstab menu will reenable when a CONNECTED

4-pair port is selected or when the DISCONNECTEPadr port is reconfigured to be a CONNECTEDghir port.
Operations in th®SEtab menu, th€®ower Uptab menu, and th&/aveformstab menu can alter CONNECTED 4

pair port within a test slot.

4.5.1. Meter Selection and Configuration

Referring toFigure 4.26 there are¢hreemeter types that can be selected:

1. DCVoltage
2. DC Current
3. DCPower

With PSL-3000instruments, the onliformat available for each meter fsverage and the onlyTrigger option
available isMeasure, that is, immediate triggering when thEEASURE button is pressed. All three meters offer two
Aperture, or averaging time optionst0O0Omsecr 1sec

The meter type frame also include€anfigure Meter button. This can be used to apply the presently selected
Aperture setting to the presently selected meter tyatage, Current, or Power) without performing any
measurements. After a meter is configured, pressingéhd Settingsbutton should read bl¢hat same meter

configuration.
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45.2. Immediate Triggered Measurements

When the trigger modeleasureis selected, then the meter measurement commences whdBEARIRE button is
pressed. At this point, all menu controls will disable until the result is peddared posted in tH&tatusdisplay.

Important!  The MEASURE button will perform the operation of configuring the presently selected meter type to the
presently selectelperturesetting meaning there is no need to pres<ibiefigure Meter button wherthe Aperture is
altered prior to a measurement being performed.

453.  (Omitted for PSL-3000)

454.  (Omitted for PSL-3000)

455.  (Omitted for PSL-3000)

4.6. The Waveforms Tab Menu
TheWaveformstab menus not available to PSB00O0 instruments and will be disabled.

47. PSA Interactive Menu Bar

Before addressing the featespecific tab menus, the dralown 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 éee Figure 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 secti2.3 TheExit
option closes PSA Interaee.

il ThelLatency Testoption opens theatency
View Test Hel Evaluation menu geeFigure 4.51) that is used |7
to assess LAN communication performance s
1 Ur between the host PC and the PSA instrument.
While of greater impoance to PSA000
instruments, severe LAN latency issues could
possibly interfere with PSEM Analyzertesting
performed by PSI3000 instrumentssge

Auto Discover | section3.3).
Select Chassis

PSA Latency Evaluator

BE

Load Config

atus

Save Config

Latency Test

Close Merw |

Load PSE Attr |

Figure 4.50 File Menu 3

Figure 4.51 Latency Test
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4.7.2.

View Drop-Down Menu

To options are available under the View diipwvn menu geeFigure 4.52).

1. Trace Colors
2. Wish On/Off

0\ Trace Colors not supported by PSL-3000

Figure 4.53.

Figure 4.53 Trace Colors

File Edit Help

B L
et
-

PowerShell Comnand Processor 5.2
PowerSync & PhyView Analyzers
Copyright 2005-20821
Sifos Technologies, Inc.

Enter ‘psa_command® for command list #
Use *<command> -7' for command help =

B
e
NN

»»» Installing the 4-Pair PSE Conformance Test Suite...

wnxxnxxununsfonnecting to PSA at 192.168.221.88 wewewrexemxs

PSE Local Configuration

PSA-1,14>

C:/Users/Public/$ifos/PSA3000/ConFig/TI23881_br.txt L

----- Use psa_pse to configure PSA Analyzer for this PSE. ssxmwx

Figure 4.54 Wish Console

4.7.3.

Help Drop-Down Menu

TheTrace Colorsoption pertains only to PSA
3000 instruments andill produce a message to
this effect when connected to a RSQ00 Eee

The Help dropdown menu geeFigure 4.55 provides three options:

1. PSA Config
2. PSA Features
3. Version

ThePSA Configoption queries the presently connected instrument configuration

then opens a window show display the configuratsaefigure 4.56).

Configuration information from the instrument includes instrument hardware typ

hardware version, and firmware vernsifor all populated test slots. (PS402 and

PSA3002 instruments are considered to populate slot #1.)

PSA Feature Configuration l

PSA Chassis:  192.168.221.103

Serial ID: 044BEASTT

PS4 Config:  PSA Interactive YES
Adv. Resources NO

2+Pair PSE Corf. Test NO
4-Pair PSE Conf. Test NO

PS#-3000_Mult-Port YES
LLDP Emulation YES
PHY Peiformance Suite  NO
PSL-3424 QT Suite NO

PSL-3424_Live PD_Emul NO
PSL-3424_Pha,_Suite NO

Close

Figure 4.57 PSA Features

February7, 2025

Trace Colors
PS' wish On/0ff
PSE Attributes

Auto Discover |

File View Test

PSE

Figure 4.55 Help Menu
2 PSA Chisis Configuraton

PSA 192.168.1.21 Configuration

File Test Help

\

|I Load

PSE
& AT
AT

Figure 4.52 View Menu

Close

TheWish On/Off option acts as a toggle switch to either open or
close a PowerShell Wish consoteéFigure 4.54 that enables
commandand query capability using PowerShell PSA commands
(see sectio’). This can be a convenient tool to effect configurations
or measurements that may not be fully supported in the PSA
Interactive menus.

3 PSA Config
', Pow  PsaFeatwes  |I M
Version

P

Figure 4.56 PSA Config

ThePSA Featuresoption queries the presently connected instrument license features,
then displays those in tlRSA Feature Configuration window (seeFigure 4.57).

Configurations include:

Feature | Description

PSA Interactive

(alwaysi YES0)

Advanced Resources

0ONOO

f -Bxxx IM3tBinents

2Pr PSE Conformance Suite

(Pertinent to PSA-3000 instruments only)

4Pr PSE Conformance Suite

(Pertinent to PSA-3000 instruments only)

PSA-3000_Multi-Port

Instrument Licensed for the Multi-Port Suite

LLDP Emulation

Instrument Licensed for LLDP Emulation and Analysis

PHY Performance Suite

(Pertinent to PVA-3000 instruments only)

PSL-3424 QT Suite

(Pertinent to PSL-3424 instruments only)

PSL-3424 Live PD_Emul

(Pertinent to PSL-3424 instruments only)

PSL-3424 PMA_Suite

(Pertinent to PSL-3424 instruments only)
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TheVersion option opens th®SA Interactive Version window (seeFigure 4.58 to show
software version including the module versions for all of major components of PowerShe
PSA and PSA Interactive software.

4.7.4. Test Drop-Down Menu

2] TTTH  TheTestdrop-down menugeeFigure 4.59 provides
[ File View [Test) Hesp | access to two automatic testing applications that are n
\ 802.3at Service Analyzer otherwise available through the tab menus in PSA
PSE 802.3at PSE Quick Test Interactive.
PSE Attributes PSE Type Pa
& AT Type1 2
Auto Discover I AT Type2 2

Figure 4.59 Test Menu

The first applicationthe 802.3atService

@ Smal Font

i Analyzer, is only available to PS/8000 © Logeren -
0 PoE Service Analyzer not supported by PSL-3000 instruments so a message ts thffect will be Fi 458 V .
produced geeFigure 4.60. lgure =. ersion

Figure 4.60 Service Analyzer

The802.3at PSE Quick Tesis an automated test designed to rapidly test between four and eight PSE ports at a time.
Itis applicabletomuktp or t , 802. 3as compliant PSEHS

The802.3atPSE Quick Testmenu 6eeFigure 4.61) accesses the BRuick Test automated test utility. This fully
automated PSE t esnto/aloloovise sftarngr aopfi doefigween 4 LQuick 8 PSE
Test programdee sectio.14) analyzes up to 9 critical PSE behaviors is as little as 8 seconds per PSE port tested.
Those parameters include:

Parameter Description

Detect_Accept Verify that each PSE port will power 19KWand 26KW PD signatures
Detect_Reject Verify that each PSE port will not power 15KW and 33KW PD signatures
Vport_Low_Load Maximum PSE continuous port voltage by PSE port

Vport_High_Load Minimum PSE continuous port voltage by PSE port

Load_Capacity Maximum load current tolerated per PSE port

Power_Capacity Maximum continuous output power per PSE port

Disconnects Verify that each PSE port removes power given PD disconnects

Overloads Verify that each PSE port removes power given PD overloads
LLDP_Allocations Veri fy PoE LLDP protocol response (L

While primarily intended to be run from PowerShell PSA as a manufacturing or high volume QA applicdtion, PS

Quick Test may also be configured and run from PSA Interactive usiiRSEeQuick Testmenu (geFigure 4.61).

The menu will allow a selection of up to 8 test ports. If fewer than 4 ports are selected, a warning message will appear
indicating that at least 4 ports must be tested.

The only other configuration BSE Typethat

must be declared dype-1, Type-2 PHY . PSE Quick Text
. elect
meaning a Typ& PSE that usesPvent fofrae | | e I
age . Shot Post
classification to grant 25.5W to each PD, and | =1 B Status
. Fi1F2 * Tiwe X
Type-2 LLDP meaning a Typ& PSE that : PP TEETRG COULETED:
uses PoE LLDP to grant any power level aboy + F'"* P R S N A
13WtoType2 PD6s. Once 6. C1l2 T4 e tea s s e
selected and PSE Type is declared, tReMN et Wi oom e oae oG e
TEST will initiate PSE Quick Test. 2 e BSS: BASE TASSe ASSZ IASSe  BAS
n rir:z PASS PASS PASS PASS PASS PASS
B - N re:
Theps_quick_testscript for PowerShell PSA | ' *
is provided as saue code that users may u oz Semiant | —ooe |

modify (seesection5.14). The file is located Figure 4.61 PSA Quick Test Menu
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in

t\@oetribédirectory path feesection3.2.5. Users should be aware that modifications to that program may

affect how it will kehave when run from the PSE Quick Test menu in PSA Interactive.

4.8. 802.3at PSE Conformance Test Menu

TheConf Testtab menu is not available to PSD00 instruments and will be disabled.

4.9. Live PD Emulation Tab Menu

Multi-Port Live PD Emulation is a part of thulti-Port Suite feature license available to PS¥00 and PSI3000
instruments. MultPort Live PD Emulation allows groups of P&A00/PSE3000 test ports to flexibly emulate actual
Class 0, 1, 2, 3, or 4 powered devices and is the topic of S&ction

4.9.1. Multi-Port Live PD Emulation Menu

The Live PD Emulation menu is utilized to configure, start,

stop, and evaluate status ePdftltive PD Emulation.

Live PD Emulation is a specialized state of one or more PSA test ports whereby ports will truly and continuously
mimic an actual, usetescribed IEEE 802.3at Powered Device. That means if each PSA test port is connected to a
PSE port, it will always present a detectiggnature and a uselefined classification signature. When PSE power is

applied, it will draw a usedefined amount of power (watts) with the option to emulate worst case cable power loss.

If

a PSE disables PoE service, then restores that serviceasticalpr port or group of ports, those ports will behave just

asifactualused ef i ned PDOs
to all PSE ports during Live PD Emulation.

of PDb6s wusin

do so with PowerShell PSA and thea_emulate_pdommand discussed in secti®23.])

- aa=me

File View Test Help

PSE | PowerUp | Loads Waveloms | Cord. Test | LiveEmul | PMASute | LLOP

PSA Interactive 5.3 Ernulation Site: Post 1.1
2-Pait PSE—| [ 4-Pain PSE PD Emulation Status
Curremi 2 simgle gors = |
PD Class PD Class T ne cSalecs b butcon and define the
wpacific ports to be 4.
C Class0 € Class0 € Class5
C Class 1 € Class1 & Class§
€ Class 2 € Class2  Class7
C Class3 € Cbs:3 C ClassB
@ Classd € Class 4
Power Level | | Power Level
216 W 120 W
Min. 4-Pair Class: NONE
| Cable Loss | [ LLDP
€ MolLoss @ 0ff  Power Req
& MaxLoss | | C Aclive & PwrlLevel =]
I BT 21 € MaxClass LAN
P THAU  SelectPots | ShowParts | Getststs | statEmu |

LAN PSE: Type2, 2Pain

PwWRA PWRE
g VB304

Figure 4.75 Live PD Emulation Tab Menu

OnPSE30006s t hat seeseptip®,r t
Live PD Emulation can include LLDP negotiated
powerups and PSE initiated LLDP power throttling.
This enables full emulation of Tyg& P DO6s t h
negotiate (and Typg P D&6s t hat may
power draw with an LLDRcapable PSE.

When PSA Interactive is started and the Live PD
Emulation menu is initially entereddeFigure 4.75,
the defaulEmulation Sitef or emul at i
simply the current PSA address and cursgnitport

selection as established in the Shatrt Panel. This

isingle portd configurat
upper right corner of the menu.

ng

Live PD Emulation can readily be extended to
multiple (up to 192) PSL ports using the Select
Ports button to access thdulti -Port Resource
Configuration menu. That menu is described below
in section4.9.2

Figure 4.76 depicts a multport configuration that includes 12 ports from a first PSA/B800 instrument and 12

additional ports from a second PSA/RSQ00
instrument. Thé&mulation Site now indicatesvi-P
Config meaning that a MukiPort Resource
Configurationhas been established using Select
Ports menus. The MultPort Resource configuration
can be altered or removed and returned to single pa
Live PD Emulation using thilulti -Port Resource
Configuration menu 6ee Sectiod.9.9.

File View

PSE

For every PD emulation, users specify@ Classand
PD LoadPower Level When working with
PSA/PSI-3000 instruments, the emulated PD Class
restricted tcClass Q 1, 2, 3, or4 because Live PD
Emulation only supports loading ofP2air powering
PSE ports. 4air PD Class emulations are only
available to the PSB424 instrumentdee Sifos
datasheePSE N-Pair Multi -Port Live PD

Emulation Overview). The PD LoadPower Levelis
thesteady state power demand (in watts) of the

2-Pair PSE
PD Class

€ Class0
€ Class1
€ Class2
€ Class3
& Class4

Power Level
130 W 1

Cable Loss
€ Moloss
& MaxLoss

% ¥5.301

Test Help

IF'meU:r Loads Meters avelorms | Conf. Test  Live Emul ‘pr.us\.\; LLDP

PSA Interactive 5.3

on Status
gured te tes mulviple peres.

Ermulation Site: M-P Conlig

=2

4-Pair PSE

PD Class
€ Class0 € Class5
€ Class1 € Class6
€ Class2 € Class7
€ Class3 € Class8
€ Class 4

07 port 1,1, press the Selest Porss
Lgurazion

Power Level
w

Min. 4-Pair Class: NONE

LLDP

C O Power Req
& Active © PwrLevel
[T BT 271 € Max Class

=)

| statema |

LAN
LI T

Show Posts Get Status

PWR A PWRB LAN: PSE: Type-2, 2.Pai

emulated PD. For example, a compliant Class 3 PQxigyre 4.76 Multi-Port Live PD Emulation Menu
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could draw up to 13 watts. Independent of seleeted_lassthePower Levelentryrangesetween 0.1W and 25.5W.

The PD emulation can optionally emulate waase cable loss. Whélo Lossis selected, the power draw at the PSE

interface(s) will be the user specifitdwer Level WhenMax Lossis selected, the power draw at the PSE interface

will be escalated to a level dependent onARIver Leveland theexpected power loss in a 100 meter cable connection
with 12.8Nloop resistive loss.

If all PSA/PSIL-3000 instruments included in a MuRiort Resource Configuration possess the LLDP feature license,
then the LLDP controls will activate to allow the PD dation(s) to support LLDP power negotiations each time the
PSE applies powerWhen LLDP negotiations are included in the PD emulation(s), the LLDP requested power level
will depend upon th@ower Recselection. IfPwr Level is selected, the LLDP poweequest will be the user

specified PDPower Level(watts). IfMax Classis selected, the LLDP power request will be the highest PD power
level allowed to the selectétD Class

Until the PSE grants that power level via LLDP, the actual-smgpower daw will be 4 watts if th&mulation Site is

a single test port and will be 0.9 watts per port ifEneulation Site is anM-P Config(multi-port resource

configuration). As soon as the LLDP power grant is received at each test port, the power load will be adjusted to the
userspecifiedPower Levelescalated by worst case cable logdafx Lossis specified. Important! If working with

a PSE that does not support LLDELDP should be set toff in order for the Live PD Emulation to function correctly.

The LLDP protocol used is 802.3at,-t2tet, [B. e
POE LLDP frames. An option,BT 2Pr, to Be You_Jot tee

use 802.3bt LLDP protocabnsisting oR9- PSE Powerlp [Loads |Meles | Waveloms [Conf Test  LiveEmad | PMASute | LLDP

octetframeswith-Pai r powerin PSA Interactive 5.3 Emudaton Site: M- Corfig

only available to PS{3424 instruments. ERemPRE e ; - =]
PD Class PD Class

The Start Emul button 6eeFigure 4.76 is 2 Gl |2 e

used to initiate Live PD Emulation at the £ G2 | €02 £iCon7

Emulation Site. When Live PD Emulatiorsi | | ¢ ooy ey

running theStart Emul button converto a e e

Stop Emul button 6eeFigure 4.77). Live 216 W 130 W

PD Emulation in each test port of the Mullti Min. 4-Pair Class: NONE

Port Resource Configuration will run

indefinitely until it is stopped using tH&top C{_":‘LLW "L;"g" oo ea || ¢ 6 Seane: 3 Worwt @

Emul button. SiallliS a o [l =

™ BT 2P € MaxClass r Ii?-l'l‘au SelectPorts | ShowPorts | Get Status Stop Emul
For each PSA/PSL instrument in the Multi

Emulationinitiatessimultaneously on all test
ports inside that Resource Configuration.
Where multiple PSA/PSL instruments Figure 4.77 Multi-Port Live PD Emulation Status
comprise a MultiPort Resource

Configuration, the lve PD Emulationstartsup over the course of several seconds.

. . . PWR A PWR B: LAN: PSE: Type-2, 2-Pair
Port Resource Configuration, Live PD F -
VS sanm

WhenStop Emulis pressed, Live PD Emulation will terminate simultaneously in each instrument and again, may take
several seconds to terminate across a field of PSA/PSL instruments.

TheShow Potts buttonupdategheLive PD Emulation Statuswith the Resource ConfiguratiosgeFigure 4.76).

A powerful feature of Live PD Emulation is the ability to rapidly survey the states of all PSA test ports in thBdviulti
Resource Configuration durirgr after) emulation. Th&et Statusbutton initiates a survey of all test ports and
reports emulation status, power status, port voltage, and PSE port power Isadffigyre 4.77). This status can be
updated repeatedly as the emulation runs acressithMulti-Port Resource Configuration.

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

PD Class \ Power Level (PD) Max. Power at PSE
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

If not using LLDP, the Max. Power at the PSE carinigseeased further for each PD class emulation by increasing
Power Level specified.
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49.2. PSE Multi-Port Resource Configuration Menu

ThePSE Multi-Port Resource Configurationmenu(seeFigure 4.7) provides a method to configure test resources
for the Multi-PortLive PD Emulation and theower Management Analyz8uite. Multi -Port Live PD Emulation is
described irsection7.1and thePower Management AnalyzerSuite is the subject ofections7.3to 7.8.

Unlike PSE Conformance Testing where testing is conducted on a single test port within a single PSA chassis at any
one time, MultiPort PSE Testing involves simultaneous and synchronized usage of mar80B&RSL3000 test

ports acros one or more PS8000/PSE3000 instruments. As such, a special configuration menu is provided to
establish the PSRR000/PSE3000 chassis and test port resources to be assigned forRdtiltiesting and analyses.

TheMulti -Port Resource Configurationmenu is accessed from tBelect Portsbutton in theLive Emul. tab menu
and from theSelect Portsbutton found inrPMA Suite tab menu. This menu allows up to 8 PSA/FEI00
instruments, each with up to 24 test ports, to be assigned to afuitResoure Configuration. This means that the
maximum number of test ports allowed for MiHdrt testing is 192.

Within theMulti -Port Resource Configurationmenu, theClear button may be used to clear out any previous
configurations prior to creating a new resource configuration. PSA/PSL resources must be configured starting with
PSA 1 and working upwards until all required test ports are assigned.

iComecion =" ] _
TS o I =]
PSA Chassis Selection )
Multi-Port Resource Configuration for PSA/PSL-3000
Connect Ta: Select PSA's Type  LLDP Tally Ports Tested Poits 24
192.168.221.107 Add Chassis PSA #1 Pods | 192168221107 PL | YES | 111-221223132414251526162
192168221103 =« PSA 2 192168221141 | PL | YES | 1112212231 324142515261862

192.168.221.105
192.168.221.107
192.168.221.108
192.168.221.109
192.168.221.120
132.168.221.138
192.168.221.141
192.168.221.238

192.168.221.84
197 1RA 271 AA j i]

TTTEE
EEEEL

Save Confy_ | DONE
Figure 4.78 Multi-Port Chassis Select Figure 4.79 Multi-Port Test Field Configuration Menu

g

H

o

F

2
&
ol W
8
&

onfig

To adda PSA or PSL chassis to the test resource field, B&&h#Nbutton opens a mer(geeFigure 4.78) identical to

the Chassis Selectionmenu seen ifrigure 4.1 PSA Addresses may be entered, selected from the current list of

known PSA6s, 9ot afdidledowm PBAROI. Many of the same rules
Chassis Selectiomenu. PSA addresses that are entered or selected MUST be available on the local network, or

otherwise they will be rejected. Additionally, each PSA add¢ldet® S A doksimn must be uniquiethere can be no

duplication of addresses from row to row. If a duplicate PSA address is entered, it will not be added to-tP@tMulti

Resource Configuration.

Once a vatl PSA address has been assigned to the Multi [#

Port test resource field, an associd®edts button activates PSA/PSL-3000 Port Selection: 192.168.221.107
to enable the assignment of test ports from that PSAchas| psasie 1 2 3 4 5 68 7 8 9 10 1 12
ThePort Selectionsubmenu(seeFigure 4.80) allows rtlF F P F F F NI I - [ ALPGRS

selection of one or more testnps or, in the event where all
PSA test ports are utilized, th¢.L PORTS option may be
selected. This menu will provide enabled checkboxes for __sewect_|
the available test ports within the associated PSA/PSL
instrument. If fewer than 24 test ports (12 test édcire
installed, therALL PORTS will only include those test ports that exist within the associated PSA chassis.

Pit2v W VM ¥V V V C C C TC CrC

Figure 4.80 Multi-Port Port Select Dialog

The Multi-Port Test ResourcéseeFigure 4.79 includes thelype of PSA/PSL instrument. PSR0006s are refer.
to asPL in this field. If one or more PSB000 instruments are included, then all test resources are restricted-to PSL
3000 limitations.

At any time, as resources are configured,Tthlly Ports button may be used to validate and summarize all test port
resources currently assigned for Mibrt testing. Th&ave Configbutton will store a nowvolatile Multi-Port
Resources configuration according to whatever is currently configured in the mbeaRecall Configwill load a
previously saved MulPort 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 resour
configuration is made available to each MdHbrt menu.
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4.10. Power Management Analyzer (PMA) Suite Tab Menu

ThePower Management Analyzer (PMA) Suiteis a part of théulti -Port Suite feature license available to PSA
3000 and PSI3000 instruments. His fully automated suite of tests analyzes PSE power management behaviors with a
set of indivdual tests and associated reporting that are the subject of SE&ioiThe suite is designed to t862.3at

(Type-landType-2) PSEO6s using PD emulations ranging from Class 0
LLDP negotiations and associated behaviors
Important! ThePMA Suite tab menu will only
PR R e l FOE Doe e be enabled when the connected instrument is
. licensed for the MultPort Suite (PS8000-MPT)
- and when the present PSE attributes, as established
in thePSEtab menu, describe aRair powering
PSE must be (Type-1, Type2, o 2-Pair Type3) PSE as shown
2-Pair in Figure 4.85.
Figure 4.85 Live PD Emulation Tab Menu
4.10.1. Power Management Analyzer Sequencer Menu and Test Suite Reporting
PSA software includes a second generation, fully automated Power Management (PM) Analyzer Suite. Much like the

PSE Conformance Test Saiithis test suite can be accessed throusgrgaencemenu for automatically sequencing
one or more tests to a standard report format. As with Live PD EmulagerSgabn 7.1), the PM Analyzer Suite
works with up to 192 PSE ports connected using up to 8 PSABRSBQ instruments. In order for the test suite to run,
all instruments included in the Mulort Resource Configuratioege Sectioirror! Reference source not foungl.
must be licensed for the PSA/PSD00 MultiPort Suite.

The PM Analzyer Suite is discussed in greater detaiéation7.2 Additional information regarding this test suite is
available in video format on the Sifos website and ir8& PM Analyzer Suite for PSA,PSE3000 Overview
datasheet. This section will focus on how to use the PM Analyzer Suite from PSA Interdtivaeeso

The Power Management (PM) Analyzer

Suite uses the exact same mechanism as L||Fie View Test Help
PD Emulation in order to configumeest Pt |Powelp |losds  |Melss | Waveloms |Cot Test |LveEmad | PMASue |LiDP
Resources This mechanism is accessed by n e 5 e
the Select Portsbutton and is explaime oo e
above in sectiod.9.2 Test Resources may | psenge ="' P Ematon [ i somioe =
. . mp_class_admit C Type Tse Selecs Borsa to sssablish one
include up to 8 PSA/PSL instruments, each J*“:“ I Inp.owen.tive. ||| ) Typez
with up to 24 test ports By | [ medsoctioe i}l @ Topele2
™ mp_stalic_cap
FF mp_tans_cap ‘ower Grantin

Unlike Live PD Emulation, the PM Analyzer ™ me_gotcaps i pmﬁ[u;n-f]
Suiterequiresthat a MultiPort Resource B ||

' . . ) . mp_admi_cases | |  LLDP (al FD's)
Configuration be established prior to runnin :i:t?f o
the test suite. As shown in Figure 4.86, the| .5 S
Sequence Testbutton is not enabled until (e - =
the Multi-Port Resource Configuration is R —
established. T Colectlogfies || 0 =

e Te:  TextFie Sedact Poits ]
Pwh A Pwh B: LAN: PSE: Type-2. 2-Par
g ¥53l
Figure 4.86 Multi-Port Test Sequencer Menu
* Power Management Analysis of 802.3kRdir and hybrid 4Pair/2-Pai r PSE®&6s i s suPport e
instrument platform
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Prior to running the PM Analyzer Suite, there are two categories of configuration that must be establshed:
Emulation andPower Granting scheme. PD Emulation offers three options:

I Type-1: Select this when testing 802.3atType ( max 15. 4W or 802. 3af)-1PSEb6s, or
behaviors of a Typ@ PSE.

T Type-2: Select this when testing 802.3at Typémax3 0 W) PSE&s and mo justhesTppec i fi cal |l y
behaviors of that PSE.

1  Type-1 & 2: This would be the typical selection when testing Ff§pe PSE6s so t hat behavior of
analyzed using both TypkandType2 PD emulations.

Power Granting also offers three options:

9  PHY: Select this when testing a PSE that dumsitilize PoE LLDP for mutual identification and power
granting.

I LLDP: Select this when testing a PSE tHaésutilize PoE LLDP for mutual identification and power gragtin
In this mode, LLDP will be used when powering all PD classed.0

1 LLDP2: Select this when testing a PSE ttiaésutilize POE LLDP for mutual identification and power granting.
In this mode, LLDP will beonlywhen powering all PD class 4, that is, emulafiype-2P D6 s . This would
the more practical Power Management scheme for testing mos2Type LL DP capabl e PSEb6s.

ThePSE Testsframe allows the selection of one or more specific testdldrests. While a sequence may include just

one or two tests, because of sequencing interdependencies, prerequisite tests may automatically be executed in order to
produce a report of just the selected tests. In other words, if the selected tests require onprereqaisite tests, the

results from those prerequisite tests will not be reported unless they are selected as part of the test sequence.

Note! Themp_trans_captest is supported only by the PSA00 and is not available for the RSQ00.

Themp_cap_stresstest includes a control for configuring the time duration of that particular test. The default time
duration is 2 minutes and the maximum duration is 1500 minutes (25 hours). This setting is configured Ssiegsthe
Minutes slider that activats when thenp_cap_stresgest is selected. Note that selecting a long period of tirioe

the mp_cap_stresgestwill have significant impact on the overall duration of the test sequence

A Collect Log Filescheckbox enables or disables the automatidyction of text format data logs that are specific to
each PM Analzyer test. The data logs include significant details gathered as a test executes and may be of value in
troubleshooting PSE behaviors and other testing problems. The log files arefaaesth PMA suite test (e.g.
mp_class_admit_log.txt) and will be found in the curi&®asults directory path feesections3.2.5and3.2.6.

Also analogous to the PSE Conformance Test Sequencer menu, thBepizring submenu enabling the reporting
to be automatically directed to the standard PSE Spreadsheet reportfongreManagement Analyzer Suiseé
Figure 4.87), or to a text file. Text report files may take on a TiDete Stamp (default) file name in the current
reporting directory.

The Sequence Testbutton begins the sequence of PM Analyzer teBest Statws will be reported as the tests
sequence. Th8top Testsbutton will abort a test sequence nearly immediately. Partial test reports should be
available within the appropriate \Results subdirectory after testing is aborted.
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4.10.2. Power Management Analyzer Suite Reporting

The standar®M Analyzerspreadsheet report is a Microsoft Excel templaterfile, report_30.xIsm that will be
found in the same /Results/ directory path where any data logging is saeseciors 3.2.5and3.2.6 as well as in
any subdirectories established below that for storing PSE test report? MTAralyzer SuiteSequencer develops an
intermediatenp_report_data.csvfile that is then utilized by macros withpma_report_3000xIsmto automatically
procesM Analyzertest data upon completion of the test sequence.

PSE Power Manag ement Analyz er
2 17, 2024 1129 &M Nomina | or ideal Result

Pots Tsted 24 s | Norideal Faatun | Dhsig L miaton

PEE Tyoe myTye -_'_ R o o o Fiie02 1 [ [ 02 3at Soec cation W wlaton

PD Emutafion Characierisics
14 .

] m Power Mangement Analyzer Report

Technologiesiiss

Ungranid Ports LLDP)

0

1 rene

2 e

T R SR T T R BRI T T YT TR TR TR T RORE TR TR S TS T

= 3 4| 4 o ene 271
g VT TE RIS FTRIRITRT TEEIT [T ST
= 4 25| e 4 2 BIHLIZUI $153 01 $37 3I014E B 101201 =
;

Goup Foverll Timig Test et Shaln Tim g RS

Action  MPS Lev MinRangs MaxRange  Awrage

Siow Pwilp Avg Pwilp  Fast LLDP 3w LLDP  Awg LLDP
seconcsl Srutoown| 30 mA 200.0) 2000 NA(msae
75 421 30.1] seconcy Recycie (00 mA 150 150 Niaseconcs
Fires_For_Down [
2 16827 = Frnal Pot_Down WA I
ue mnzn T = Unpow e ed Ports 2 g S
Fral Powersg Pot 2 |12 =

& At P orts | &

: o
‘__1 onnu Duz nluzanmzd o H

St Pos s Casacty Tes! p B Power Metrics
-ﬂ_
e coson = | 7158 W Jusoseaionpar 200w ] PSE Total Power Capacity
PD Cas PD Tipe Pois PSE Min PO Aloc PwiPD i o ¥ par t Fa sa rve Full % Ra. i b -
" - . y miste Camacity @ TransemtRmsere
5 15.5W - W " W -
0 oG B
e Po £
poriap ] SWE Pous Uhcarainly Test
Max_Puriport  Min Pwriport dvg Pwriport Lincertainty \ Premature Dropped Ports 2
0 LLE W 18.0) o5 w 44 % [one 10
of 4 5 et L
1 48 4.4 4.5 oo| w 45% p—— Type P's
2 78 7.4 7.5 ool w 27 % [ens =
Actual vs Required Power/Port
g 3 18.3 15.8 18.) 05| w 44% [es ey BRI B hiasie s
- Watts
= 4 Ll 2.5 0.3 os|w 49% [wonE 1
)
Overtad Shusioun 03 Reshe Ting Timing Metris o
Ondd. Lawel Ml mum Maximum - )
See Power-Up Timing :
pro £
3
po - 2
o ' *
6
pio 3 -
ClassD Classl Class? Class3 Classq
3.1
1o L — l l Power/Port Uncertainty
Power-Up LLOP Grant Dlicx Cyel Owid Cyde \;';;'x WSiladDeseniet  ampSiPoniyrszon
- 43 2 2 " we L
£ [ 2s | a8 [ 2¢ [ 28 | 25 | wsee Shutdown Timing 5
| Jeel]
1]
M Port Stess Test [es e
Test Duraton PDCass Acta | Load Pow #1 pooo o
a hens I -
I 20
hoan -
10005 & -
L] o - =
Disconmect Overload Class0 Classl Class? Oass3 Cassd

Figure 4.87 PM Analyzer Suite Standard Pop-Up Spreadsheet Report

The standaré®M Analyzer Suitespreadsheet report Figure 4.87includes header séans that convey both the testing

and the port resources configuratiofecause power management systesting of a PSE is not strictly guided by
industry specificati ons an d-offblmeween cost, sirepasnd weighg Bgosingma k e de s
includestwocag or i es for paramed @dreal i Rienteoahecki Mgsi GNomi mi tatio
Specification Vi ol at i on 0tanareRfehe falrirto the éirst af these ategoriehandgy h|l i ght ed
parameters highlighted light redfall into the second, more severe category. A test limits table is accessible within

the report. Sesectiors 0 - 7.7 for further information concerning tieM AnalyzerSuite and associated reporting.

Note: Microsoft Excel 2007 or later must be separately installed and configured to low macro security for this report
to function progrly.

February7, 2025 Sifos Technologies Page 52



PowerSync PL 3000 Reference Manual

4.11. LLDP Tab Menu

TheLLDP tab menugeeFigure 4.92) provides access to test port LLDP emulation and analysis features when the
connected PSA000 (or PSE3000) instrument is licensed for the LLDP feature. The tab menu is disabled if that
license is nopresent on the presently connected PSA instrument.

G =mEhey LLDP emulation and analysis involves flexible

= Im = : : : emulation of any PD that supports the 802.3
PSE PomerUp |Losds  |Meters | Waveloms | Cot Test |LveEmad |PMASus WOP | PoE LLDP protocols and capture of protocol
P5A Interactive 5.3 sequences, or fAtafaceso, for
HIZ LG TiacaLength || .y 7yscs | observing the 2vay PoE LLDP protocol
oot ll ¢ TRl including associated protocol timing.
Mot | | 03 s P | EEELNE Protocol trace reports are automatically
© aMantan P:lu ,%' . c o :‘:Jf::)? Config produced to standard Excel spreadsheet
o : Reqanse || o i Srousss | analyzers or to text files.
Reporting C Olasz2 Adi. Req'st C Ssec & 8 sec Sol Dofots
© St | 7 Oome 25w T e e T SweDdeas The LLDP tab menu supports both 802.3at and
C Do 802.3bt PoE protocols. 802.3at protocol is
=l e invoked when testingype-1 or Type-2 (2-
ot | S Pair) PSEO®6s. 802.3bt pro
when testingl'ype-3 (2-Pair or 4Pair) and
_ Type-4(4-Pai r) PSEG6s.SEtab As such,
GUGES FWRE: La: PSE: Type-d s 4Pui menu éee Sectior.2) is essential to properly
9 describing the PSE to be analyzed prior to
5 v running protocol traces.

Figure 4.92 LLDP Tab Menu

The PSE: indicator in the lower right corner of

the PSA Interactive background menu alwayBdates the currently declared (or configured) PSE type. This indicator
affects the range of PD Typeod6s and PD Classes that can b
will be utilized. The following table describes this relatiapsh

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 d@fTL (time-to-live) and the emulated Slot,Pore MAC ADDRESS
MAC Address. The selecte@TL value will be included in all outgoing Bo04ns000012
PD Request packets during a trace.

0004AZ000012
0O004A300002L
000443000022
0O004AZ00003L
0004A32000032
0004AZ00004L
000443000042
0O04AZ00005L
0004A3000052
Q004AZ000061
0004A3000062
0O04AZ00007L I
0004A3000072
0004AZ00008L
0O004AZ000082
00044200009 L
0O04AZ00005Z
0004AZ00010L
0O004A3000102
0004A32000111
OO04AZ000112
0004AZ000121
O004AZ0001ZE

The Show Addr button will open up a display windowdeFigure 4.93)
showing the MAC Addresses assigned to each test port. These addre
can be manipulated in PowerShell PSA if needed. Seidefaults
button will automatically program a unique MAC addresses to each
avail able PSA test porcombnedivith@3 a
digit value derived from Slot and Port. S&ve Defaultss checked,

those default LLDP MAC settings will be retained in each test port in aj
nortvolatile manner. 10,

WWHHBdd R ind b DO

L T N A I B M AL I
MENFRNFEFNFREFNFEFREFNERENFEFNERE

Important! If test blades are added or rotated within the 3880 11,
instument, it may be desirable to-peogram these default MAC 1z
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), the LLDP tab menu supports three protocol trace types.

A Power Uptrace captures the DP 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 framtewilllthen capture a sequence of PD Request and PSE
Allocation messages. THRower Uptrace will negotiate for the power demand entered ilttR e q Getd twatts)

in this menu. When the trace is completed, the emulated PD will disconnect &&Blshould remove power.

A Power Up, Adjust, and Maintain trace is designed to capture the LLDP behavior when an emulated PD is initially
connected, requests an initial power value, then subsequently negotiates for a second power draw. Thelisace starts
negotiating for the power draw specifiedlifiR e q ,Gasdtthen captures all LLDP protocol between that starting point
and the negotiation of the power draw specifief\id j . Ruvatts)d BVhen the trace completes, the emulated PD

will not be disconected 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 selecheéntngefield

available will be theA d j . Retd gvbesetthe new power demand is entered. The protocol trace starts with this new
PD request message and when the trace completes, the emulated PD will remain connected and the PSE should
maintain pover.

The time duration of an LLDP protocol trace may be set uBiage Length options. The settings range from 15
seconds to 120 seconds. Generally, most power negotiations will occur in fewer than 15 seconds.

The rate at which the emulated PD trartsmpbwer request messages can also be set usiRgettee 6 s toptiéha.t e

This then affects the fidensityo of PD f r5xsegélssecdasechi n t he
or 30 sec This timing does not affect the emulated RBponse to new PSE power allocatioisose messages will

be more immediate.

The reporting may be directed to a standard (Microsoft EXpedadsheebr 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 Microsoft Excel (2007 or later) be installed on the host computer.
Depending upon thePemulation performed02.3at 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 orType-2, 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.

In Figure 4.92above, the LLDP ’rl_’ I e

tab menu is configured for a Powe S i
Up trace emulating a Class 4 PD
requesting 20.3 watts. Trace

duration is set to 45 seconds with &

To Typs Bagesst Allscated Fore_Clans Pol_Cap Pol_Star ber_Class Sourcs Prisriny
L : %0 e PEE TEE o - Frimary oo
6.0 B FEE ¥

13.0 ¥ Wik ik Low

1.& 3R D ::-; : 0.3 L TES om : Frimary Low

iodici Me e B ot e s Mom e 4 e s

10 second perIOdICIty Of PD if. b 1] ] 0.3 0.3 ¥k TEE oN L] Frimary Lo
request messages. When B e Mmoo @i omo oW e
Trace button is pressed, the Rem Rl o2 o2 TR o2 i3 =
emuated PD will connect, get meom o ®ofoms 22w @ @ mam

powered, and enter a PoE LLDP TRICE compLETH
power negotiation protocol. A

live display of this opens to show
protocol messages as they occur ook |
(seeFigure 4.94).

Figure 4.94 Real Time Trace Window

Once the trace duration (45 seconds) is exceeded, the protocol trace teramdates802.3at 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. Itis a very efficient tool for assessing the integrity of protocol transactions from a £SE por

February7, 2025 Sifos Technologies Page 54



PowerSync PL 3000 Reference Manual

PSA-3000 LLDP Trace

June 4,2020 2:43 P [PsE

[Trace Type | I

¢ sifos

[Time To Live]

PSA Address: 192.168.221.141

[Echo Time |Alloc Time [Init. Time
3 3

[Technologies]

version 5.1.01
o ) Requested  Allocated PortClass MDI Capability MDI Status Power Class Source

PWR+32 PSE PO z 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
01 PSE PD 2z 13.0f 13.0| PSE YES ON 4 PRIMARY LOW
23 PD PSE - 203 13.0 PD LIEY NPA 4 PSE LOW
3.0 PSE PD z 20.3] 20.3| PSE YES ON 4 PRIMARY LOW
5.3 PD PSE e 20.3 20.3 PD HIA NiA 4 PSE LOW
15.5 PD PSE = 20.3 20.3 PD NIA NiA 4 PSE LOW
226 PSE PD z 20.3] 20.3| PSE YES ON 4 PRIMARY LOW
25.8 PD PSE e 20.3 20.3 PD HIA NiA 4 PSE LOW
35.0 PD PSE P 20 3| 20.3] PD NIA NIA 4 PSE LOwW
427 PSE PO 2 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 aClass 3PD initially seeking.6 watts then
seeking an adjustment 1.8 wattsis shown inFigure 4.96.

File View Test Help
PSE  |PowsrUp |Losds  |Metes | Wavelors | ContTent |LiveEmud |PMASute LLOP
PSA Interactive 5.3
Trace Type PD Type Trace Length Flun Trace |
" Power Lp AT Frames " 155ec
Powres U, & iec
= in | Fail 1,1
Acst, Mairdain g O 45 e
¢ Adut Pover & i
& Maintan PD Class 15t Reg'st e MAC/LLDP Conlig
© Class0 56w | T 1 | ippymL
€ Classl Req'st Aate C Hsec  Showhdd
Peporting € Clas2 Adj. Req'st & Ssec F Glswc | SelDeleds |
B Speasdsheet @ Clas3 128 Wil €10 € B0sec [ SaveDelods
" TextFie  Classd T 151mc
© Heec
Cormect LAN Discornect LAN
PWR A PWR B: LAN: PSE: Typed_ac, 4Ps
PS5A-3000 LLDP Trace N .
June 4. 2020 243 PM F3E [Port [Trace Type |[Requesbd |allocated [Echo Time _[Alloc Time_[Init. Time _[Tims To Live Sifos
e — : : Technologies
version 5.1.01

y Requested ANocated PortClass MDI Capability MDI Status Power Class Source
PWR+11 PSE 2 58 58 PSE YES ON 3 PRIMARY
0.t PO 1 1. PO NIA NIA 3 PSE
Q. PSE 2 1. 1. PSE YES ON 3 PRIMARY
i ) 7 1 1 70 SIA NIA 3
= = 3 =0 NIA NIA 3
1: PD 1. PD NIA NIA 3
16. PSE 2 1. 1. PSE YES ON 3
7 0] 1 1 1 G NIA SIA )
z PD 1 PD NIA NIA
2.1 PD PD NUA NIA
Figure 4.96 Class 3 Power-Up to 5.6W and Adjust to 12.8W
4.11.4. 802.3bt LLDP Emulation and Protocol Tracing
When the PSE Type has been declaretiype-3, 2-Pair, —
Type-3, 4Pair, or Type-4, 4Pair in the PSE tab nma, then : 2 ‘ ‘ ‘ ‘ . :
. . . FSE |PowerUp (Lot |Melss | Woveloms |CondTed |LiveEmad |PMASe LOP |
the LLDP menu will automatically be configured to work et 54
with 802.3t (29 octet) LLDP protocol and any trace reports| o.me | leome SR p—
generated will test according to the 802.3bt protocol. Furth | ook s
the exact format of that protocol will depend upon whether § | 07 | o meviow e s 7"““"
SingleSignature Type-1/2/3or Type-3/4 Singlg PD is e [fenes e N e [lli e
emulated or a Dual Signaturéyfpe-3/4 Dual) PD is F— | il D0
emulated. © Speadsheet : =0 510/ i 1:: € B0sec [ SaveDelmis
€ TestFiie n/a S
In Figure 4.97, aType-3, 4Pair PSE is tested usingGass Comeattan | Giscorneet i
6 PD emulation. The PD is requesting an allocation of 44.4
watts from the PSE. he real time protocol trace display
shown inFigure 4.98opens when thRBun Trace button is PuR& PuRE: L PE: Tpe- o 4P

pressed. This is a very wide panel necessitated by all of th
TLVOs) i

el ement s
protocol.

(or
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i B ——————————————————

LLDP Power-Up Trace Port 1.1
s10t, pore 1,1
Trace Staxcs with PSE Framet 1 after Sower Appiied
ssReq Alloc Dev PoE? Stat atCl S'rce Pr'ty dsAgA dsiqB dsAlch dsAlcd 4PID PaePurStac PdPwrStat PsePwrirs dsClh dsCiB ssCl Purlyp $Dload MaxPwr PSEaCl aCllone aClieq Shutdq OffTime
Yis on 3 W 0.0 0.0 0.0 o 3 o
A WA 4 M 0.0 0.0 0.0 0 ‘ °
z Yss o8 3 W 0.0 0.0 0.0 0 3
WA s N 0.0 0.0 0.0 0 ‘ °
3 W 0.0 0.0 0.0 o 3 °
4 WM 0.0 0.0 0.0 o ‘ °
s oW 0.0 0.0 0.0 0.0 € o
‘ M 0.0 0.0 0.0 0 & o
s oM 0.0 0.0 0.0 o € °
‘ M 0.0 0.0 0.0 0.0 ¢ 0
4 LM 0.0 0.0 0.0 ° & °
. oM 0.0 0.0 0.0 0 . o
2 s w0 0.0 0.0 0 . 0
2 444 444 PSE YIS OF 4 oM o 0.0 0.0 a €

Figure 4.98 Trace Display - Class 6 Power-Up to 44.4 watts

Upon completion of the trace as determined by Trace Length, thegpBgcel spreadsheet report will open as shown

in Figure 4.99 This report differs significantly from the 802.3at protocol trace report as there 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 parameterseafound to be in violation of 802.3bt LLDP protocol, they will be sh

802.3bt PoE LLDP Trace
June 4, 2020 3:.07 P
192.168.221. 141

PSE

[Allocated[ Echo Time | Alloc Time [Init Time|Time To L
Arubszg30M 2

44.4 8.4 5.4 2.8

] Sifos’
2 Technologie:!

Wit  Seconds Seconds Secondz Seconds

verzion §1.03
Time From To  PwrType Class Requested Allocated PSEPairs PSEMax PSE Stat PD Stat PSE aCl FD 4PID
PWR+2 8 PSE PD PSE_T3 3 130 13 BOTH_ALTS 51.0 4PR_SINGLE; RSVD NO o PSE Fields
0.0 FD FSE FD_3& 8 12.0 12 RESERVED NiA RESERVED | FWR_SING N/A 1 MDI Pwr Support
25 FSE FD PSE_T2 3 12.0 12 BOTH_ALTS 51.0 4FPR_SINGLE; RSVD NO a
4.2 FD PSE PD_3S 8 444 13 RESERVED NiA RESERVED | PWR_SING N/A 1 MDI Pwr State
51 PSE PD PSE_T3 3 130 13 BOTH_ALTS 510 4PR_SINGLE; RSVD NO a
8.4 PSE PO PSE_T2 8 4.4 44.4 BOTH_ALTS 51.0 4PR_SINGLE] RSVD NO a at Type
10.2 FD PSE PD_38 8 444 44.4 RESERVED NiA RESERVED | PWR_SING N/A 1 2
202 FD FSE PD_3S 8 444 8.4 RESERVED NiA RESERVED | PWR_SING N/A 1 Device
304 FD FSE PD_35 8 444 444 RESERVED NIA RESERVED | PWR_SING NIA 1 FSE
384 FSE FD PSE_T3 8 444 444 BOTH_ALTS 510 4FPR_SINGLE; RSVD NO a Power Source
07 PD PSE PD_3S 8 444 4484 RESERVED NiA RESERVED | PWR_SING N/A 1 PRI
505 FSE FD PSE_T2 8 44.4 44.4 BOTH_ALTS 51.0 4PR_SINGLE; RSVD NO a Priority
5.0 FD FSE PD_3S 8 444 44.4 RESERVED NiA RESERVED | PWR_SING NIA 1
565 FSE FD PSE_T2 [:] 444 44.4 BOTH_ALTS 51.0 4FR_SINGLE; RSVD NO a

Figure 4.99 Spreadsheet Report: Single Signature Class 6 Power-Up Trace

In Figure 4.100, ®ual Class 4PD emulation is e p— .

defined to &Power-Up, Ajdust, Maintain protocol Pe [Powlp |Lood e | Wi |G e |LieEmd |PuaSae DR |
trace. Eah pairset of the emulated PD will initially : : PSA Interactive 5.3

request 9.5 watts, then once granted, will adjust the T::Z‘. ':[”T:m S | bt NS |
power demand to 25.5 watts on each pairset A and B} i?ﬁ&“ ;:E:;": E 2| ,T
Important! Note that there is no ability in this menutd =~ " Tar, wll| T [ tinesor cete

have differing power requests by pairset.there is a — oo T | |2 EEET
need for that, then the PowerShell PSA utility P O e o P Bl )
trace_lldp_pwrup or trace_lldp_changemust be €/ Teaflo S0 ol

used §ee SectioB.5). : ' | v
The trace is configured for 45 seconds with 5 second|

PD message periodicity. After the trace completes, : : :

the Dual Signature 802.3bt report opens as shown in . e S e
Figure 4.101 g o

Figure 4.100 Dual Class 4 Power-Up, Adjust, Maintain Trace

802.3bt Dual Sig PoE LLDP Trace
= 020 0 3P

FSE I Port [ TmceT A B [Alloc A|Alloc B] Echo Time | Alloc Time [Init. Time|  TTL ¢ Sifos
S Address: 152.188.221.141 | ArubsZ330M Fwr Change 255 25E[ 35E] 255 2.1 2.1 ] 130
version 5.1.01
PwrType ClassA ClassB P SE Pairs PSEMax PSE Sat PDStt PSEaCl PD4PID
. BOTH_ALTS . PSE Fields
255 | 255 | 85 35 | RESERVED NA SEEZRVED| 47 AL 0 [ MDI Pwr Support
4 4 255 | 255 | 255 | 255 | BOTH ALIS Ei.0 L
255 | 2 25 2 RE B NA o[ 4 AL 5 1 MD| Pwr State
2 2 2 2 NA 1
3 3 z z z z A
z z z z A
Zz Zz Zz Zz MA
R FEs z z z B )
3z FD [ [ 265 | 255 | 255 510
T = FEs 4 4 IE5 | 255 | 255 A
4z, = Fes 4 4 255 | 255 | 255 A

Figure 4.101 Dual Class 4 Power-Up, Adjust, Maintain Trace Report
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4.12. PSA Interactive Exercises

The following paragraphs will demonstrate various operations that PSA Interactive will perform. These may be used to
gain hands on familiarity with the PSA instrument and PSA Interactive software.

4.12.1. Configure Ports to Test an 802.3at Type-2 PSE that is Alt-A, MDI-X

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 Tyg2power to a PD and the PSE is known to use the DC MPS method
forr di sconnect detection. Save the PSE configuration to |

PSE 1 Select AT Type-2, CA—
Select Alt-A and MDI-X PE (rats |Load Mo | Voo |Cort Tt | | Teu |50
—— T T e
e AT Type 2 Poer Polaty L8
el el e e e
g
SuwaPSE A svir| I ures [
— s e cocwn || e
B = I 5
' e =] e
2 Apply Settings [ ——
pse PovmrUp | Loate Mows | Wavebma | Cort Tot | LeEmd | MPatTew |LOP |
This sets up the test blade for 2-pair PSE o S =
testing e || Pnbiostal | o e
| [Reise A | A
e
Select PHY and DC MPS semrstia] sors | Pt |
Omnhes Heportg Dacctory @ ocwes o
This declares other PSE attributes that will Ve T ?
be used by automated tests

10
cle e e e
P

o2
nog
E

Y0 a

3 Press Save PSE Attr
Enter myType2PSE.txt
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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 characteristics needisodred. Configure all slots
accordingly in a PSA instrument that is a blend of FB282 and PSA102 test blades.

Menu ' Step | Task Image
PSE 1 All test ports are initially configured for 2- a : =
Pair PSE testing.

Note that thisPSL-3000 has a blend of
PSL-3202 and PSL-3102 test blades.

2 Enter BT Type-4 e ———
Press Auto Discover =3 |Powcts [toot  |Mems | Waveioms |Cont Tew |Unoima | MPotTon |LiDP

PSA Intesactive 5.3

PSE Altibutes | | PSE Type ot PSE Pais & Polaity Masx Pomes Grant
€ ATTe12 Po Pty € vowe
toDucowe | || ¢ AT Tipe2 2 @ ipm @ iy
COTTped2ad | € ATA G MO MOSE | | C UDP
LosPstam | | | @ BTTpea s €ATE G WD C oMo || € PHYLDP
T Adoclaes Capuble
SavePSE AN

5 Min 4 P
MPS Method | | Mt
G ocMs || @ cnt
© acw sl
€ st

PRA PWRE: we PSE: Tipe2 200
5 @

3 fAuto-Discover for BT PSEO
PSE Auto-Discover for BT PSE
Press Start Be sure PSE Type (8023 BT ks connected to Part 11
To auto-discover AT PSE. Retum and select 3 PSE Type= AT
AutoDiscover may take over 30 seconds to complete.
(PSE discovered as: Status| PSE: &Pr Tupe-d, AILA MDI 3 &18 MDI
Type-4’ 4-Palr’ Retun Start
MDI-X on Alt-A, MDI on Alt-B)
4 Press Return Fie viw Tenp
Fse PowerUp |Losds  |Metws | Wovetoems |Cok Test |UveEmd | MPotTes |LLOP
s
PSE also discovered as: | ik il [Rlstlimndl] [t
. aoucon | ||~ prreaz & 4w s
Max Power Grant = PHY (Multi-Event) Z avinsades | = iericcivmnie sans ll o
Load PSE Al @ Br1y 4 € ate & Mol C MDKK © PHY
MPS Method = DC MPS S i - St
Minimum 4-Pair Class = 1 — i AR ] aten || Hntrn
c-w-?sf Reporting Directory @ pCwes L ="
ratess € ACMPS € Cons
A
T e S —
7% PWRA PWRE an PSE: Tspad 4Pu
e
5 All test ports now configured for 4-Pair
connections. PSA-3202 test blades Pl 1 (2|3 |4 .
. ; - P P8 P P P P P - e
configured to Single Signature on Port 1, [ i Dl D b B
PSA-3101 test blades to Dual Signature il Bl el e
on Port 2 e PoL Addess] 8276821 31 Selct PSA

Because this is a Type-4 802.3bt PSE,
only the PSL-3202 ports will be able to
test it.
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4.12.3. Perform a 4-Pair Power-Up from Type-4 PSE Emulating a Class 7 PD

Load the configuration of a known 808t3[ype-4 PSE at slot 1, port 1. Then configure for Class 7 PD emulation and
determine the PSE event count and PD assigned classification.

Menu ' Step | Task Image

PSE Press Load PSE Attr
Select myType4PSE and press Open

2 PSE Type is BT Type-4 [ )

Alt A'is MDI-X, Alt B is MDI B
High Power Grant is PHY e Y e
MPS Method is DC MPS ]| |t [0l (AL

. . . == I s cotn
Minimum 4-Pair Class is Class 5 ren |

N e —

Slot Port 3 All test slots are configured for 4-Pair
Slot.Port Selection
mOdeS. Pat 1 2 3|4 5 |6 /|7 8|9 [1w]|1n |12 Pat
1« (el (el (ol (el Lol (ol (ol Lol (ol (ol < B
2 C (el (el (ol (el Lol (ol (ol Lol (ol (ol A
Select Slot 1 Port 1 Sl [ L S
Close PSL Address| 152168.221.91 Selact PSA
Power Up 4 Select Type-3/4 Single o
Select Class 7 Pie Powrls Lok [Mems Ve |Gl Ter [LinEmd |PanTen |uoe |
N

Select Event Count ST [C S — | ———
STt | | e
et (2t L e
T Butoclass € s AchaiLoad
SgTppe  Smge POWare &2 MPS Losds  Max Unbal T Mo €0 wecwcs

i o |t | | o [
E
L:::;:-l ’g;ﬁ-« o Do | Ut 8
e s e ——
5 Press Connect PD m_———— =
Pie Powrls Lok [Mems Ve |Gl Ter [LinEmd |PanTen |uoe |
o st 50

When PSE applies power, PWR A and ST T [C S | ——

PWR B indicators activate S ees | |om D | | 50T Simae
e 21 |
© OxedDud  © Cang —! I Per Paazet ™ Everd Count
T Autnclass. € s tLosd

Event Count reported as 5 - —

. M| ——
Assigned Class reported as 7 o | b | | _commten | DO
B S
P ’2:-76 ot | b0 ieiten
ol PoRo e PSE: Tige-t 4Pt
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4.12.4. Perform an Emulated Class 6 LLDP Power-Up

Emulate a Class 6 PD that will use LLDP following a powprto request 46.8 watts from a PSE that supports 802.3bt
LLDP-basedbower management using test port 1,2. At the PSE interface, the power output will be 49.5 watts. Record
the Event Count and Assigned Class at peuyer

Slot-Port

Select Slot 1, Port 2

P Pot 1 | 2|3 4|5 |6 | 7 |8/| 8|1 11 12 FPame
Note that this is presently a ilc |lcle|clelelelelele|e|e &
DISCONNECTED 4-Pair port. Also, the < RS R A R R R R R
PSL-3000 has a mix of PSL-3202 and Close PSL Address| 13216822191 Select P5A

PSL-3102 blades.

Slat Port Selection

Menu | Step | Task Image
[ E—— T —

FSE PousrUp | Loack | wavetoms | cort et | LnmEma | MPotTeu | LLOP
PWR A and PWR B indicators activate N i
along with LAN indicator Civema Comt fl evm oy
 TweldDud  © Class7 483
© ClssdDual  © Clasa® —
Status = POWERED and ACCCEPTED = O s |
meaning PSE powered up and negotiated Salpe Sege MOuam 51 | WSl et | AR
the 46.8 watt request successfully ] e ) et M e
LLOP Request % LD Reqd e Oncp | Unbal 8 ‘ E‘r;‘ucf;““‘miﬂﬂ‘
e e | [0 e e Gt 3

Event Count and Assigned Class at initial
power-up shown as 1-Event, Class 3

File View Test Help

Power Up 2 Select Type-3/4 Single  ——
Select Class 6 Pse Pomt ik (e | |con Ten | UmEnd | WPorten |uoP
Select Event Count TS P F———
SelectLLDP Reqod Ao | | se BEE | [5GS oim
Enter LLDP Request= 46.8 Aol -ewsd L1 7 toncon
I ddocss  © wa N
Enter Power Load @ PSE = 49.5 e taden |
Splwe  Soge FOWalls 51 MPS Loads Mt Uirbal T Alow &0 secands
M Hoid | Urbal & o | Dicomect FD
LLOP Request ¥ LLDP Aeqd Mae Dacp umn‘
M Facimst | [ 268 wans
T ey
ﬂ +E00g
3 Press Connect PD

| Metsss

Ara ] Pwne L FSE T 4Pm
ﬂ w00
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4.12.5. Determine the Maximum Signature Resistance a Type-2 (802.3at) PSE will power

This exercise involves configuring p&tl for an 802.3at Typ2 PSE, then using the Loads menu to attempt power
ups at various detection signatures starting alVZ7K

Menu | Step | Task
Slot-Port 1 Select Slot 2, Port 1
Slot.Port Selection

Part 2 3|4 |5 |6 | 7|8 |8 |10 |11 | 12 Passt

1| C ol (o ol (o ol (ol ol (ol ol (ol ol B

20lc |c || |ce el e e || (&

52 2p D2 | D2 D2
Close. PSL Address:| 192.168.221.91 Select PSA

PSE 2 Select AT Type-2

Select Alt-A and MDI-X
Press Apply Settings

Note that PSE: Type-2, 2-Pair in lower
right of tab menu window

Loads 3 Enter Static Load = 40mA
Press Apply Load

(sets up Class 4 signature)
Select Rdet= 27, Cdet=0
Press Configure & Connect

PWR A indicates PSE accepted 27KW
and applied power

4 Press Remove Power
Enter Static Load = 40mA
Press Apply Load

(sets up Class 4 signature)
Select Rdet=28, Cdet=0
Press Configure & Connect

PWR A indicates PSE accepted 28KW
and applied power

5 Press Remove Power
Enter Static Load = 40mA
Press Apply Load

(sets up Class 4 signature)
Select Rdet=29, Cdet=0
Press Configure & Connect

PWR A indicates PSE rejected 29KW and
did not power up
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