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1. I ntroducti on

1.1. PowerSync Analyzer Introduction

The PowerSync Analyzer (PS2000)is designed to enable comprehensive analysis and testing of IEEE 80f13at
802.3btPowerover-Ethernet (PoE) Power Sourcing Equipment (PSE). The 3Rexistsin several different

configurations:
PSA-3402  CompactPSA nstrument ( si n3g02destBadePSA4D2) v PIAIR P ¢
(PSA-3202 Test Blade (PSA002) including 2PSE Test Ports
blade) 9 PowerSync Analyzer Software (VersibrDor later) for a host PC including PSA Interactive
graphical user interface and PowerShell PSA interactive scripting console.
PSA-3002 I  Optional PSE Conformance Test Suite
(PSA-3102 9  Optional PoE LLDP (PSE and PD) Emulation
blade)
PSA-3000 I One PowerSync Analyzer Chassis and PSA Controller Card (Slot 0)
9 One to twelve PS/8202 or PSA3102Dual Port PSE (Power Sourcing Equipment) Riatles
with capability to tesfrom 2 to24 PSEports
9 PowerSync Analyzer Software (Versibroor later) for a host PC including PSA Interactive
graphical user interface and PowerShell PSA interactive scripting console.
I  Optional PSE Conformance Test Suite
9 Optional PSE MultiPort Suite: Live PD Emulatioandthe PM Analyzer Suite
i1 Optional PoE LLDP (PSE and PD) Emulation
PSA-3248 T TwoormorePSB 000 Chassisd®é6 and PSA Controller
(PSA-3202 24 PSA3202or PSA3102Dual Port PSE (Power Sourcing Equipment) Riatleswith
blades) capability to test 48 PSE ports.
9 PowerSync Analyzer Software (Versibror later) for a host PC including PowerShell PSA
PSA-3048 interactive scripting console.
(PSA-3102 i Optional PSE Conformance Test Suite
blades) 9  Optiond PSE MultiPort Suite: Live PD Emulatioand the PM Analyzer Suite
i1 Optional PoE LLDP (PSE and PD) Emulation
9 Optional PSA Interactive GUI

Note:PSA3102, PSA3002,PSA3248 and PSA3048 are obsolete products

Each PSA3000 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 forwart/100/1000Bas& and multigig signals while terminating the DC power from a PSE. PSA

3000 test ports also offer capability to terminate Ethernet links with an ability to emulate PoE Link Layer Discovery
Protocol {LDP) messaging from an LLDBapable Bwered Device or PSE.

The PowerSync Analyzer is designed to be controlled from a PC over a TCP/IP network connection (10/100BaseT).
Multiple PowerSync Analyzer instruments of varying configuration may be controlled from a single controller. Each
testport works in conjunction with host software to provide various Powered Device (PD) load emulation functions
along with an assortment of PSE measurement and analysis functions.

1.2. Reference Manual Organization

Sectionl of this manuaprovides an overview of PoE technology and the applicable IEEE 802.3 standards, including

many of the important behaviors of Power Sourcing Equipm
users will first need to have at least a basic gragip&ftechnology in order to best understand the capabilities and

usage of the PowerSync Analyzer and related products.

Section3 will introduce PowerSync Analyzer instrument capabilities and basic hardware resources. Additionally,
Section3wi | | provide an overview of the Power Sync Analyzerds
resources wilsupport more intuitive usage of PSA software applications and development environments.

Section4 will detail the features and usageR$A Interactive graphical useinterface software for the PowerSync
Analyzer and Programmable Load instruments. PSA Interactive has been designed to allow robust access to
instrument resources combined with rapid means by which
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variousi nstrument chassi so. I't can be used for occasional m
for test script prototyping. Examples will be provided to demonstrate various tasks that PSA Interactive will support.

Section5 will describe thePowerShell PSAscripting and automation environment for the PowerSync Analyzer.

PowerShell PSA is a powerful, interpretive, and fast executing programmingrement. This section will introduce

the various commands and command syntax that f-orm the fAA
3000. Users who wish to fully automate certain test sequences or to optimize test throughput caneeadily us
PowerShelPSAto build test scripts and associated applications. Poweff888lis built on the widespread Tcl/Tk

script language and will enable test script integration with various Packet Transmission tests previously developed

within Tcl/Tk.

Secton6pr ovi des an overvi ew BSE ConfoenanBeolest SuigfonBa2.3#&(olause8BZ 2B r 6 s
and802.3bt(clause 145.2P SE 6 s . T h e TPeStBuit€consist of a libeies of &lly automated tests that

measure and report upon many of the PSE paeamspecified in the IEEE 802s8andard. These tests have been

designed to adapt to a wide array of PSE design implementations and dewigdagies including certain equipment

that simultaneously supports @Al egacyo or other proprieta
Conformance Tests can be automatically sequenced across many PSE ports to automatically produeasiompreh

statistics and pass/fail analysis.

The2-Pair PSE Conformance Test Suitend thed-Pair PSE Conformance Test Suitenay each beurchased as
licenses for each PSA instrument. Theyazeompanied by &racking Service support plasthat enable sers to
remain current with the rapid evolution of PSE designs and integrated PSE controllers.

Section7 provides an overview of th#02.3atPSE Multi-Port Suitei ncl udi ng the PowePSEync Anal
Power Management AnalyzerSuite andMulti -Port Live PD Emulation. All PSA-3000 MultiPort features are

designed to support simultaneous and sequential Powered Device emulations across up to-30b0RB& s i s 6 and

up to 192 802.3at compliant PSE portslulti -Port Live PD Emulation enables PS/B000 test ports to behave as

userdefined Powered Devices with full support of the IEEE 802.3at standard, including2 igéces with POE

LLDP (see SectioB). Multi-Port Live PD Emulatiorlsoenables interactivémanual)PSE system testing of power
management, administrative actions, and system policies

The PSEPower Management(PM) Analyzer Suite performs fully automated system testing of 802.3at Typad
Type2, including POE LLDP capable Tyy#®2, P SE®& s . This powerful testing capabi
di fferent Aclassesodo and fAitypeso of PD emulation evaluati

PSE powering andower granting decisions and stability

Static power management behaviors and policies

Transient reserve power under full and partial static loads
Power capacity uncertainty and variation to each powered PD

PowerUp, LLDP response, disconnect shutdown, gralip overload timing behaviors and
responses.

Port group subset powering and granting behaviors
Multi-Port stres®vertime responses

=A =4 =A =4 -4 -4 =4

ThePSEPM Analyzer Suiteis purchased as a feature option oupgrade licensér each PSA instrument.

Section8 will overview PSA3000PoE LLDP Emulation and Testing Capabilities available from PSA software.

The PSA3000 offers capability to flexibly emulate powered device (PD) LLDP transmissions and to recover PSE

originated LLDP transmissits for analysis of message contents and message timing. Fully automated protocol
fitracingd is available with standardized spreadsheet rep
supported with full compliance to IEEE 802.3 Claud8sand 79 as ratified by the IEEE in 2009. Coupled with PSE

Multi-Port Suite features, Powered Device LLDP emulations may be defined to run continuously to many PSE ports.

PSE LLDP Emulation and Protocol Tracingis also supported with this feature.

PoE LLDP Emulation and Testing is 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.

Finally, Section10introduces th&02.3d PoE Service Analyzerapplication. This application provides fully
automated testing of PoE service at the PD interface point. The PoE Service Analyzer combined with any PSA
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instrument (PSA3x02, PSA3000, PSA3x48) offers the most comprehensive asmavailable for assessing integrity
and interoperability of POE service to a PD connection point.

1.3. Related Sifos Products

The following Sifos products share certain hardware and software features with #808@product family.
Reference to these protta 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 PSR000, the PhyView Analyzer is packagedwss-port 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 automation software, PowerShell PSA, as ar&®3And PSt3102 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-B@E® family of products.

When PSA Software is installed to a hostnpaiter, 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 PVA3000 may be combined with the PSA00 to automatically characteei DC Unbalance Tolerance of PSE
ports. This powerful and unique capability is described in the Sifos applicatiob@dtmbalance Tolerance in
PSE's

1.3.2. PSA-3002-SA Service Analyzer

The PSA3002SA is a specially configured version of the R3202 Compact PowerSync Analyzer designed
specifically for characterizing PoE performance and interoperability at any service outlet. It is managed by the same
host software (PowerShell PSA, P8#eractive) that controls the PSF000 family of products.

Using either PSA Interactive or PowerShell PSA, any 8880 can mimic the full functionality of the PSFO00-SA
service analyzer. This topic is covered in Secli@of this manual.
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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, and hubs 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 led to lower cost and higher proliferation among both the sourcing

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

The basic features 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 Sourcingofimwiot ocbeb/ i Bond eSrpsa nads pwenMelr disa didMird devi c
1

Safety Ainterlockso to prevent powering when no PD6s a
PDd6s are disconnected as well as to |limit DC current f

T Physial | ayer mechanism for PSE&s to characterize power
delivered per port.

2.1. IEEE 802.3at Enhancements

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

i Enabled higher powefype-2P D6s such as wireless access points, panni
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.Watts at the PSE output.

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

9 Minimized cost increasdsr PSE ports and PD equipment so that services requiring more than 13 watts were
economically viable.

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

1 Resolved well known issues of specification clarity inherent 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 . tReiverdasleast BOaNatts per port mustlype-2P SE 6 s . Many of th
802.3at specifications were divided according to TY¢persus Typ P SEO6 s . Howeverl, 802. 3at
PSE6s to evolve in ways that ¢ aécementddestebedabovefeven iittey| EEE 8 0 2

continue to limit minimum output power to the 15.4 watt range.

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

IEEE 82.3at (and 802.3af before it), restricted the delivery of POE power to just two of the four wire pairs found in a
Category 5 or 6 LAN cable. However, prior to the release of the 802.3at standard, cabling standards bodies (EIA/TIA,

ISO) had determined ¢t Cat 5 and 6 LAN cable could safely support up to 600mA of continuous current flow on the
unused wire pairs (or pairsets) in a LAN cable meaning t
could safely draw up to 51 watts instead of52atts.

Why did 802.3at not take advantage of this option? Goi n
wire pair power source in order to accommodate older wiring systems that only provided two wire pairs for data.
Further,thoseP6s had to be designed t o-Taatapeirpfairsdth)ertheower on t he
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 delivery6E power. To retain backward compatibility, 802.3at retained the same
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 complications if power were to suddenly appear on all four wire pairs,
that is bothpairset A andpairset B. Fundamentally, there was no way to assure that the DC current would ever split
evenly between thevo pairsets as there was nothing in the PoE system that would regulate 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 BE is the reduced power lost in cabling. Using

four wire pairs rather than two wire pairs reduces totaiterahd electrical resistance by a factor of two meaning the

"R loss is also reduced by at | eastpemteffoménirpowentdtal t wo . S«
system power consumption is reduced.

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 as wasailable under 802.3at givaro 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 powerrons ePrSvE b6cse st hwahte r
furnish 90 watts on their outputs. PSE6s thaflypsdupport 9
devices. Implementation of POE systems using #ypgquipment requires certain constraints that must be applied to

cabling plants. These constraints involve the type of LAN cable used (e.g. 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 may requimmpliance 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
PDds coul d, edumuihstances, dramtup 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 power magagé by system PSEOG: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 alternati ve @antdeunad asricghniatteucrteuor eP Dvhferr e i n essence, a F
powered by each pairset.

T An alternative PD power classification scheme, fifaut ocl

system PSE without relying on datalink freols.  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 applications of PovexEthernet, mostetably 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 differential electrical signals
used by10/100/1000/MGBaseT 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 from electrical
disturbances appeagron 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 experience the exact same DC agét 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

Acenteredodo, the addi t iawtotheiritegrityofkthe bigh p « PSE Vv
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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PD

LAN PHY

—

(1)

<2 2l lel2] ol e

LAN PHY

<

figure. The diagram includes éwoltage sources in theRair PSE because

typically, 4Pai r PSE®&s can independently connect
pairset and also, typically, the fAswitche
negative, or low side.

Unli ke PSE6s, -PBbbsoadevatwaybe@duse going
802. 3af specification, PDb6s needed to rec
polarity. Figure 2.2demonstrates a typical PD physical interface (Pl) whereb

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

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

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

A pairset consists of one wire pair that sources current from

the PSE to the PD and one wire pair that returns current from a PD to the PSE. On the PSE side of the link, pairsets are
referred to as Alternative AA(t-A) andAlternative B Alt-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 two wire pairs used to tramkatatin 10/100Bas€ links. TheAlt-B pairset
refers to the wire pairs not used in 10/100Badmks. 2Pai r PSE6s compliant to 802. 3at a

power on either pairset.

In terms of TH88 wire pairs, AKA consists of wire pairs 2 (ange) 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.

Each pairset providesltage 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 voltage is on wire pair 2 attfie negative voltage is on wire pair 8eéFigure 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 grair 1 and negative voltage on pair 2 whil®1 -X means

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

In practice, manyP ai r

X combined withAlt-B, M DI.

802.3bt require3ype-4P SE 0 s

PSEO6s aAlteA, MDb-K &nd many4 di t oPSES& s aAlteA, MDO-nf i gur ed

to be -AdMDI-XapdiAlt-B,dMDla ©ldeA802.3afmics pan PSEOSs

were required to power oit-B with MDI only, however, that restriction was lifted under the 802.3at standard when
P S Esdpport 108@Bds& @-pair bAN) connections.;

mi dspan

2.5. Basic POE Processes
PoE power

Reacti

=A =4 4 8 -8 -8 4

ng

is

to

entirely managed by PSEG6s. PSE6s are respo

Discriminating Powered Devices from other devices that might be damaged if POE voltages were applied
Assessing the baspower requirements of a newly connected PD

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

Conducting PoE linkayer (LLDP) mutual discovery and power negotiation

Supportingspurious peak power demands from a PD

D dare powerathan they shouttlr a w

Supporting surge power demands from a PD when PSE power sources are replacedipypbagi sources

9 Supporting unbalanced load currents between pairsets when powgriagi4dr t o singl e signature
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9 Limiting maximum posdile 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 disconnected by removi
PSE port.

The followingsections will address these PoE behaviors with associated responsibilities of the PSE and the PD.

26. PD Detection Processes: Di scriminating PDE

A PoOE enabled PSE port provides a low power signaling mechanism that constantly monitors fo3 &ogeged
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 nelRoE port and link to the networked device. However, if an 802.3 PD is connected, the
PSE port willquickly 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 PDs will present a load resistehwedn 23.7Vand 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 drop up to 2.8 volts associaied witmore diode
junctions in series with this | oad resistanbwD] This i mp
measurement performed at 2 (or more) voltage levels and that the minimum detection voltage must be at least 2.8 VDC.

Some of the relevant specifications affecting the detection process are:

Characteristic Minimum | Maximum  Units |
Unterminated (Open Circuit) Detection Voltage 30 VDC
Terminated Detection Voltages given Valid Signatures 2.8 10 VDC
Detection Current Limit (compliance) 5 mA
[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
10 . ) h . . L
802.3at Detection Probing desc_rl'bed_ for PD De_ztectlor! signaling in the 802.3

o specification, there is considerable room for design
52‘:“;';?93;?3:’;'?32““, 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.

Volts DC

\[ o\ Slew

& \ \ el h\/ ‘ Figure 2.4demonstrates some of the range of signaling
|t \ﬁv_\ f‘ \ﬁ\ characteristics that might be observed from 802.3at and
|

b | \ |‘I || 802. 3bt _PSEc‘)s. In truth, the
11/ / \Teee | e\ number of detection currembltage steps, use of
Figure 2.4 802.3 PoE Detection voltage versus current sourcing, amia of Io_w voltage
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 qfibication and characterization referred tcoanection check

The sole function of t hi sPaiPPSEtodetamnmesifithe @Dnisiagle signatiseormo al | ow
dual signaturePD, or neither. #ai r PSEG6s manaPgbled ssidnigfifee rseingtnlayt ufrreom du al s
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 innutisifin the same 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
controllers to do their own thing regarding connection
check.

802.3bt Connection Check

N |

Alt-A Pairset

Vvalid

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 preseha —
single signature PD is causing an interference of some sof
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 combinexirrents and the ~28KPD 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 ~28Hoad. This is théasic concept of connection check.

2.7. PD Classification i 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
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 ~0.5
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

separ at ed edent The 8G2BatMyp®d PD must be capable of discharging t
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, nerRSE encodes the power gramat 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 refetweatsAutoclass Autoclass aiws 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 and use it in the mafrtatgdment
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 that it will suppaatitotiass 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 that exceeds 88thaédt san 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.

In practice, autoclasss | i mi t ed in application because many PD6s wil/l
condition in this time interval (1.35 to 3.65 seconds) following pewer . Many PDO6s are early in
during this time interval. One importam@irget 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 defined for each PSEdyfpHows.

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
diagram pertains to single pairset, AHA 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 is completed.

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

Volts DC B

(=]

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

The poweron rise time is required to be
longerthan 15msec. This limitation Tpon
minimizes possible RF emissions when ~ Figure 2.8 802.3 Power-Up
PSE ports activate power to PDOs.

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

designed to expect this sudden load and to tolerate it for a period of time referrintusis. 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 amounts to between 400mA and

900maA total current, again depending up on the PSE type. Given a
two pair powetup, the band will be 400mA to 450mA.

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

50msec otess given the lowest allowed current limiting (e.g.

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

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

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

completionof inrush, in other words, for a period of 80msec

following powerup (seeFigure 2.9).

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

Power-Up
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from the PSE. PDé6s with | arge surge demands and/ or del
interndly 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. Hpadr 2e.g. 802.3at) powering c@xt, this would be AC

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

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

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

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

that as a practical mat e r , PSE6s have outputFtoddpaantdaPOésohavbeiapder
capacitance on the order aff5 or higher while powered. These levels of capacitance will typically limit the AG 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 (LLDP) to better PSE “pr PD
understand the PDoés powfET M a Type3 fsgy p
protocols only exist between two physicalki

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

All PSEds are allowed blht not gi};}ct WIpdge wodr reducerandie p | Py
POE LLDP. All Type2, Type3, and Typet 0 you 38.4 watts”

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

support PoE LLDP protocols. nt and will draw

u) acknowledge your g::'s»
LLDP is particularlyusefl o | ar ge sy SIW

with 24 or more ports where power allocations to
each PD are more challenging. Under PoE
LLDP, a PD communicates its maximum power
demand with a granularity of 0.1 watt. This in Figure 2.10 PoE LLDP Dialog/Negotiation

turn enables the PSE to allocate power more

preciselyacross many PSE ports. In secti@risand2.8above, 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 that link partners just
advertise information about themselves, the PoE rendition of LLDP is a morelstaaetishaking dialog.

As a practical matter, since the advent of 802.3atand-Zype? D6 s, a | arge segment of the i
i mpl ementing LLDP support i n PDbosn saisdear acbol set isnatveirnogp sptrroabtl
thatlegitimately required LLDP to get full 25.5W power to the PD. 802.3bt mitigates that pratijéimy

recommending | | PSEO& s t-BvensClassification (atiawien) granting their maximum support class

power. However 802.bt does not precRiIBSE 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 PD, the PSE is responsible for regulating total power delivered to the PD. On
the PSE side, theare three essential parameters governing the ongoing power the PSE is obligated to provide to a PD.

1. Pclass The steadytate continuous or average power required by the PD translated to the PSE interface
2. Ppeak The sporadic and transient (< 50msec) paaker 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) interval

As most PD6s are constant power | oads, t hwerlgadaméthe out put
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 characteristic of the LAN conductors, and the DC current flowing to satisfy the power demand of the

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

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

to a PSE will require #nPSE to furnish 30 watts IF the PSE output voltage is the minimum of 50 VDC for 2 Type

PSE. In this case, there will be 600mA of DC current in the wires. If the Z7®E implemented a 56 VDC output,

then the PSE would need to support just 28.8snatits 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 output requirements at the PSE assuming
the PSE is operating at its minimum allowable (Vpse) output voltage.

PSE Type MaxClass | Voltage | Pclass Ppeak llim_min

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

2 4 50 VDC 30.0 watts 34.1 watts 684 mA

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

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

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

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

These values are:

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

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

Finally, the PoE LLDP protocol may be used to
refine the value oPclass_pdandPpeak_pd
Pclass _pd is
granularity using LLDP, the PSE is free to
police thepower draw at the PSP ¢lass
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 greatest challenges addressed by the 802.3bt specificatitie wester of paito-pair current unbalance

that will naturally occur when agair PSE is powering a single signature PD. This is a critical problem because the

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

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

The dilemma of paito-pair current unbalnce

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 by the fact that | &
determinants of pairs¢t-pairset DC rsistance

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
pairset DC resistance.

Figure 2.11depicts this problerwhere 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 to model what worst caseppitiunbalances might begsent

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 802.3bt standard includes some testing procedures to
assess th&SE and PD interfaces to not exceed the worst case models used by the specification.

The PSE powering-pairsto Classd0Cl ass 8 PD6s is required to tolerate appt!

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 %

PSEO6s noasigned tdaecept higher pairset current without any notion of which polarities of which pairsets will
draw more or less current. Only time will tell if the modeling done within the standard fully accounts for all of the
realworld contributions to paito-pair current unbalance.

2.13. Power Removal

PSE ports are required to remove DC power very soon after a PD becomes disconnected. This is an essential behavior
to protect norPD devices from damage should theyplugged 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 PSE detects a disconnected PD. so| ., . =
Generally, a PSE deploys omethod 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 (320msec in 802.3bt) and 400msee (

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

mA (DC)

Superposed
% Detection
\, Probing

I loid
28 Toff Voff

PD Disconnect

Once the PSE removes operating voltage, the PSE is
expected to discharge Yoff, or 2.8V, in a period of Figure 2.12 802.3 PoE Disconnect Power-Down
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500msecToff) . Some PSEO®s may stheoatputvoltdge tislatges cesulting insupérposed a
signaling on the discharging output. This could interfere withrtfé requirement.

PSEG6s poweri ng s i n ¢gPaiepoveeihgve the optioreto renibdegpowerion dne pairset immediately
at PD disconnect but must keep the other pairset powered over the durdidpaf (3207 400 msec) to be sure the
PD disconnect is a real event and not a sudden spurious drop in PD load current.

TheDC MPS (DC maintain power signature) method for detecting a PD disconnect was 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 disconnects. The DC MPS
method is the only tecligue allowed by the more HOLD max
recent802.3btspecification. Under this method,a |-~~~ iy N [ R
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 PSE must assunyje
the PD is present. Below thiend, the PSE must lhoto 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

Under 802.3at, the maximulmpg.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 fisleepingd state, this was a considerable
quiescent power of 0.5 watt migsteal 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, the PD load current is show to exceed the umakjis o 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. Theower Sync Analyzer

3.1. System Hardware Overview

The diagram belovs a block diagram of a single PowerSync Analyzer (8800) test port. Each PSA test blade (or
PSA3002 instrument) contains two of these measurement circuits, which are electrically isolated from each other and
from the chassis control circuitry.

PSA3000 Test Port Resources

PSE x ==' LLDP Select

Layer 2 Subsystem |

(ST 1 & === /-Pair Route P2 I Packet Gen. Packet Rx
Polarity Select * Contents . Contents

From Port 2 4-Pair Route P1 * Timing » Triggers
« Triggers

PoE Connection Bus

Port
—_
\ Switch

Detection and Triggers Active Load DC Meters AC P-P Meter Tl Meter
MPS Passives
Resistance Edge Trigger Static Load Volt & Current @|Low Band Time Interval
9 -39 KQ - Rising - 0-750, .25 mA * Average + 16Hz — 400 Hz + 5 psec—16

« Falling * 15V+ On, 14V Offlf | - Min. Peak . < 2dB Flatness sec range

: » Max. Peak J * usec Scale
Capacitance i g ;2654VVR !"@_’i‘o'fgg mA * Scope Trace g Xf g ;uelé :: : s * msec Scale
1,5,7,11 pF e - ok + 25mV, 0.25mA ] .
. - 0.125V or 0.5V [ | 14V4 On,4.5V|Off : m s n:: .. sfert;o-lr_\tf Scale
i ; eas. Perio art Trigger

AC MPS Z ?nt:,gni:::;.se 2;%3(&5 :I'qgr;ss::nt - 10msec—10sec [ |* SKHz-350KHz J|. Wavefo?rr? 1
24 KO, 12V c0—1200mA = B | Triggers j14B FlatnesSgy BEvent
Activation Event Trigger (§ | 2 step “hold” - Immediate D full scall Stop Trigger

= Connect/Disc {§ |* Trigger Modes - Edge Trigger *2or 5 second - Waveform 2

- Load Change [ |" FB Suppression Wl |. Event Trigger

- Transient Multi-Event Class Input Impedanc

« Software « All 802.3bt Classe: + 0.05 pF (Min PD)

« LLDP » Custom Sequence

- Auto-Class

Figure 3.1 PSA-3000 Test Port Diagram

The PE input connectofPSEx wherex is 1 or 2) is connected to a PSE 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 deoPoE signals are not visible at the output pRU x or OUT x).

LAN transmission pairs 1 and 4 (blue and brown) are routed fro$fiex directly to theOUT x (or THRU x on
PSA-3202) port with passive DC isolation. LAN transmission pairs 2 and 3 (orange and green) are raotedd®
Selectswitch that is used to select port p#s®ugh mode for packet testing or LLDP PD emulation mode whereby
these pairs are terminated in d1MMBaseT interface inside theayer 2 Subsystenof thePSA Test Port.

At the PoE front end of the test port, there are three sets of switches. These are implemented witheeleatical

relays. TheALT -A/B Selectswitch selects which wire pair is corated to the PSA test resources. Pudarity

Selectswitch selects the polariDI or MDI-X) of the power supplied by tHeSEunder test. Al-Pair Route P1

switch allows the ALT B pairs to route from Port 2 to the PoE connection bus of Port 1 sé’teat4r P SE&s can be
tested from Port 2PSA-3202test blades also includedaPair Route P2select switch to allow the ALT A pairs to

route from Port 1 to the PoE connection bus of Port2sotRad4 r P SEO6s can be tested from P

ALT-A/B and Pdarity settings will depend upon the characteristics oRB&being tested. Incorrect settings of either
switch will not damage the instrumeantd should not affect PSE eithbut will prohibit PoE testing

The paragraphs that follow will cover éetest subsystem in greater detail.

3.1.1. Port Switch and Detection Subsystem

ThePort Switch andDetection Passivesubsystem provides the detection loading required for a PSE under test to
recognize a Powered Devi ce ( Pdpplyposver.glrakd pwvideHan A®OMainthimt 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
whereACMPSPSE6s must interpret a valid | oad signature.

ThePort Switch is used to conect the passive detection loads to the PSE under test. On initialyowEthe PSA
3000, this switch is in the open (or fiisolatedo) positio
be used as a triggering event for many sishlet measurements of detection and MPS behaviors.

TheDetection Passivesre affected by an internal disconnect feature that is dependent only upon the PSE voltage
level. When the PSE voltage reaches approximateloltg, the passive & Detection signature is removed and the
MPS signature FC circuit is inserted thus presenting a valid AC MPS signature following PSE qgwer as long as
thePort Switch is closed (or connected).

The resistance and capacitancegemin theDetectionPassivesubsystem are 9\ -39 KW Ohms, and nominally 0,

5, 7, and 1dF respectively. Té AC MPS signature consists24 KWin parallel with 0.1nF that becomes visible

above 12 volts DC the same level where Detection Signaturespees are removed and become invisible. Because of
the 12 volt activation floor, the effective DC resistance of the AC MPS signature is significantly greater tivdn 24 K
until the port voltage significantly exceeds 12V. This means that neither thaéi@etignature nor the AC MPS
signature will produce any measurable error to Classification Signature loads created by the Active Load module.

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

PSA-3202test bladegand the PSA402 Compact PSAgdd aSingle 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 creaites a 4
Single Signature PD as described in the IEEE 802.3bt standhislcapability is not available in PSA1 0 206is n
PSA3 002 6 s whual Bignaturasdarybe emulated given aRhir PSE connection.

3.1.2. Triggers

The PowerSync Analyzer has extensive triggering

capabilities, which are divided into 2 categoriedge (or
waveform) andEvent (or external). The instrument alsg
has the ability to perform netniggered measurements.
The triggering types are depictedRigures 3.2 and3.3. r
Also depicted irFigure 3.2 are trigger applications Trigger1 || /' LLDP Generator

including the DC metersine-interval measurement, and > Time Interval Meter
load current transient, each of which can be initiated with
those triggers. Event Trigger

Trigger Applications
Internal Trigger ——> DC Meters

Current Transient

Edge (or waveform) triggering is derived from the ) Trigger2
common mode voltage levels received from the PSE S -
under test. For most measurements, this triggésin S |
based upon the trigger levels and polarities (rising or )

P 99 P ( 9 Figure 3.2 Test Port Triggering | Trigger2 H

falling) set forTrigger 1. A second triggefTrigger 2 is
used exclusively for terminating time interval
measurements. Trigger 2 offers identical features as Trigger 1 (levels and edgiegol&E5A3000 trigger levels
may be specified with 0.125V resolution from 0.25 to 59.5 VDC.

=N Event Trigger Sources

Port Switch Extornal PSA3000 Test Ports offer an edge noise immunity
4 y (onneclor tsotate) THREOTBYS  srort, Port feature and control to improve trigger edge reliability i
£ Static Load Change Sttt porcs Fhe presence of elect_rlcal noise. This is espemally
£ _/_ Optional) ' important when working with many of the high
o Slotz, Portt impedance signaling modes found in PoE. Noise
g JLL o Tanstent immunity maybe selected for either 0.125M¢rmal) or
3 for 0.5V (Noisy) levels of edge noise.
or Send Trigger vent triggering is also used to initiate measurements or
] j PSE Power-Up actions, and is initiated by either a user command, an
3 action that is programmed to send out an event trigger, or
BT Lo eacket “— Chassis through an external event that appears on the trigger bus.
_e_ Extornal Port Event ——* s exTigeer \While most triggers precede measmentsthe PSE
Power-Up event trigger is used exclusively as a post

trigger to voltage and current waveform measurements.
Figure 3.3 PSA Test Port Event Trigger Sources 99 9
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The trigger bus is a trigger signal connection that is shared by all ports within a system, antriopyG@ue BNC
connector on each PowerSync AnalyzEigure 3.3 shows the sources used to geneatent triggers on the left, and
shows the external busnfiguration on the right. Anlvent Trigger in the system will appear on this bus, and will
trigger any porthatis waiting for aneventtrigger. This enables cresisggering acrosgestports and triggering via
remotely generated signals. It atsmables the user to use the trigger output for PSA #1

other purposes, such as synchronizing a LAN packet to PSE powering or loa ;
transients.

B|B|8|B|B|B|B|B|B|B|B|B
Oe|B|B|B(B|B|B|B|B|B|BIB(B

The BNC trigger connector on the Chassis Controller front panel can be
configured as an output or an input. As an outipairectly mirrors the External 0 |8|s|8|B|B|8|B|B|E
Trigger bus. Output triggers will appear as a 3.3V, 10 mSec pulse. When set as aji$[?|?|8|8]8|8|8|8|8[8[8 |8
input, it can drive the external trigger bus inside the PSA chassis. This enable§ PSA #
triggering across multiple instruments, which maydbsirable when testing g
equipment with more than 24 ports.

m
m
m

External

For exampleFigure 3.4 depics triggering across instruments. The trigger
direction on PSA #1 is set as an out T and the other P
setup can be used to perform aseirements, or initiate a load current change ~ Figure 3.4 External Trigger Bus

across 96 or more PoE ports simultaneously.

3.1.3. Static DC and Transient Loads

TheActive Load subsystenincludes a flexiblgerogrammable current Load Off (0 mA)
load. This current load is activatedhenport voltageexceedd 5 VDC
from the PSE under test. The programmable load enteaesition(or
Mark) band when the port voltage drops below 14 VDC, then
completely shuts off when port kage drops below 6 VDCor 4.5V on .
PSA3202%)s This state machine behavior is depicteigure 3.5. SRRl (DI )

Vport 15V Rising

TheStatic Load has a programmable range from 0 thro@56 mA Vport 14V Falling

(750mA in PSA 1 0)2i 25 mA steps. In the transition region, the
programmableange is 0 to 400mA, also in 0.25 mA steps. The Transition (0-400 mA)
transition regio is useful for replicating PMark loads during .
classification and for assessing various PSE current limiting behavio Vport 4.5-6V Falling
A . Figure 3.5 Active Load State Behavior
The Power Sync elhadazdnpecenfighred tapcotuiceva
programmable -3tepTransient current load, where both current level and load step durations can be configured. Load
transieniStep 1may be programmed from 0 to 1023 mA with a step duration afg@0to 1000 msecy anay be
programmed from 1024 to 1800 mA with a maximum step duration of 80msec. Load tr8tsePmay be
programmed from 0 to3D mA (750mA in PS/A 1 0)2vihs
2000 mA PSA-3000 a step duration of 20@ec to 1000 msec. Lo&tep 2may
Load Transients 5150 be configured to becomethew static load current and
therefore persist indefinitely. S&ggure 3.6for a graphical
depiction of the load transient capabilities.

1023 m
750 mA Load transients can be triggered immediately or via either
g o the Edge Trigger or Event Trigger, and are also capsble
e 2 ? eneratingan Event Trigger at the beginning of the
@ £ £0 generatingal 99 g g
g = p 5' transient. They may also be repeated up to 5 cycles
oy = ST producing sequences of transients up to 10 seconds long.
S : 35 . .
. = —= The PSA3000 introduces a unique featuFeldback
Static Step 1 Step 2 Suppression to help with evaluationd® SE6s during sev
Figure 3.6 Active Load Transients current overloads that place PSEC
state. For exampl e, PSEG6s are r

output current to between 400mA and 450mA when initially powering a PD. When any power supply limits current,
outputvoltage will drop to a level dependent upon effective resistance of the loading device. This voltage drop causes
power to be absorbed in the PSE active switch with poten
often sense low voltagoutputs and restrict current flow to well below 400mA in order to protect the active switch.
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Foldback Suppressionis an option that may be invoked
for the full duration of a load transient that will
significantly reduce PSE active switch voltage drop when ]

the PSE is in a current limiting mode. By inhibiting the '\ \;gf;;ack Suppression ‘

possibility of a voltagecontrolled foldback on the part of !

the PSE, current ||m|t|ng behaviors of PSE ports can more st qreserrres e an e

thoroughly be analyzed. % \ Vport :1

. . = \ No Foldback Suppression |
3.1.4. 802.3bt Multi-Event Class Signatures g ““““““““
PSA-3202test ports include a special ability to sequence
Multi -Event Classsignatures required to emulate TYBE |l oeeeoeree e eeeeeeee s eeeeeeeeseeserevssmeee e PSE llim
andType4 PD6s described by theg I|IEEE 802. 3bt Threshold

specification. These sequences of programmable
classificaton load currents and Mark region currents can
be activated with emulatedPlair PD connectionand are Time
automatically reset when voltage drops below 4.5V. The Figure 3.7 Load Transient Foldback Suppression
Multi-Event sequenciActyelangi neo in the

subsystem will automatically debounce shaitage glitches and noise in order to reliably produce the programmed
signaturesequencescluding802.3btPD Classes-8 and802.3btDual Signature PD Classes1

3.1.5. DC Meters

TheDC Meter subsystem is capable of measuring PSE voltages and sensingaadualirents. Measurement
capabilities include average, maximum peak, minimum peaksamgledrace capture of either voltage or current.
Each of these measurements uses configurable measurement periods from 10 mSecs to 1Eaehafdbese
measurements are derived from 256 voltage or current samples meanirtethanipling rates scale with measurement
period, and range from 40us to 40 mSecs for 10 mSec and 10 second measurement periods respectively.

Sampled waveform measurements of voltage and current additionally offer several 1024 sample length traces covering
200msec, 2 seconds, 4 seconds, 8 seconds and 20 seconds.

The DC Voltage Meter ranges from 0 to 60 Volts with 0.025V resolution. Theda@ Current Meter ranges from 0
to 1800 mA with 0.25 mA resolution.

All DC Meter measurements can be user initiated, triggered with a designated voltage transition and level, or triggered
via an eventgee SectioB.1.2. Only one DC measurement can be performed at a time on each test port. Triggered
measurements across multiple test ports may be configured to run simultaneously howewthesipgrispecific

edge triggering or shared event (or external) triggering.

3.1.6. AC Meter

The AC Peak Meter is used to measure ripple and noise voltages on the DC power supplied by the PSE under test. The
meter is capable of measuring ripple in either &126 400 Hz band, or noise in a 5K350K Hz band (1dB BW).
Full scale voltage for the AC meterdd/pp with 1mV resolution.

The AC Peak Meter presents the smallest (or worst case) Powered Device input loadfofut@b making ripple and
noise measements so that measurements reflect AC voltages actually visible to a Powered Device.

AC Meter measurements are immediate triggered with integration periods selectable as 2 or 5 seconds.

3.1.7. Time Interval Meter

The time interval meter measures time duratietween an Edge Trigger (#1) or an Event Trigger, and a second Edge
Trigger (#2). This measurement is configured to one of 3 time saafex, mSec, or Sec. Time interval
measurements can be used for measurements of reaction times, rise timegeslgwise widths, and other time

critical events.

In thenBec scale, time intervals frorm&ec to 260005ec can be measured with Edge Trigger noise immusesy (
Section3.1.2 applied to any initiating edges. In the mSecesdéine intervals from 2 to 6500 msec may be measured
with Edge Trigger noise immunity applied to both initiating and terminating trigger edges. In the Sec scale, time
intervals from 0.1 to 16 seconds may be measured with Edge Trigger noise immunég sppbth initiating and
terminating trigger edges.

All time interval measurements by necessity are triggered and thus must resolve to a TIMEOUT condition if the
initiating trigger fails to occur or an OVERFLOW condition if the terminating triggés faioccur.
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3.1.8. Layer 2 (LLDP Emulation) Subsystem

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

Under the | EEE 802.3at standard, many BfSrEdfisienoLhDPy 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 PD6s and, depending upon PSE i
their reqiested power draw.

PSA software provides software tools and resources that can be used for flexible and robust PD LLDP emulation and
PSE LLDP analysissge SectioB). This capability is available only if the PS®00 instrumenis licensed for 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 passivelyabeipledTHRU N (or OUTn on PSA3102) interfacethat can be connected to a
LAN analyzer in supparof packet traffic generatiocdipture or other forms of LAN analysim the presence of PoE
loading induced by the PSA test port. Links between the PSEipdetrtest and a test instrument connected to the
THR Un interfacewill support 10BaseT, 100BaSg and 1000Bas& signalingwith negligible impairmentBecause
theTHRU n interface is passively coupled to fRESTn interface, there is no latency in packet flow.

When theLayer 2 Subsystemis activated geesection3.1.8, LAN Data Pairs 2 and 3 will not connect through to the
THRUnN ports. Thereforel, AN testingfrom theTHRU n interfacecan only be performed while thayer 2subsystem
is inactive. Typically, LLDP emulation can beistontnued therebyenabling use of th€HRU n interface aftera
power negotiation with a PSE is completed.

The LAN passhru channel is not optimized for LAN transmission per applicable IEEE 802.3 and ANSI/EIA/TIA
standards. Users should expect thatRSA test port will add a very small degree of electrical impairment to
transmitted LAN signalsespecially above 1000Basge.g. 5GBasd and 10GBasd). This impairment should not
materially impact packet logs othermeasurements

Al so, because many LAN terminations include various meth
Sifos recommends that tAé{RUn port not be connected to a LAN analyzer or other Ethernet device when running

precision PoE signaling measurengeinicluding thePSE Conformance Test Suit@vailable for PSA3000 platforms

since these can terminations can presabtle andunpredictable AC loads and impedance paths that will negatively

affect those POE measurements.

* Note: Sifos Technologies défs an efficient and practical alternative to packet transmission measurements when
evaluating impact of PoE loading on Ethernet Magnetiggplore thePhyView Analyzer and thePHY Performance
Test Suite,including automate@®C Unbalance Tolerance Testig, atwww.sifos.com
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3.2. System Software Overview

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

PSA Interactive: A graphical user interface PSA 5 Software for PSA-3000
designed to promote interactive use of the PSA -
3000 or PSE3000 instrumentSee sectioB.2.1 PSE Multi-Port
below Suites
PSA Interactive PSE Conformance

PowerShell PSA A scripting and application Graphical User o O

. . Interface Software Test Suite - -
program development environment for creating .
and executing automated test sequences. The PoE LLDP Emulation

& Analysis ..

PoE Service Analyzer

PowerShell script development environment is
built upon the Tcl/Tk scrifing language.See
section3.2.2below

2-Pair PSE Conformance Test Suite A series
of applications developed specifically for t |
conformance testing-PairPSE ports to the PowerShell PSA
802.2t802.3btPoE specification TK/Tcl Based Application

Development Environment
4-Pair PSE Conformance Test Suite A series
of applications developed specifically for
conformance testing-Rair PSE ports to the
802.3bt PoE specification.

Ethernet

I

PSE Multi-Port Suite: A series of applications [REalCEN ez
developed specifically for system performance
testingPSE power management, capacity, and
multi-port decision behaviorsinRai r , 802. 3at PSE®6s.

Figure 3.8 PSA Host Software Architecture

One-Click Waveforms: Integrated functions accessible to PowerShell PSA and PSA Interactive that stimulate and
capture a wide range of PSE behaviors given flexdbteu | at i on of 802 .TBesdfunationdard8 02 . 3 bt PL
accessed from a single PowerShell PSA command or from a button click in PSA Interactive.

PoE Service Analyzer A set of applications and tools foriepth analysis d02.3atPoE Serviceharacteristics at
the PD interface available for the PSA00 platform.

PoE LLDP Emulation & Analysis: A set of applications and tools that enable PoE LLDP level communications with
an LLDP-capable PSE (or PD) and analyze PSE LLDP conformance to 862803.1 protocol rulemcluding
extensions for the 802.3bt standard

PowerShell PSAincludes a robust set of commands added into Tcl/Tk that create the Application Programming
Interface (API) for the PowerSync Analyzer family of instruments. B&HA Interactive and each of theest suites

fully 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 PSA Interactive.

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 Analyzer functions. It is intended for users who intermittently or regularly use
the PowerSgc Analyzer for PD emulationncluding LLDP and PSE measurements as well as for PSE Conformance
(PSA-3000) and PSE MuHPort (PSA3000 and PSI3000) testing. PSA Interactive works interchangeably with

current generation PS3202/PSEL3202 hardware anolder generation PS8102/PSE3102 hardware. PSA

Interactive seamlessly manages testing resources as required to addres3adiofb.g. 802.3at) andPair (e.g.
802.3bt) PSEOs.

3.2.2. PowerShell PSA Scripting Environment

PowerShell PSA provides command leaecess to the PowerSync Analyzer. It consists of the full Tcl/Tk

programming shells (Tcl and Wish) combined with numerous extensions specific to the PowerSync Analyzer.

Tcl/Tk offers two shell programs for interactive command / query execution antl scnipg devel opment . The
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) packageann. M

operating system (e.g. AiMS DOSOo, Linux fiBasho) commands
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The Wish shell enables Tk extensions useful for graphical user interfaces, including PSA trace disgihamesion

51) As a shell progr amsl i Wiedh iins i mer s uipWiomdowd a mouse con
andpaste editing capabilities. It is iknowl edgeabl ed of
fonts to distinguishthem.Wis does i mpose certain |imitations in the han

prompting) however.

For the most part, PowerShell PSA commands and scripts run equivalently in either the Tcl or the Wish Shell, so users
are generally free to use thiell that best suits their needs. When PSA software is installed, certain configuration files
will be placed so that opening either PowerSB&Aprogram will automatically integrate all of PowerSHe846 s

resources.

Testautomation developersaywant to integrate PowerShell API into pegisting script environments to support test
automation involving several instruments including DUT control interactiBaction9 addresses PowerShell features
designed to enable this podktip.

3.2.3. PSE Automated Test Suites

The2-Pair and4-Pair PSE Conformance Test Suiteare optional licenses fone PSA3000 (including PSA3x02,

PSA-3x48) consisting of mantests and associated utilities that run in PowerShell PSA and can be accessed and
sequenced from either PowerShell PSA or from PSA Interactive. These tests are designed to asseasd36223at

(Type-, Type-2, Type3, Typed) compliance of one or more PSE ports. Thegde#escover detection, classification,

LLDP negotiation, powr-up, power management, MPS, and podewn behaviors of PSE ports. The tests have been
constructed to work as generally as possible given the wide range of signaling and other PSE characteristics described
above insection2. Eah test returns between 1 and 10 specification parameters relating to tret BOE.3

specification.

The802.3atPSE Multi-Port Suite (includingMulti -Port Live PD Emulation andPSE Power Management

Analyzer Suite) is an optional feature of tie&SA-3000 (including PSA3x48) and PSE3000 (including PSt3x24) that

enables powerful and flexibhaulti-port PD simulations and PSE system anedyacross as many as 192 PSE ports.

These analyses take advantage ofahibty of PSA/PSL test insimentsto concurrently emulate as many as 192 Type

landType2 PDO6s, including PoE L L DRe802i8aPSEPawet Managesnenand negot i alt
Analyzer Suiteconsists of series of sequencesbts and powerful reporting to automatically charactesyséemwide

powering behaviors and policies of any 802.3at PSE.

ThePoE Service Analyzeris the aimed at qualifying PoE service deliveredn®®@2.3atPD at the PD interface point.
It evaluates basic service capabilities, many interoperability paresnatel classification or power management
behaviors of the PoE service. This feature is available on aH3®88, PSA3x02, and PSA3x48 platforms.

Each test suite includes a test sequencer and several report generation options including autdution @b
Microsoft Excel spreadsheets that add test statistics, test limits, and pass/fail results on one or more cycles of testing.

3.2.4. PowerSync Analyzer Configuration Files
PowerSync Analyzer software utilizes two local configuration files that can Ipeealdiar a number of characteristics

that arespecifict o a user 6s setup and testing requirements. These
Operating System | Config Directory Location |
Windows XP \Program Files\Sifos\PSA3000\Config\
Windows Vista, 7, 8, or 10 \Users\Public\Sifos\PSA3000\Config\
Linux & Unix $HOME/Sifos/PSA3000/Config/

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

Parameter Type | Parameter Values |
Default_PSA_Address: <current PSA IP address>

PSA_Addresses: {<TCL List of known PSA IP addresses>}
Default_Test_Results_Path: {<TCL string of default path location for all test result files>}
Excel_Path_Location: {<TCL string of path to MS Excel>} | N/Ad

Emulation_Mode: ON or OFF

1/0_Routing: psa

Default_PSA_Address The PSA chassis to initially be controlled by the PowerShell and PSA Intenabtvethose
applications open up. This chassis wild/l be automati cal
connection. The address will be updated in this file whenever Select Chassis is performed via PSA Interactive or when

the pspa command is executed in PowerShell assuming that the new address is valid and present.
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PSA_Addresses A

(Tcl) 1

st of fiknowno

PSA Chassi s

addresses

uses spaces to separate different elements Reagldresses). This list will evolve as new chassis are connected and
selected by either PSA Interactive or PowerShell.

Default_Test_Results_Path Path to where test results from the sequencer will be stored. This has the default value of

fic:

| Pr egSifes/MSABOI0 / Resul t s/ <chassis |

PSE Attribute ites may override this default (see below).

P Address>0

Excel_Path_Location Path where Microsoft Excel application is stored. This is formed dindtgjlation.

when PSA s

Emulation_Mode: A control that allows software operation in the absence of a PowerSync Analyzer instrument. Itis

February7, 2025

also referred to as fADemo Modeo. This control should b
1/0_Routing: A control that shouldbe or mal Ipasdset to
A second type of configuration file is tiRSE Attributes File for specific PSEs. These files generally (though not
necessarily) reside in tt@onfig directory location described above. They must hedile extensions. Themmay
be more than on@SE attributefile, for example there may be oR&E Attributes Fildor each type of PSE that a user
plans to test. PSE Attribute Files are used to produce both hardware and software configurations when applied using
[File] [Load Config] in PSA Interactive or thpsa_psecommand in PowerShell PSA.
The PSHEAttributesfile consists of the following settings:
ype __________ ParameterVales ____________________ Status
Default PSE_Class: AT or BT 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: NONEorlor2or3or4or5 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: {<Non-standard 2-Pair Conformance Report template file>} | Optional
PSE_MP_Test Report: {<Non-standard PM Analyzer Report template file>} Optional
PSE_Conf_Test_Report:_4p: {<Non-standard 3000 Conformance Report template file>} | Optional
PSE_MP_Test_Report_Np: {<Non-standard 3424 PM Analyzer Report template file>} Optional
Default_PSE_Class Specifies whether the PSE is designed to comply to 8023atof 802.3bt BT) standards
802.3at PSEd6s power 2 pairs whil e 80 PardlogrietayFrie®02.3bt an powe
compliant) PSEO sBTmagr PRAS.0 dnd kter saftisacthis atirisutemust bemanually declared
for each PSE when img Auto Discoveror psa_auto_portto determine PSE attributes.
Default_PSE_MPS_Type Specifies whether PSE utiliz&€ or DC MPS method to remove power from a PD. This
settingcan be alteredy t he fAVBREA®MPEBS0 PSE DescriptiotimePS®ONtrols in t

Conformance Teshenu. Al | 802. 3bt

P S E @€ MRSt Tehis attebgtewill besadtomateallyeasned

and configuredy Auto Discoverin PSA Interactive and by thesa_auto_portcommand in PowerShell PSA.

Default_ALT_Setting: Specifies how to initialize atestportgbladeswithin thePSA Instrumentor ALT pair
selection. A andB settings will disengage anyphir connections and set all test ports uniformblteA or Alt-B

respectively.4Pr setting will engage4$ a i r

connecti

ons in allBtaemsd

A. This parameter is used in the 802.3at PSE Conformance Test Suite limit processing. Thisvaittribeite
automatically learnednd configured byuto Discoverin PSA Interactive and by thesa_auto_portcommand in

PowerShell PSA.

Default_POL_Setting Specifies how to initialize all po¥tdadeswithin thePSA Instrumenfor PoE polarity (MDI

vs.MDI-X). PSE®&s wi th

D e f 2Awid BtmusAhe EitheB®1t or NDh -.=

PSEOG6s with

Default_ALT_Setting=tPr must specify the polarity for Al& followed by the polarity for AKB, for exampleViDI -
X+MDI . This attributewill be automatically learned and canfred byAuto Discoverin PSA Interactive and by the

psa_auto_portcommand in PowerShell PSA.
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PSE_4Pair_Type Specifies the type @02.3btPSE or specifiesl ONE for 802.3atandNONE or NONE_acfor 2-

Pair 802.3bP S E 6 s4-Pair8/M12l. 3 bt P SEO& sTypa-8ae Tyjsef3.eacor Tlype-é at TypesA_ac 802.3bt

Type3 PSEOGs that power o RONEand thgrdefaus AL rSetting wlfinelicatterd. t o as
The_acextension is a manual declaration of an 802P3RiE that supports autoclass capabilityhen thePSE_Class is
specified a3 T, the Type3 vs Type4 attributewill be automaticallyliscoveredand configured byAuto Discoverin

PSA Interactive and by thesa_auto_portcommand in PowerShell PSAAny _acextension must then be added

either with manual file edit or by selectidgitoclassin the PSA Interactiv®€ SE tab menusee Sectiod.2) and then

saving the attribute file.

PSE_High_Pwr_Grant Specifies the methagsed by a PSE to grant the maximum power the PSE is capable of to a
PD that requests that amount of Power. A T¥g&5.4W) PSE cannot grant high power and therefore has the setting
NONE. A Type2 PSE can grant 25.5W from eithee2ent classificatiofPHY setting) or using POE LLDR.(DP
setting). A Type3 or Type4 PSE can grant thmaximum available powehrough classification eventBIdY setting)

or through LLDP [(LDP setting). A PSE that grants maximum available power through classificatiots €R¢1Y)

but also uses PoE LLDP for refined power management may be deeldwed LDP . This setting is used to make
critical decisions in various automated test suites.

PSE_Min_4Pair_Class This parameter specifies the lowest PD classification wherdiyadr capable (802.3bt Type

3 or Type4) PSE will power using all fourpair SE6s t hat power only WONEhRA2 pairs w
PSE that always powersptai r s t o al | P Dldneaning tHe PSEhpawers Class leandvaholvedaith

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

in automated 802.3bt PSE Conformaiesting

The PSE_Min_4Pair_Class is normally irrelevant to ttaz PSE Conformance Test Suitélowever, it came-
purposedo permit the ZPairclass_lldptest to run with a Typ& (15W capable) PSE. To affect that, the PSE attribute
file would need to be manually edited to indichtdP for this parameter while the PSE_High_Pwr_Grant method
would beNONE.

PSE_Test_Results_PathThis parameter, if provided, will override the default test reporting path found in the
psa_env.txtenvironment file and guide all test results and reports to the specified directory path thetP & type

or modelspecific. It may be manually edited in a PSE Local Config File or can be specified in the PSA Intdp&tfive
tab menu Sequencing commands suchsasjuencemp_sequenceandpva_sequencean optionally further specify a
sequencespecificreporting directory by placing a short extension on this seftieg sectionS.18and5.23.4.

PSE_Conf_Test_Report Specifies a nostandard PSE Conformance Test template (spreadsheet) file for use by the
2-PairPSE Conformance Test Suite running dS$-3000(or PSA3x02, PSA3x48). An examplenight be a re

named copy opsa_report.xlsm that has modified test limits for a particular PSE typ@®TE: This setting can only

be changed by editing the configuration file direcflythe setting is retained wheneverRSE AttributesFile is

i s a v eRSA Intergctive or PowerShell.

PSE_MP_Test_Report Specifies a nostandard PSAB000Power Management Analyz8uitetemplate
(spreadsheet) file. An example might be-amaened copy opma_report_3000xIsm that has modified test limits for a
particularPSE type.NOTE: This setting can only be changed by editing the configuration file direttihe setting is
retained whenever #SE Attributes Filei s fisavedod tlweor PoBekShdlint er ac

PSE_Conf_Test_Report_4p Specifies a nostandard PSE Céormance Test template (spreadsheet) file for use by
the 4Pair PSE Conformance Test Suite running &54-3000(or PSA3x02, PSA3x48). An example might be a-re
named copy opsa_report.xlsmthat has modified test limits for a particular PSE tyN&TE: This setting can only

be changed by editing the configuration file directiythe setting is retained whenever a PSE Attributes File is
Afsavedo by PSA Interactive or Power Shell

PSE_MP_Test_Report_Np Specifies a nostandard PS/8424 Power Management Analyzer Suite template

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

particular PSE typeNOTE: This setting can only be changday editing the configuration file directly the setting is
retained whenever a PSE Attributes File is fisavedo by PS
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3.2.5.

Directory and File Organization i Microsoft Windows

When PowerSync Analyzer software is installed to a d&ioft window8 PC, files will be populated to particular
directories as described in the following table.

Directory Path Directory Files

C: \Program Files\Sifos\PSA3000

Note: On 64 Bit Windows,
C:\Program Files will become
C:\Program Files (x86)

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

PowerShell PSA Library (as compiled script containers)
PowerShell Wish and PowerShell Tcl Binary Executables
PSA Initialization Script

PowerShell Wish and PowerShell Tcl resource files

\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
C:\Users\Public\Sifos\PSA3000

Windows XP
C: \Program Files\Sifos\PSA3000

\Config\

PSA (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.

\Emul\

Files only used when PSAsoft

(also called Emulation Mode).

\Contrib\

Tcl scripts stored in this directory will automatically source
into PowerShell. This directory includes various sample
scripts at installation.

Version information concerning individual PowerSync Analyzer software libraries is available &Armtractive
under the iHelp] menu as well as from PowerShell PSA usingpbe versioncommand.

3.2.6.

Directory and File Organization i Linux and Unix

PSA Software installs into Linux and Unix in @ manner that separates and organizes files into 3 categories

Category \ File Locations

Compiled Software and Libraries

lusr/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 NF8ftgpgironment 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.
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The following table provides greater detail regarding files and file locations after PSA software is installed.

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)
/PSA PSA Interactive Library (as compiled script containers)

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

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

PSA Interactive Binary Executable
PSA Interactive resource file (copy)

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

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

/documentation/ | Various PSA reference documents

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

into PowerShell. This directory includes various sample
scripts at installation.
$HOME/bin Shell scripts to launch:
PowerShell Tcl (PowerShell_Tcl.sh),
PowerShell Wish (PowerShell_Wish.sh)
PSA Interactive PL (PSA_Interactive.sh).
PSA Software Installer and Removal Scripts.

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

3.2.7. Tcl/Tk Requirements & Resources

PowerSync Analyzer softwaweas 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&#4 Microsoft

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

While there are no requirements as to where the user installs Tcl/Tk, it is recommended that the install be done in the
c:\Program Files\Tcl directory on Microsoft 3bit Windows,c:\Program Files (x86)Tcl on Microsoft64-bit

Windows, and idustr/local/ on Linux systems. Users should be 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. leally, older versions of Tcl should be removed if possible.

PowerShellPSAs o f t war e i ncl ud e gclshroaal, ttlshit rpsapi.cluwisioretd and i | e s :
wishrc_psapi.tcl These files are utilized by PowerShell during initialization and shreutdin in the directories
where they are initially installed. Sectidh8 and9.4 of this manual provide further inforrtian regarding PowerShell
API integration into native TCL shells as well as the use of these files to enable remote access to PowerShell.

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

help softwarethat comes with Tcl/Tk is very robust and easy to work with. Also, there are several books available
including APractical Programming in Tecl and Tko by Brent
with correspondenceonTalnd Tk programming owing to Tcl d&ds popul arity
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3.3. Network Latency, Host Software, and Host Firewall Considerations

Certain aspects of the PowerSync Analyzer and itsttesgd software (PowerShell PSA, PSA Interactivig)ae a

low latency network connectionanduninterrupted run -time executionin a host computer Applications such as

the PSE Conformance Test Suite, the P8er Management Analyz8uite, and LLDP Protocol Trace Analysis can

be impacted in subtle buettimental ways given very long (and typically very intermittent) network connection
latencies or process preemptidelays. Network connection latency between the application host and the PSA should
be minimized and shoultever exceed 3 msecwith a target range d@f to 5 msec desirable The same applies to
process preemption delayd his will best enable the full flexibility and features of the PowerSync Analyzer across all
testing applications.

Statistical assessment of network conimectatencyand runtime execution integritys readily available using the
psa_latency_testtility. (Seesection5.7 for further information on th@sa_latency_testutility.) Typical causes of

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

wireless links, use of VLAN connections, and host software (or malwareyebles exclusive use of computer

resources Host computers running PSA software shawdderbe configu ed t o run mul tiple Avirtu:
they concurrently run resource consuming file and web server processes alongside of PSA automated test software.

The PSA uses a Telnet protocol so any host firewall or router path between the host compghésP &Adnust enable
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.ofifyeeommand line
interface to the PS/A000 is PowerShell PSA.

3.4. Special PSA-3248, PSA-3048 Configuration Requirements

Importantt Begi nning with the PSA 5.2.05 software release, thi
making up a PS&x48 RackPack areandled no differently than two independB&A3000 instruments.

The multichassis (RackPack) PS3x48 (either PSA3248 or PSA3048)adds several unique configuration
requirements that must be met in order for the instrument to operate properlgamuder of PSAsoftware.

1. There must be two or méx48avaitableaasndsopesabng omaslemersupnenp a P SA
order for interaction with one chassis to be successful.

4. EachofthetwoormorePS%4 8 chassi s0 mus tPSEesthladescfar a total testpott 2 d u al
capacity of 24 ports per chassis.

5. Power Sync Analyzer soft war 8x48&condiguratiom iThiSoadmé y fAdi scover
operation occurs after initial installation of PowerSync Analyzer host software andtsafghe user being
prompted by PowerShell TCL for the IP addresses of-B8A8 chassi sb.

If the different c h a3k48 arssepamtedtoddferentusets onndifférent netwoeks, &t8mipts to
link to each individual chassis as argtalone element on the subnet will be rejected. This may occur on regular basis

or an intermittent basis depending upon the conditions preceding chassis separation. This behavior is quite intentional
since the PS/8x48 is designed to function as a segistrument entity.

For new PSA3x48 installations, the user is advised to execute the following initialization procedure:
1. Install PSA Software (Versiob.0or newer)
Utilize the Serial Console interface to establish IP addresses for eacBxR8&Ahasis
ConnectallPSBx48 chassis6 to the host subnet and power the
OpenPowerShell PSA TCLfrom the host
. Execute fipsa <l pAddBe8schasei e of the PSA
10. Execute fApsa <I| pA®dd8ochassswhen promptedc ond PSA

© N

This will complete thenitialization of the PSA3x048.
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3.5. PSA-3000 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#lo 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
(?_?_tglggwligttion) gi‘;é# to Orientation MDI End Point
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
2_pai Port 1 and Port 2 operate Powered Pair ALT-A or ALT-B
-Pair Power ) -
independently Polarity MDI or MDI-X
4-Pair Power: Connect to Port 1 (Port 2 ALT-A Polarity (Port 2) MDI or MDI-X
PSA-3202 disabled) or ALT-B Polarity (Port 1) MDI or MDI-X
Connect to Port 2 (Port 1 Detection Signature Type Single (Port 1) or
disabled) Dual (Port 1 and Port 2)
) ALT-A Polarity (Port 2) MDI or MDI-X
gg:gi’g;"e" gggggﬁ;" Port 2 (Port 1 ALT-B Polarity (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
RJ-45 Shield

Maximum Input Voltage

+60 VDC

3.5.3. Detection and AC MPS Specifications
Description \ Conditions Parameter Specification
Range 9 KWto 39 KW
) Vport = 2.5VDC - 12VDC, -
Detection Resolution 1 KW
Resistance Port Connected, A Sotf )
Transition Current Load = 0 ccuracy vs Setting . +1.75% + 300W
DV / Dl at 4.5 Volt Spacing
. Vport = 2.5VDC - 12VDC, Range 0.14,5, 7, 11nF
Detection Port Connected +159
Capacitance -0 ) Accuracy +15%
Transition Current Load = 0
Detection Signature Vport 12V + 2%

Cut-Off Threshold

Port Connected

AC MPS Signature

Vport = 12VDC - 60VDC,
Port Connected

AC Impedance

24KW || (0.1nF + 330W)

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 PSA-3202: 0to 950 mA
PSA-3102: 0to 750 mA
Per Powered (or classifying) | _Resolution 0.25 mA
Load Current Pair Accuracy + (0.5% setting + 0.25mA)
Slew Rates > 4mA / nsec
Activation Voltage 15V, Rising Vport
De-Activation Voltage 14V, Falling Vport
Range 0 to 400 mA
Resolution 0.25 mA
) Accuracy + (1.0% setting + 0.5mA)
Tran_sition (Mark Load Current Active, Slew Rates > 4mA | msec
Region) Current Per Powered Pair — .
Activation Voltage 14V, Falling Vport
De-Activation Voltage PSA-3202: 4.5V, Falling Vport
PSA-3102: 6V, 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
Multl-I_E_ven_t Multi-Event Activation psa_connect or mclass
Classification ) . =
Multi-Event Activated Multi-Event Deactivation psa_disconnect or mclass
PSA-3202 Only Multi-Event Timeout 100 msec @ > 15V
Event Start Glitch Debounce | 150nsec
Mark and Idle Transition 500nsec
Glitch Debounce
Event Reset Condition 4.5V for > 500nsec
Sequential Load Steps 2
Transient Sequence Repeats | 0to 4
Load Step 1 Range 0 to 1800 mA
Load Step 2 Range PSA-3202: 0to 950 mA
PSA-3102: 0to 750 mA
Resolution (07 950 mA) 0.25 mA
Resolution (> 950 mA) 0.50 mA
Accuracy (07 25 mA) + (2% setting + 0.5mA)
Accuracy (> 25 mA) + (1% setting + 1mA)
Slew Rate < 10mA / nsec
Configurable Load Vport > 15VDC zt; ep 1‘ Dur at i o 200 nsectolsec
Transient p 1 Duration > 950 mA 200 nsec to 80 msec
Step 2 Duration
Load Step 1 200 nsec to 1 sec (or persist)
Load Step 1 > 950 mA 1 sec
Step Resolution 100 ps
Trigger Modes :| Immediate, Edge, Event
> 950 mA Immediate
Active Load Resistance 37 W
Foldback Suppression Min. 30 vDC
Port Voltage (@ 400mA)
Foldback Suppression Step 1 + Step 2 Duration
Duration
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3.5.5. DC Metering Specifications

Description | Conditions Parameter Specification
Voltage Range 0 - 60V
Aperture or Trace Length 256 Samples( 1 0ms, 20 ms,
Extended Trace Length® 1024 Samples (200ms, 2s, 4s, 8s, 20s)
Sample Rates 39.1 nsec - 39.1 msec (1,2,5 steps)
Average, -
Resolution 16 mV
Max-Peak, - - -
Voltage Meter Min-Peak Displayed Resolution Avg & Peak: 2 decimal places
' O-scope Traces: 25 mV
Scope Trace I -
Accuracy > 30VDC: + (1.5% reading + 16mV)
< 30VDC: + (2.0% reading + 16 mV)
Measurement Triggers Immediate, Edge, Event,
Power-Up (traces only)
Current Range 071 2000 mA
Aperture or Trace Length 256 Samples (10ms,
A Extended Trace Length® 1024 Samples (200ms, 2s, 4s, 8s, 20s)
verage,
Max-Pgeak Sample Rates 39.1 nsec - 39.1 msec (1,2,5 steps)
Current Meter . ' Resolution (07 1023 mA) 0.25mA
Min-Peak, i -
Scope Trace Reso utlozn (10241 2000 mA) 0.5mA :
Accuracy + (0.5% reading + 0.5mA)
Triggers Immediate, Edge, Event,
Power-Up (traces only)

1. Does not include Voltage drop due to cable | osses and 0.45q mas
2. Does not include MPS current present in Port Switch Connected state that adds approximately (Vport-12 V) / 24k q .
3. Scope Traces only - require PSA controller firmware 3.10 or newer and test port firmware 3.14 or newer.

3.5.6. AC Metering Specifications

Description ' Conditions Parameter Specification
Accuracy, 25Hz i 325Hz -15%, +11%
Low Band, VDC= 40-57V
owsan Accuracy, 50Hz i 300Hz -7.5%, +11%
A , 2.5KHz i 250KH -15%, +7%
High Band, VDC= 40-57V ceuracy Z! z o T
AC Peak-Peak Accuracy, 20KHz i 250KHz -6%, +7%
Meter Full Band, VDC= 40-57V Accuracy, 50Hz i 250KHz -7.5%, +8.5%
Resolution imV
All Bands, VDC= 40-57V Range 2Vp-p
Input Impedance 0.05nF"

1. Input impedance models the lowest possible PD input capacitance i measurements are therefore affected by the
effective source impedance of the PSE, including any frequency specific variations in that source impedance.

3.5.7. Triggering Specifications

Description \ Conditions Parameter Specification
Range 0.25V - 59.5Vv
Resolution 0.125 mV
Accuracy (relative to DC +0.0625 mV

All Modes Meter readings)

Trigl to Meter or Transient ~ 50 nsecs
Latency

Edge & Event Event Trigger Latency < 500 nsecs

Triggers Pre-Trigger Qualification 1.5 msec

Time (Voltage below Rising
threshold or above Falling

) ) ) threshold)
Trigger Noise Immunity Normal Mode Edge Noise 125 mV
Rejection
Noisy Mode Edge Noise 500 mV
Rejection
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3.5.8. Time Interval Metering Specifications
Description | Conditions Parameter Specification
Time Range 47 26200 s
Time Resolution 1 nsec
Microsecond scale Time Accuracy * 2 msecs
Min. Resolvable Time ~ 4 nsecs
Interval
Time Range 2-6550 msec
Time Resolution 0.1 msec
Millisecond scale Time Accuracy + 1 msec
Min. Resolvable Time 2 msec
Interval
Time Interval Meter Time Range 0.17 16.1 sec
Time Resolution 0.1 sec
Second Scale Time Accuracy + 50 msec
Min. Resolvable Time 0.1 sec
Interval
Start Trigger Edge or Event
Stop Trigger Edge
Triggering & Noise Immunity No_rma_l Mode Edge Noise 125 mV
Rejection
Noisy Mode Edge Noise 500 mV
Rejection
3.5.9. 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
PD POE Power Status e PO\;\Ie\:;llid 802.3 Detection Signature Connected (No
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
OFF: Test port configured for 2-Pair powering
COM Communications ON: Indicates active communications with test port
3.5.10. Front Panel PSA-3102 LED Indicators
LED Label | Parameter Description
ON: Valid 802.3 Detection Signature Connected
DET Detection Signature & Normally Off BLINKING: LLDP connected but NOT LINKED
LLDP Link Status Normally On BLINKING: LLDP connected and LINKED
OFF: Detection Signature & LLDP link removed
ON: PSE powered with Vport > 36 VDC
PWR PSE Power On OFF: PSE not powered - Vport < 36 VDC
. ON: Edge Trigger 1 in the ARMED State
ARM Trigger ARM OFF: Edge Trigger 1 NOT in the ARMED State
AUX Communications ON: Indicates active communications to test port
3.5.11. Programming and Control

Description Specification

Interface

Ethernet 10/100BaseT (Telnet Port 23 protocols)
NOTE: The Console interface is for IP Address config only.

Host Requirements

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

Host Software Environment

Sifos PowerShell PSA or PSA-Interactive

Recommended Network/Run-Time Latency:

<5 msec (See Section 3.3)
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3.5.12. Physical and Environmental

Description | Specification

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

0°C to 40°C

( @00 Watt combined loading per PSA-3202 or PSA-3102 blade
or PSA-3402 compact PSA, and < 75W combined loading per
PSA-3002 Compact PSA)

Storage Temperature -20°C to 85°C
Operating Humidity 5% to 95% RH, Non-Condensing.

Ambient Operating Temperature

3.5.13. Certifications

Description North America Europe & International
Safety CSA Listed (CSA22.2 EN61010-1 (Test & Measurement Equipment)
No. 61010)
FCC Part 15, Class A EN55011 (Class A Radiated Emissions)
Emissions EN61326-1 (Immunity)

VCCI, AS/NZS 3548, ICES-001

Low Voltage Directive (2014/35/EU)

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

CE Marking Directive (93/68/EEC)

European Commission

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

PowerSync Interactiveis 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 number of diheary functions that

’n te = are useful to PowerShell PSA scripts.

When PSA Interactive is opened, the user will be prompted to select a PSA
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 T
sharing multiple PowerSync Analyzers can connect to an instrume : »
without interference to other instruments thaghm be 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 addrésgentories 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}gggguﬁ I™ DemoMode
Note: If the Chassis Selection dialéajls to find a connected and (162116 g ‘
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 initially opensvo windows
appear:

1 TheTab Menu WindowgeeFigure 4.6) Per 1
i The SlotPortSelectionPanel §eeFigure 4.2

Slot.Port Selection

6 7 8

2 3 4 L 9 10 11 12 Pairset
1| e ||| |cljefe e ||| [ |B
cle oo sl

T T “ & e O A
§1 | 51 | 51 | 51 | 51 |51 | 51 |51 |51 51 |5 |51

The SlotPortSelectionpanel is utilized in conjunction BT

with many of the tab rdg‘i)alog menus to selectla test port e | Pohkden] Tz _soearss |
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 WiB0BERSE3000 test blades.

Figure 4.2 PSA Interactive Slot-Port Panel

The SlotPortSelectionpanel indicates the instrument type P& 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. Clmsebutton is sed 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 configuration, the slot affs 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

Pair State Key: underneath the Port 2 radio button in each test slot.
. This value tracks the true configuration of its

Mod?. Connected Port Hardware PairState corresponding test slot as test port configurations are
2-Pair 1&2 PSx-3202 2Pr performed and as PSE testing utilities are executed.
2-Pair 1&2 PSx-3102  2Pr

; R ThePair State informs of the hardware vintage (PSx
4Pr S!ngle 1 PSx-3202 S1 3202versus P$38102), and the pair configuration<2
4Pr Single 2 PSx-3202  S2 Pair, 4Pair Single Signature, orRair Dual Signature)
4Pr Dual 1 PSx-3202 D1 according tdrigure 4.3 PSx3202 test slots support
dPrDual 2 PSx 302 Dz e on cither et port Lor 2. RS test
4PrDual 2 PSx-3102 D2 '

slots only support4#air Dual Signature configurations
Figure 4.3 Slot-Port Pair States on test port 2.
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PSA Interactive software supports mixed ;
configurations of PS8202and PSx3102hardware Slot.Port Selection
(seeFigure 4.4). Also supported areSA-3000 and Parl 1 6 |7 |8

2 3 4 5 9
. 1 (‘ . . « “ “ “ (‘ . o o B
PSL-3000 test instruments. W lalele e o

2p 2p 2p | 2p 2p 2p 2p 2p 2p | 2p 2p 2p

Important!  Combinations oPSA-3x02 (PowerSync _
Analyzer) andPSL-3x02 (PowerSync Programmable e | P i _seltpst |

Load) blades in the same PSA00 are not

Figure 4.4 Hybrid Configuration PSA Instrument

recommended.
= % While PSx3102test blades do support eP4ir Dual
Slot,Port Selection Signature connection on test port 2, theyrarecapable of
Port Paie . : . A
A2 pp p p p pe EEel working with most 4Pair802.3btP SE O s . -32020nl y PSx
sleleleclecleleleleclele el [ hardware (withblue Pair State not&ns) will support

testingofdPair 802. 3bt PSEG6s.

Close PSA Address| 1521681.20 Select PSA
The SlotPort Panel provides an indication when a

Figure 4.5 Selecting Disconnected 4-Pair Port DISCONNECTED 4pair port is selected. IRigure 4.5
test port 1,1 (slot 1, port 1) is configured tpdir Single
Signature when test port 1,2 (slgtport 2) is selected. The radio button annotates this by turtingeveral of the
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 whereupothe 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 testig and analysis functions available in PSA Interactive software depend on or benefit from knowing
some basic facts about the PSE to be evaluated. With the introduction of the IEEE 802.3bt standard, PSE ports now
appear in many ff | aichahose portsaanecevatudied is veey dapendehtyn these fde&E or
Attributes. This is why thdPSEtab menu is the

o IIIIIIIhRRRRRRRERRRRRRRms  irst menu to appear when PSA Interactive opens
PSE | PowerUp | Loads | Meters | Wavefoms | Cont. Test | LiveEmu | PMASute | LLOP (SeeFlgure 46)
PSA Interactive 5.3
PSE Attibutes PSE Type Pais PSE Pairs & Polarity Max Power Grant PSE attributes were introduced earlier in section
s [l S T o 3.2.4 The PSE tab menu offers users the
CBTpe32at | | & ATA Mol @ woix | | & uoe opportunity to manually describe PSE attributes or
_LoodPseau | | | € BTTped 4 LB EaMoiRe ; st alternatively, to automatically discover these
e | e critical attributes. PSE attributes may be saved
MPS Method | | Min 4 Paic and retained, then later recalled so ts®rs need
Cmnrse. T | faror only keep track of the PSE product (e.g. model
€ Cissst number) that is to be tested.
AResults\ PDIS01GC
Important! Two very significant PSE attributes,
the PSE Type and powered pairs, are always
i e o R e displayed inblueon the bottom right of the tab
T menu window. Several of the tab menus configure

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

4.2.1. Manually Describing the PSE Attributes

The PSE tab menu offers five categories of attribute descripion.r st , t he PSE Type is used to
are designed to the 802.3at (I EEE 802.3 clause 33) stand
clause 145) standard. TA& Type-1 PSE is an 802.3at PSE designed to furnistouiBtwatts at the PD. THeT

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 powered pairs or four powered pairs where it can furnish up to 5thed®is.at

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 if they have no other information about PSE
attributes. AuteDiscovey (see sectiod.2.2 can resolve all of the other PSE attributes.

When the PSE Type is AT (Tygkeor Type2), 4-Pair powering is prohibited so the user declares if the PSE is

powering using thé&LT A or ALT B pairse (see sectio2.4). 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 for4-Pair powering on both pairsets.
WhenBT Type-4 is selected, the4-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 Settingsbutton 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 of changes relative to present test port configuration and will anadhatatith a red\pply Settings button
label. Once the settings are applied to the selected test port, the button will return to black lettering.

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

Another important PSE attribute for Tyge Type3,and Typed PSEds is the method by which
than Typel power, that is, more than 13 watts to a PD. This is establishedhtasthBower 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®6s must have some method for allowing higher
are madethe NONE 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 PSEO&6s may al | aRDthmaghiPDhaassifieation buttheb | e powe
use LLDP later to refine the PD power allocation to 0.1 watt granularity. This type of PSE w&HYbeLDP .

TheMPS Method describes how a PSE recognizes that a PD has been disconi2Ct®4PS indicates thathe 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 specificatese(sectio.13. When the PE Type isBT 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 receiffai4 power from the PSEClass

Ilmeans all PDob6s -pars €lass ¥megnotmaeGlassdv D64 wi | |-paopovey. recei ve 2
Virtuallyall4-Pai r power i thgrbe€lask fosClassiStrithe purposes of providingpair power.

The final PSEspecific attribute that can be provided is _
aReporting Directory that might be unique to the B

PSE product that is to be teste@he standard or PSE |PoweiUp |loods |Melms | Waveloms | ConiTet |LivoEmu |PMASue |Li0P
default reporting directory for all test reports is PSA Interactive 5.3

described in sectiors2.5and3.2.6 Users can then | Travwes g mtim fe | pserasiry Moo G
extend this so that reports are automatically routed 1| | snvscon ) T i pmzz | @ 4o e v

H H H H g @ BT Type3 2014 € ALTA € MDI & MDIX @ LLOP
specific directory pathofr s peci fic Pg [oreret] foe o e e .
™ Autoclass Capable

4.2.2. Auto-Discovery of PSE Attributes i | Cheass

oS Reporting Ditectory & DCMPS @ Class1

PSA Interactive can automatically determiP®E € ac € oass
Pairs and Polarity, Max Power Grant method, and O ot
where applicabldylPS Method. It can also

automatically determine if a BT PSETigpe-3 or

AResults\ PDB01GC

Type-4. PR (FT 9 )
E PSE Auto-Discover for BT PSE
To begin this process the user must first select the = To st dacovy AT PSE, Rckan i slot  FoE Typo= AT
Type as eltheAT or BT, then press thAUtO Auto-Discover may take over 30 seconds to complete.
Discoverbutton to open the Auto Discover Dialog : i
menu seeFigUre 4n Status: Searching for PSE Attributes
_ 3
Important!  Auto-Discovercannot determine that @ | osr auobiccover for 87 PsE
PSE is 802.3at or 802.3bt corigpit. A user must e e Tope-T | PSE Attributes

provide this one input.

Auto-Discover may take over 30 seconds to complete.

Discovered

The Auto Discover Dialog shows the selected PSE EEELPE LR Tred 8 MDA E KDL U e 0
Type to beAT orBT. Assuming is the correct e o
selection, thé&tart button will initiate the process.

The port evaluated will be the port presently selecte(Figure 4.7 PSE Attributes Auto-Discovery
in the SlotPort Panel.
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Theautedi scovery process takes betweenl5 seconds and 60 sec:
generally require more time. When completed, the 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 pairsqiés) ¢2 4pair), and the

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

The MPS Method will be updated and in certain cases, so will ki@ Power Grant method. If the PSE Type
specified waBT Type-4 and the PSE is discovered to limit power at 51 watts, then the PSE Type wib&lectd to
BT Type-3. Conversely, iBT Type-3is selected buhie PSE is actuallgT Type-4, that too will cause a rgelection.
TheMin 4-Pair Classwill also be discovered and updated if the discovered PSE povpestiss4

Pressing th&®eturn button closes the Auto Discover Dialog anehrgivates the tab menuivdow.

-
Fle View Test Help 4.2.3. Saving and Loading PSE Attributes
o bl leieiei lonee e PSE Attributes, once entered and/or discovered,
PSE Asbutes | | PSE Typ Puis PSE Pois & Polaty Max Power Grant can be stored for retrieval at any later time. The
prr| [T [l o PSE Attributes file contains the information
C BT Tmed 24 | | CATA C w0l @ oI | | € uoe described in sectioB.2.4
Load PSE Attr @ BT Typed 4 c & MDI © MDIX © PHYSLLDP
™ Autoclass Capable .
Sam st At T o The Save PSE Attrbutton éeeFigure 4.8) opens
T - e a file navigation dialog offering ability to specify
e Frows |l coe the location and name of the PSE Attributes file.
s o The directory location should generally not be
altered and will defaulio the location described
in sections3.2.5and3.2.6 The file name should
PR il o dlliaabe be unique to the PSE such as the PSE model
5  sam number

w Sdou » PEARD0 » Confy »

»1 TheLoad PSE Attr button geeFigure 4.8) will
‘| then allow a user to navigatedad select the PSE
Attribute file pertaining to the PSE to be tested.

Important!  When the PSE Attribute file is
loaded, the PSE tab menu is updated to the PSE
attributes and all of the slots and ports in the

i : presently connected instrument are autdcady
e TFES - | updated to the pair configuration and polarity
settings appropriate to that PSE.

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 thall be emulated, then to
connect that PD to the presently selected test port. There are generally four key characteristics involved in emulating

any PD:
[————— =t
File View Test Help
1. PD Type ot | : ‘ - ; 1
2. PD C|ass|f|ca’[|0n PSE P ILt'.i.s«:ls Meters ::;a:v:::\;i;::\f.;eﬂ Live Emul ‘PMASM ILLDP
3' POWGI’ Load (after pOWGlp) PD Type PD Class [ Powered Load @ PSE Power-Up Waveform
4. LLDP Usage and Power Request © Typel/2/3 € Class5 & watts o5 & Mo Trace € 1Sec Tra
& Type-3/4Single & Class 6 C mA © Vokage (o K
43.1. Selecting the PD Type and Class ° oo i st O r’:f““:“'l c e
Thetabmenu supports four PD Type3ype-1/2/3 I fuodass € o AdustLosd ¥ Event Count
woul d apply to all PDods -
powered and operated from @air PSE, that is, T T T e | vaa | :j:::n - S—
froma Typel, a Type2, or a Type3 2-pair PSE.A = i FOWERED
Type-1/2/3 PSE would therefore need todre of LLDP Request I~ LLDP Reqd Y omia it s
Class Q Class 1 Class 2 Class 3 or Class 4because Max Drop | Unbal B
the maximum power a PD can draw from-pair batpeacs | —
PSE is 25.5 wattssée sectio2.7). Figure 4.10
shows thé”D Classoptions presented whérype- PeRa | PwAs L PSE: Type.4. 4Psi
1/2/3is the selected PD type.
g v5.304

Type-3/4 Singlerefers to802.3btP D6 s t hat ~« ~~ = .
4-pair powering, that is, they draw more than 25.5 Figure 4.9 The Power-Up Tab Menu: Class 6 PD Emulation
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=) Watts, and they present a single signataee (sectio2.3) to

fe tem T M ‘ ‘ the PSE during detection. As seeifrigure 4.9, there are
g Peepillees (Mol |Vesew |Gett Ukt |Meettes (WO four possible PD classification€lass 5 Class 6 Class 7
T T [T andClass 8 These were described earlier in secfidh
st il Hoglm || (o . .
i G - ) Type-3/4 Dualrefers to802.3btP D6 s t ha-parrequire 4
o o - I PorPase I Ever Cu powering because they need to power each pairset
| e individually much as if they act
et (ol :mm — While the 802.3bt standard supports many possibl
e combinations of Dual Signature classifications per pairset, the
e e | o G ACCETIED PoweeUp t ab menu offers five possib
the classification on both pairsets, Altand AltB, are
cyma I P Wil P Tpe22ee identical 6eeFigure 4.11). The available PD classifications
5 o areClass1D (PD Class 1 on both pairset€lass 2D(PD

Class 2 on both pairset§)lass D (PD Class 3 on both
Figure 4.10 2-Pair Power-Up of Class 4 PSE pairsets)Class4D (PD Class 4 on both pairsets), abidss

5D (PD Class 5 on both pairsets). These are all further
explained in sectio2.8. PD emulations involving dissimilar classifications per pairset can be accomplished in
PowerShell PSA using thmwer_bt command gee sectio.11).

The final PD Type i€lass 4 Dual(seeFigure

4.12). This represents a p&92.3bt(or e ‘ ; , : ‘ :
ﬁ p ro p rHDehﬂtaequr@'ﬁalr powering PSE PowerUp | Loads | Meters | Wavefoms | Conf. Test | LiveEmu. | PMASute | LLDP |
because it draws more than 25.5 watts. The PD FSh Ineractive 5.5
emulation consists of a dual signature PD but unlik Pf::;m ol 2.::::/”‘“
802.3btP D6 s , the Class 4 D € Typeddsinge © Csss2d | | € ma TEM e
class signature between the second and third even :;”:’i';::*‘ ! e 2o r‘:m'“ (e
classification as almust8 ... o pr S S
do. Instead, it presents only a Class 4 signature
regardless of how many classification events are Sotpe Ol POwats 51 | WPslos Maxurba | T ot
present. Hence, as seenfilgure 4.12 the only PD | | vesr ||| oot | vl
Class choice i€lass 4 | LLOP Request I LLOPRextd el
.’777 ('4 -t Max Request \‘P/:':(, M ";J [rmitmn e
File View Test Help
PSE PowsrUp |Losd: | Meters Waveloms | Conf. Test | LiveEmd | PMASule | LLOP
e — TN T~ R i =gy
e i =i g
el R S
Flhtodars CCod || adeitowt | re Figure 4.11 Power-Up of 802.3bt Dual (Class 4) Signature PD

SoTwe Dud POWalls 51 | | MPSLosds Max Unbal | | AkowB0seconds

Min Hold i Connect PO Disconnect PD
Sttt Power Status: POWERED
LLDP Request ™

Max Oop | _urt 6 |

s Wats

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

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

PSE: (in Main menu) | Test Port Hardware Available PD Types Expected PSE Powering |
Type-1 2-Pair or Any PSA-3000, PSL-3000, | Type-1/2/3 2-Pairs only
Type_z 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
PSA-3002 test port #1
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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, thb menwindowindicatorsPWR A andPWR B will turn on (greer) depending on

the pairsets @vered, AltA and Alt-B respectivelyseeFigures 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 pwering status could also indicatge2a i r power i 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 Classificatio provided by the PSEFigures 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, thetab menuwindow indicatorPWR 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 ClasslDP powerup with a Type2 PSE that uses PoE LLDP to grant power levels above 13
watts to the PD. In this example, tA8E is Type2, 2-Pair and thé>D is described as@ass 4PD that will request a
refined power draw of up to 22.6 watts. THeDP Reqb d F —=

check button is used to control the PD emulation so that the ™ Y« ™ "

PD will not draw more than Typk power (13 watts) until the | = =% s e
LLDP negotiation is completed. The requested power leve
then entered with granularity of 0.1 watts.

| Wavefoms | Conf. Test | LiveEmu | MPot Test | LLDP
PSA Interactive 5.0
PD Type
@ Type1/723 © Class0
c 4 © Class1

PD Class Po

d @ PSE

€ Class2

TheMax Requestbutton will automatically enter the
maximum power request allowed given the pre§énClass
selection. For example,@lass 4is selected, thMax
Requestbutton would insert a power request of 25.5 watts.

c t0ual | € Class3
I Auw @ Class 4

SigType:  2Par

LLDP Reque:

Adwtond |

PO Wats: 255
¥ LLOP Reqd
Max Request | [ 226 Watts

MPS Loads  Max Unbal
Min Hod | Ut
Status

Max Drop :

™ Allow 60 second:

| ' Comnect PD '4

[Power Status: POWERED
Class Grant: ACCEPTED

Disconnect PD

When emul ating 802. 3a2P3P0o0s0, ¢
the 802.3at PoE protocol will be utilizelvhen emulating
802.3btsingl®rduals i gnat ur e PDgas t he
powering, the 802.3bt extended PoE LLDP protocol will
automatically be deployed. The emulated PD will form an
initial power request based on the assigned PD class at-ppgwand will then, depending on PSE capabdlitie
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.

PWRA PWR B:
£v5 ¥500

Figure 4.13 LLDP Power-Up of Emulated Class 4 PD

4.3.4.

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

Power-Up Tab General Features and Conditional Restrictions

Feature Instrument Type SelectedPD 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 Type-3/4 Dual
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.

Power-Up Waveformsare voltage and current ——
traces optionally produced upon connecting an o B
emulated PD. They are available only when using ss) |= A

PSA-32020r PSA-3402hardware and when N

capturingpowerups from ay Type-3 4-Pair or °

Type-4 4-Pair PSE. (Note! This does not mean all 3

powerups from these PSE types arpdir power *

ups. Note also that certain n8@2.3bt 4pair N

capabl e PSEOType-d4Rairdrr e a s

Type-44ParPSE6s by PSA I nt »

Waveforms alwgs start exactly at the PD ' e
connection and terminate after 1 second, 2 secont—"__| | Do

or 4 seconds according to the selected waveform Figure 4.14 Voltage Waveform from Class 6 Power-Up

duration ofl Sec. Trace2 Sec Tra®, or4 Sec.

Trace respectively.One second traces are normal resolution (256 samples) while two and four second traces provide
high resolution (1024 samples).

Voltage waveforms (se€igure 4.14 always

E include two separatedces, an AHA voltage trace
sy e and an AltB voltage trace Current waveforms
oy may be presented either as combingzh# current
2: [ | (seeFigure 4.15 or as two separate traces of
. . pairset current on AlA and Alt-B (seeFigure
mno | 4.16). Thislatteroption is efécted by the
il j selection of théer Pairsetcheck button that
- - activates when th€urrent trace is selected.
2000|

Per Pairsetis automatically selected for dual

signature Type-3/4 DualandClass 4 Dua) PD

Types as a default setting?er Pairsetcurrent
o - = may ke selected or dselected for any of the

Figure 4.15 4-Pair Current Waveform from Class 6 Power-Up supported®D Type emulations prior to connecting

the PD.

Waveform traces may be exported to a Microsoft Excel _— _ I

spreadsheet view simply by pressing the EXCEL button " s 4t Pome-Ups Camet —

each waveform traceFigure 4.16depicts the $air -

current waveform oFigure 4.15exported to Excel. From e

the Excel spreadsheet, all of tiraé¢ and voltage or current .

sample values are available for more detailed analysis. 5

active Trace A PRINT exc::‘g" | DONE
T Tl
1200 Another feature supported wilfype-3/4 SingleandType-3/4
o0 Dual PD emulations is the option to report the classification
event counts and assigned class provided by the PSE during
800 powerup (seeFigure 4.11). As explained in sectich8, event
o counts communicate an initial power grant by the PSE to a-Type
£ 3 or Typed PD. An 802.3bt PD then derivebd assigned
G400 [L classificationbased upon the PDO6s requested
200 {= count observed. Selecting tBegent Count check button will
; o enable this feature.
0 500 1000 1500 2000 2500 3000 3500 4000

Figure 4.17 Figure 4.15 Exported to Excel
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Autoclassis another feature available givégpe-3/4 SinglePD emulated poweups Eee sectin2.8). Within the
802. 3bt st ansihglesgnaturP ®B&8s maydopti onally support an autocl a
occur during the poweup process:

1. PD alters class signature from ~40mA to A24during the final ~15 msec of class event #1 (LCE)
2. PD draws i 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 powarps performedh the PoweiUp 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 powgr emulation will acceleratée application of target power losgké sectiod.3.5

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

Important!  To performAutoclassemulated poweups and meet the timing requirements, waveforms collection must
be deactivated by selectifNp Trace. This is because the collection of a waveform trace always delays application of
target PD power draw.

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

One other conditional feature is the opttorextend the wait time for agair capable 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 secondsheck button will cause the

PD signatures, including muléivent classification signature, to remain active over a period of up to 60 seconds before
thepowerup i s abandoned. This will all ovlyidhibitedt®cydeds t hat ma
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 by the emulated PD
after powetup is completed. This is configured in th®owered Load @ PSEnenu frame. The value programmed is
always the power load presented to the PSE interface so, from the peespkttte PSE, may include power consumed
by the combination of the emulated PD and the cableexctions.

The load may be expressed in power by seledagfs or in current by selectingA. The default load power (or
current) is adjusted wheéPD Classselections are made and is always a valid power load just below the minimum
power load the PStould 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 fohé emulatedD 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 waveforms that are collected,
instrument type (BA vs PSL), and other factors such as staggeqgairfpowerups. TheAutoclassoption forType-
3/4 Singleemulated poweups can accelerate this timeeé sectiod.3.4).

After the PSE is applying powehe steadystate load can be modified at any time usingAtjist Load button.

It should also be noted that whEeSA-3x02instruments perform emulated PD powsgas, they will typically produce

brief startup transient (oinrush) loads appropriate tine selected PD Class. These will appear in any collected

current waveforms. In no case are the inrush transients of sufficient time duration or magnitude that a PSE should fail
to provide operating power.

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 of tReVR A: andPWR B: indicators will be
active greer). This condition will persist until either tigisconnect PDbutton is pressed or a load condition ¢ags
the PSE to remove power is introduced.

The DC MPS method of detecting PD disconnects was reviewed in sed®nTwo boundary condition DC MPS

loads can be apipd each with the press of a button. The first isMiive Hold load condition ¢eeFigure 4.18. This

is the minmum load current, either2air current given -pair powering or 4air current given 4air powering, that

the PD must draw to assure th@EPmaintains power. The actual current value depends upon PD Type and powered

pairsets. IrFigure 4.18 aClass6P D emul ati on utilizes 14mA as the mini mum
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The expectation given this load is that the PSE h;zm ':.,.,u ook \Waam | Voo | Gtk | iwem | akSens! | 10
maintains power as depicted by the power A It 53 PSE Load Adjusts
indicatorsPWR A andPWR B. s Coms || Cum o | e e | |f 10 14MA

& Typed/4Sige @ Classb @ mA —— N~ Vohage e
The second boundary condition is #ex. Drop Cimipl o JJMM H e
load currentgeeFigure 4.19. This is the N N
maximum PD load current that the PSE is e “y e sy
required to interpret | e ruweme e atureo
current meaning that the PSE must remove pow |~ o] e o
on the assumption that the PD is disconnected. | ~ ’ PSE Maintains
Figure 4.19 aClass 6PD emulation applies —— Power
4mA load wirrent that the PSE interprets as a 5
disconnected PD. The power indicatB/R A i
andPWR B show the removal of PSE power  Figure 4.18 Maximum Hold Current Load
from the emulated PD.

e Yo Tea tep — Both of these boundary conoc
=l B el aDom e e PSE Load Adjusts apply to steady state loadingly. DC MPS
POTe  PDCiw || Pomeedlosd @PSE | | Pomertlp Wovelorn to 3.5mA also allows for intermittent valid signature
Sla S| [ e o loading. This type of testing will be
fimasomilc ot Rl bl addressed under th#aveforms tab menu.
o o | ™ EventCourt
SoTee Sre FOWA: 51 || MPSLows M trbu | [ Ao The topic of pakto-pair current unbalance

=== was addressed earliersection2.12  When

Sl Type-3/4 Single(PD Class 5 Class 6 Class
b | T wan || = PSE Removes 7, or Class § are emulated, thax Unbal

Power pushbutton loads become available. The

sl bl Unbal. A button &eeFigure 4.20 alters the

g paot 4-pair current load to a total load just below

. - the 802.3btcon (or Pclasg limit given the
Figure 4.19 Minimum Drop Current Load presenPD Classemulation, then splits the
load between the Al pairset and the AIB pairset so that the maximum possible fi@ipar unbalance current
appears on the Al pairset. In Figure 4.20 a -

PD Class 5 emulated powep was done, then | i e o ——————————=

pressing thé&Jnbal. A button caused the-gair PsE oo [lown Mo | Wioms |Cont Tet | oEmi | Pasie |uo
load to adjust to@BmA and the pairset load on |

PD Type PD Class Powered Load @ PSE Power-Up Wavelorm

Alt-A to adjust to 560mA. Given @lass 5 Cimtan € oms || Cwa o || € NoTues “
. . . € Tywe/4Singe C Class 6 © wA —— € Vokage e
PD emulation, the PSE is required to tolerate € TipedADu © Con? ki o e
1 H H € Class4Dusd € Class® ™ Pet Parset o
this amount of pairset load unbalance without | - 0" = S— i 4-Pair Current
removing power. woTee e oV m r.m..r.,, Set to 706mA,
v tod | kst || comeatro Discornect D |
; T Alt-A to 560mA
The actual load current on the Mtpairset can LLDP Requent I~ LUDPRedd B
be inspected using tiMeters tab menu. S— | ST PSE Maintains
The Alt-B pairset can also be subjected to the _ - Power
ape . PwRA Il Pwh B: [l LAN: PSE: Typed, 4Pst
exact same condition using tbiabal. B button. g
In Figure 4.22 an emulated Class 6 PD draws e
4-pair current 0B48mA and the AKB pa!rset Figure 4.20 Alt A Maximum Unbalance
draws 692mA when thdnbal. B button is
pressed. i e it S
PSE PowerUp | Loads |Meters | Waveloms | Cond. Test | LiveEmud | PMASute | LLDP
Again, the PSE should totgte both the $air PEA Inarecéi 5.3
. . PD Type PD Class Powered Load @ PSE Power-Up Wavelomm
load because it is beloRclassand the current Crmmn Coms || O | et °
© Type3/dSinge & Class 6 & ma © Vokage @ 25ec. Trace
unbalance. The AIB current here can be  TretDw © Cen? -, P P —
inspected using thidleters tab menu. oo e — fre foe
SigType:  Singe PDWaltx 5 MPS Loads  Max Unbal ™ Alow 60 seconds
Min Hold | _UrbalA | | ConnectPD Disconnect PO
o e ety
e
e - PSE Maintains
Power

PwR A [l Pure: [ e PSE Limet 4P

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 elementalgestresources:

1 Detection Signature Configuration and Actuation  |[E . —
9  Static Current Load Configuration

PSE PowerUp  Loads | Meters Wavefoms | Corf. Test | LiveEmul | MPotTest | LLDP
i1  Transient Current Load configuration PSA Intcractive 5.0
PD Signature Static Load Mark Load Load Transient (2-Pair)

) 3 ) Rdet 24 Kohm Cdet 0 oF -l Step 1 mé Step 2 ma
While thePower Uptab menu provideiexible, general Za oo e e Y —m
purpose abilities to emulatdOR s , Loadsttab menu A e - SlepTnSec  Stwp2nSec

rovides means tmanipulatesignat d loads that 5 © Tou ol 92 ol 02
p . pulatesignatures and loads that arq = . o e
not manageable in tower Uptab menu. SR || N LB 2

@ 2Ps  C 4PaiDud ) © lnmodicls
. o cow S
The Loads tab menu offersRead Sgttlngsbutton that £ et | B Dbemsct SOt —
will update all of the tab menu settings from the presently . .
selected port ithe SlotPort Panel. o Setinge e e
. . PWR A PWRB LAN: PSE: Type-2, 2Pai

Important!  When working with test slots that are B
configured into a 4$air configuratior(e.g.S1, S2, D1, &5 s

D2), the selection of a DISCONNECTEDpAiIr port in i
the SlotPort Panel will disable theoads tab menu. This Figure 4.23 The Loads Tab Menu

is becausehie Loadstab menu works with elemental resources that must always be addressed to the CONNECTED 4
pair port of the test slot. Thavadstab menu will reenable when a CONNECTEDghir port is selected or when the
DISCONNECTED 4pair port is reconfiguredto be a CONNECTED+air port. Operations in tteSEtab menu, the
Power Uptab menu, and thé&/aveformstab menu can alter CONNECTEDBp4ir port within a test slot.

4.4.1. Configuring PD Detection Signatures
The emulated PD detection signature consists oétboenponents:

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 pressingtidigure and Connectbutton. When the signature type is altered,
the pair state for the present test slot will be updated on thé&toPanelgeeFigure 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.

Thesignaturetype is only relevanivhen testingl-pair poweringle.g. 802.3btP SE & s b-pad @euall 802.2at)

P S E éan only observe one pset,Alt-A or Alt-B, of a PD. Put another wayall PD signature types a 2pair
powering PSHook like 2-Pair. When workingwith2 ai r P S E 6 s 2-Pay signatureacbnffiggratiorhsbould
be used so that both test ports of the test slot arableafor PSE connections and analysis.

The signature type is constrained when the selectegafots a PSx3102 test blade. ThePair Single signature type
is not available to thBSx3102and thed-Pair Dual signature type may only be selected whige test port iPort 2
of thePSx3102blade.

The detection signature resistance is selected frofRdkelist box (seeFigure 4.23 where the preseselectionis
shown above the scrolled list box. This resistance ranges friaft®@RIKWin 1IKWsteps.Most PSEO&s are | ook
for detection signatures in the band of ~¥8t6 ~29KWin order to apply power.

The detection signature capacitance is selected fro@dbelist box (seeFigure 4.23 where the presestlectionis
shown above the list Bo This capacitance can bef@ 5nF, Tf, or 11nf . Generally, most PSEG6s w
capacitance kger than the @F value unless they power legacy capee signatures in older,p®@02 . 3 PDO&6 s .

The detection resistance and capacitanagssiges,once selected, are applied when @mnfigure & 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.

TheAll Ports check button enables the application of a selected detection signatur&@gpe;det) to all test ports
or test slots in the presently gwetted instrument whebonfigure & Connectis pressed. This option is inhibited when
all slots are not in a uniform pair staseéFigure 4.3) configuration to begin with.
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4.4.2. Configuring and Applying Static Current Load

Another elemental resource that is configured by the  [&
Loadstab menu is the static current load. Btatic e e T e -
Load (seeFigure 4.24 is the current that the PSE will P [Poweitp fook Mo |Wohme [CofTed |LheEmd |MPottes [0
experience when the PSE output voltage exceeds 15VD, PTSE—— | P——

Hdel’l.;-‘ Kohm Cdet 0 of ’—BDU mh mm Step 1 md, ) Step 2mA
The Static Load can be configured to a single pairset, as| |z = 3 s | ST g e
always is when the signature typ&ifair, or to both m 1 == 2 é'j""iﬁ j“jﬂ'"ﬁ;
pairsets combined when iraPair Single or 4-Pair Dual 2 o sooviona | [ff 1 o
signature type configuration. e e e e rare ||
The Static Load current is configured or altered by @l [IDkesred]| c :« Intiste
pressing te Apply Load button. When the signature typg  r s [ AtPws
is 2-Pair, as it generally should be when evaluafiyge Read Seting: | Remove Poner|
1, 2—PairandTypeZ, 2PairP SEO s y t he | 04 rRall  PwRe [ LaN PSE: Type-3, 4Pai
2-pair current meaning it is always tfetal current. g

5 o

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

When the signature typedsPair Singleor 4-Pair Dual, as it generally should be when evaluafiiype 3, 4Pairand
Type4, 4PairP S E 6 sTptal tadioebuttorcauses the combined-péir current to be configured or altered while the
Alt-A and AltB radiobuttons cause the respectindividual pairset currents to be configured or altered.

This staticload current can range from OmA to a maximum current governed Isigtisuretype, the type of test
blade and theStatic Load targetas 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 typayith the Total setting the4-pair 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 classifying) ojust onepairset, AltA or Alt-B, it will experience exactly half of this load current.

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

sequences, that is, on the trailing edge of class everdséction®.7and2.8) . Thi s current mi mics wh
in order to recognize the end of a class pulsean be configured between 0 and 10mA and is configurbdtio

pairsets, AHA andAlt-B. Like theStatic Load, it is applied when th&pply 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 | Ports check button before pressiAgply Load.

4.4.3. Powering an Emulated PD from the Loads Tab Menu

There are some important considerations when usingahes 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 valid detection will apply and maintain power

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

Type3,and Typed PSEb6s that deem the signature to be aTheeali d PD
Static Load configures the current that the PSE will experience during classification. ManylTape all Type2,

Type3,and Typed P SEO®6sSs must measure a class signature between O0On

Assuming theStatic Load is configured to a vali 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
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Typeland Type2 PSEO6s and ab aéame Typel mAR SfEdder tolagspresthe PSE maintains power.
(PSEb6s using the AC MPS method do not require this.)

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 tha total current between pairsets Mltand AltB. 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 shqulo beeset to a valid class signattor Class 1,
2, 3, or 4and Apply Load should be pressed BEFORE presSimgnect & Configure. Associated class currents
woul d be 10mA, 18mA, 28mA, or 40mA respectively. This w

When workingwith4P a i r P StB posverup,dheSiadc Load should generally be set to produce a 40mA class

signature ON EACH PAIRSET. This means it should be configured to 80wtal] as shown ifFigure 4.24thus

emulating a Type, Class 4 PD to the-gair (802.3bt) PSE. The 40np¥r pairset load current will assure that T\ge

andType4d PSEO6s see a valid class signature and maintain pow

Finally, if the sole intent of using theadstab menu is to adjust static loads or initiate load transients to already
powered PSE portg, will be advantageous to use tRewer Uptab menu to produce the emulated PD pewgrthen
switch over to thé.oadstab menu once the emulated PD is powered.

4.4.4. Configuring and Launching Load Transients

Load transients are temporary transitions in laauent that are described by two distinct current loads in sequence,
each load of programmable time duratised sectio3.1.3. TheLoadstab menu fers the capability to describe and
then initiate a load transient.

Load transients are only meaningful when the PSE port is powering an emulated PD. This is because the load transient
is utilizing the same active load hardware as the Static Loadettpaites 15VDC to activate.

TheLoad Transient menu in the Loads talsée g
Figure 4.29 indicates in the frame header the  |[fie view Test telp
present mode of the load transient, eithérair =
or 4-Pair current. This is dictated by the
Slgnature type used dunng pOV\m The ranges PD Signature Static Load Mark Load Load Transient (4-Pair)
of load transient current are generally doubled fq = ae 2 kom0 0 v g 4 o | S Sepzm

\
|PowerUp  Losds Meters | Waveloms | Conf Test |LiveEmul |MPoiTest |LDP |

PSA Interactive 5.0 1

4-Pair mode relative t@-Pair mode. R o~ 20 S0l 1400 (g [0

%? - 31 L 1| StepTmSec  Step2mSec
. . . 02- 02

The menu includes four numeric entries: 2 @ Toa roptong || N ° il =0

. C Pusige [l © A ™ Hald Step2
) A r Trigger
1. Step 1Load CurrentihA) G o e - - -
2. Step 1Transient Durationrfiseq Coigae || e s « Ede Foback3
! € Event
3. Step 2Load CurrentifiA)
4. Step 2Transient Durationriseq LlAP ™ AlPoss
Read Settings | Remove Fowel‘

for Step 1andStep 20f the load transient are
governed by a number of factors that PSA
Interactive will automatically takinto account.
Step 1mA andStep2 mA current ranges are
described in the following table.

The absolute current ranges and time durations P rwisil]l  PwRe L e
S o

Figure 4.25 Producing Class 6 llim_min Transient

Parameter | Pair Mode Test Port Type Minimum (mA) Maximum (mA)
Step 1 Current 2-Pair Any 0 1800
4-Pair Any 0 3600
Step 2 Current 2-Pair PSA-3202, PSA-3402 0 950
PSA-3102, PSA-3002 0 750
4-Pair Any 0 1900

The durationsSStep 1 mSe@ndStep 2 mSe@re dependent upon the value of 8tep 1 mAload current. These
ranges are explained in the following table.
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Pair Mode | Step1 mA Parameter Minimum (msec)  Maximum (msec)
2-Pair 0-950 Step 1 Duration 0.2 1000
Step 2 Duration 0.2 1000
951-1900 Step 1 Duration 0.2 80
Step 2 Duration 1000 1000
4-Pair 0-1900 Step 1 Duration 0.2 1000
Step 2 Duration 0.2 1000
1900-3600 Step 1 Duration 0.2 80
Step 2 Duration 1000 1000

The Step 2 mSedluration can be overnign with theHold Step 2control wrenever the minimurStep 2 mSec
duration is set t0.2msec. Selectinblold Step 2means that at the end $fep 1of the load transient, thHgtep 2
current will become the steady state static load current indefinitely. This option only exists w&apthenAload
is 950mA or less i2-Pair mode andl900mAor less ind-Pair mode.

There are three triggering options for the load transgseHigure 4.25.

1. Immediate: Transient starts whenitiate is pressed
2. Edge Transient arms whelmitiate is pressed, then fires when a particular voltage edge transition occurs
3. Event Transient arms whelmitiate is pressed, then fires when a particular ewectrs

While Immediate trigger is straight forward, thEdgeandEvent trigger modes of the load transient are intertwined
with settings in théleters tab menwand will be addressed sections4.5.3and4.5.4below.  The basic concept of
EdgeandEvent triggering is to allow captures of voltage or current tracesciént with the load transients.

In Figure 4.25 the load transient is utilized to generatdlem_min_2p impulse load from an emulated Class 6 PD.
Ilim_min_2p for Class 6 is 720mA (per pairset) aflém_min for Class 6 is 10msec. So @4ir load of(2 x

720mA=) 1440 mA is programmed &iep 1 mAwith aStep 1 mSeduration of 10 msec. THg&tep 2 mAcurrent

used here is not particularly important so long as it is within the allowable power band for the Class 6 B2p Phe
mSecduration is als@f no consequence in this test case. In this example, 600mA and 25 msec are programmed.

One final setting unddroad Transientsis theSuppress Foldbackcheck button. This feature is designed to help
sustain higher PSE output voltages when the PSE enters a current limiting stat&SthpihgnSegcthe duration of the

first load transient step. The primary goal of foldback suppression is to asswéBitlimiting current td00mA on

a pairset experienc&)VDC or higher during that time perio@Generally, Suppress Foldback should be selected when:

1. The user knows the Step 1 mA load transient may put the PSE output into a current limiting (fotuimesk)
2. TheStep 1 mAload is > 950 mA ir2-Pair mode
3. TheStep 1 mAload is > 1900 mA irl-Pair mode

As with theStatic Load menu, thd_oad Transients menu offers the option to program and initiate load transients on
all test ports in the presently connected PSA instrument usirijItRerts option. Also, as with the PD Signature and
Static Load All Ports check buttons, this feature is only enablehwall of the test slots are identically configured to
the same pair statedeFigure 4.3).
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45. The Meters Tab Menu
TheMeters tab menu(seeFigure 4.26), like | ™ ™" :“‘ - - - :
the Loadstab menu, provides access to test| &  |Powrn |l Mot | Waveloms | ot Teot | LueEmd | MPonTest |L0P |
port elementalesources used in PSA Interactive 5.0
measurements and triggerin@pecifically, Meter Format Trigger Taiget Edge Trigger MEASURE
these include:  Voltage  Average & Measure @ Port & Rising Level (V] & Nomal
@ Cunent O MinPeak © Edge © AlA © Faling| 3900 © Noisy I Pollti Dane
1 DC Meters © Power & MaxPeak C Event C AE Configure Amm -
. - Af_‘pk‘ii I T erminate
2' AC Meter . . Aperture Timeout Event Trigger Status:
3. Edge Trigger Configuration 2sec 2 & 10sec & OnPD Comnect siot, vort 1,1
4. Event Trigger Configuration @ Nomal - fgo0msec J € 100sec || OnPD Disconnect 1008.25 =a
 HighR " OnApply Load
Like theLoads tab menu, thieters tab = o how |
menu includes Read Settingsdutton that ‘
will update all settings from the presently _Corbgee o | _Read Satings_|
selected sleport for the presently selected PRA  PwRE: LAN; PSE: Type3, 4Pai
meter and for the edge trigger. g
Important!  When working with test slots 3
that are configured into adair Figure 4.26 The Meters Tab Menu

configuration (e.gS1, S2 D1, D2), the

selection of a DISCONNECTED-gair port in the SlePort Panel will disable thleterstab menu. This is because
theMeterstab menu works with elemental resources that must always be addressed to the CONNE@irgioi of
the test slot. Thkleterstab menu will reenable when a CONNECTEDphir port is selected or when the
DISCONNECTED 4pair port is reconfigured to be a CONNECTEDphir port. Operations in tHeSEtab menu, the
Power Uptab menu, and thé/aveformstab menu can alter CONNHED 4-pair port within a test slot.

45.1. Meter Selection and Configuration
Referring toFigure 4.26 there are four meter types that can be selected:

1. DC Voltage

2. DC Current

3. DC Power

4, AC PeakPeak

Depending of the meter selection, there are a variety of nmtégerations available. The following table
summarizes the various abilities for each meter type.

Meter | Formats Trigger Modes Timeouts Apertures
Voltage and Average Immediate (Measure) 10msec to 10sec in
Current Minimum Peak Edge 10 sec 2-5-10 steps
Maximum Peak Event 100 sec
Trace (Waveform) Immediate (Measure) Normal Resolution:
Edge 10 sec 10msec to 10sec in
Event 100 sec 2-5-10 steps

High Resolution:

200msec, 2 sec, 4
sec, 8 sec, 20 sec

Power Average Immediate (Measure) 10msec to 10sec in
2-5-10 steps
AC Pk-Pk Average Immediate (Measure) | Ripple (low freq.) 2 sec, 5 sec

Noise (high freq.)

Average, peak, and trace meters all evaluate samples over a specified time pspedwe. The DC meterfsee
also sectior8.1.5), for example, typically evaluate 256 samples and then produeesiage or aPeak (minimum or
maximum) or a waveformrace using those samples. Stated another wayAfiesture determines the averaging
period forAverage measurements and the peak sampling perioBdak measurementslit also determines the time
length of a waveforrnirace.

In Figure 4.26 a maximum peakurrent measurement is performed over a period of 2 seconds. The value shown is the
highest of 256 evenly spaced samples collected during the 2 second aperture.
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and classification.

[C—, = TheTrace meter offers severéligh Resapertures tha
: collect 1024 samples over the speciffgaerture .
PSE | PowerUp | Loads Meters ‘Waveloms | Conf. Test | LiveEmul | MPort Test | LLOP .
e These are available for apertures of 200msec, 2
seconds, 4 seconds, 8 seconds, and 20 secbiigls.
o ime ool g [hmgeaibdng Resapertures are especially useful for evaluating PSE
( “unent in Pe: ( ng ¢ oy Poll ti Done . . . . .
Crom Cumpes Ot W s [l | oo | activity over the durations encompassing Pedébn
~ ACpkpk © Tiace e _Temnse |

In Figure 4.27, a high resolutiooltage Trace
measurement is configured and performed and, because
the test port is configured as @dir port, traces for

both AltA and AltB pairsets are presented. The
standard waveform gplay window offers the option to
load the trace into an Excel trace template where all of
the sample data is available.

The DC meters will automatically determine if the
measurements performed arpdr or 4pair based on
the pair stateseFigure 4.3) configuration of the
presently selected skpiort. When a test portisin a4
pair mode, the measuremdrarget can be selected as
Port (4-pair measurementip\lt-A, or Alt-B (pairset

e o om | e e e e measurement). Selectirdt-A or Alt-B will then
return a 2pair meastement from a 4air configured
Figure 4.27 Voltage Trace Measurement port.

TheAC Pk-Pk meter(see also sectioB.1.6§al ways produces an fAaverageo value tho
difference between a minimum voltage peak and a maximum voltage peak over the specified aperture of 2 seconds or 5
seconds. This meter can be configured to evaRiggle or Noise Ripple consists peako-peak voltages measured

in a lowpass filtered frequency band of roughBHz to325Hz.  Noiseconsists of peako-peak voltages measured in

a highpass filtered frequency bamanging from abou20KHz to 250KHz. The AC RRk meer includes an input

capacitance of 0.08- to mimic the lowest possible

capacitance that a PD would introduce when connected? e
aPSE. PSE WIWUp Loads Meters | Waveloms \l Cort. Test |LiveEmi |MPotTest |LIDP |
In Figure 4.28, anACpk-pk Ripple measurement is PEEE— | F— .
performed over an aperture of 2 seconds. Generally, | | ©vame ©ewe @ desse | @ Pot | @ fsrg Lew) @ Namal
ACpk-pk measurements are only meaningful when a Nenbibunbtutll Bind B Forg[ B00 € Noiy | I=|FalilDene
PSE is providing power. oy Cas || cogue | am |

Aperture Timeout s T
The ACpk-pk meter will automatically determine if the | ™ ‘?ﬂ e e [l G Crroce
measurements performed arpdr or 4pair based on € Nai £ O rark Lot
the pair stateseFigure 4.3) configuration of the <l TiggerHw
presently selected slpbrt. In a 4pair mode, the
Target settingAlt-A or Alt-B can be used to return a 2 | _ AecdSetig: |
pair measurement on the selected pairset. sl PRe we PSE; Typed,4Psi
The meter type frame also include€anfigure Meter g 500

button. This can be used to apply all of the presently
selected settings to the presently selected meter type
(Voltage, Current, Power, or ACpk-pk) without performing any measurements. After a meter is configured, pressing
theRead Settingsbutton shold read back that same meter configuration.

Figure 4.28 AC Peak-Peak Measurement

45.2. Immediate Triggered Measurements

All of the meter types support immediate triggered measurements. When the triggdvi@asdeecis selected, then
the meter measurement commences wheMBASURE button is pressd. At this point, all menu controls will
disable until the result is produced and posted irStaausdisplay.

Important!  The MEASURE button will perform the operation of configuring the presently selected meter type to the
presently selected settjs meaning there is no need to presstbefigure Meter button when settings are altered prior
to a measurement being performed.

Figures4.26 4.27, and4.28all demonstrate immediate triggered measurements.
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45.3. Edge Triggers and Edge Triggered Measurements

The concept of edge triggering was introduced earlier in se8tioRA Edge

Edge Trigger triggering specifically refers to acting on voltage edge transitions of a specified

" Rising Level (V) & Normal polarity Rising or Falling) andat a specified voltage.
@ Faling| 13500 ¢ Noisy The DC Voltage and Current meters can be edge triggseedsectios.1.5

5 to produce average, peak, and trace measurementsEdgkeTrigger frame
Configure | Amn l (seeFigure 4.29 offers radio buttonsotselect the edge polaritRjsing or
Falling. The voltage level desired is typed into tevel(V) entry box. This
Figure 4.29 Trigger Configuration voltage can range from 0.75V to 57V.

TheNormal andNoisy controls govern the amouot

hysteresis utilized in the edge triggering procddsrmal is [ 7 T it o e it st |0
useful for most edges such as class pulses and pmser e ] [

Pot @ Rarg LevelV} @ Noml
A Falig [ 1350 € Ny [ PolliDone

Noisyincreases the hystsisto 0.75V so that false triggers
on noisy edges are rejected. This is typically useful for
triggering on detection pulses where noisy edges are
common.

a8 Corbgae | p |

The Configure button is used to apply the trigger settings to
the presently selected slpbrt. If the test port is in a-pair
configuration and th&arget is Port, both pairsets AIA

and AltB will be set up with the same edge trigger settings. !
If the Target is Alt-A or Alt-B, then only that pairset will be
configured to the selected settings.

TheArm control allows the trigger configuration to be
ARMED for the specified edge condition. One example of
where this would be useful is to arnh@ad Transient that
is configured folEdgetriggering 6ee sectiod.4.4).

Figure 4.30 Edge Triggered Voltage Trace on Alt-A
In Figure 4.3Q anEdgetriggered voltage trace is captured.

In this example, the intent was to trigger on the leading edge of classification using a trigger threshold of 13.5V Rising.
The PSE is @ype-3, 4PairPSE and the slgiort is configuedto a 4pair pair state. Th€arget is set to observe
classification on thélt-A pairset only.

To perform the measurement, the meter typkage, formatTrace, and trigger mod&dgeare selected along with a

SRR 200msea@perture. The timeout is set100secto allow time to effect the emulated PD
LevelV} & Nomal connection from théoadstab menu.

[7z00d ¢ Moiy | I PoliiDone
|| e When theMEASURE button is pressed, the meter moves im&RMED state §éee

- Figure 4.31). At this point, the measurement will initiaiden the first 13.5V rising edge
Siov, parcass 1,5 AREED occurs on the AMA pairset. The.oadstab menu can then be used to apply a class

signature, for example 40mA on each pairsee(sectiod.4.3, thenConnect &
Configure a validdetection signature. This will cause the PSE to detect, classify, and
apply power. The PSE in this example is known to classify on tha péirset.

To complete the measurement, MEASURE button is pressed again in the Meters tab.
Figure 4.31 Meter ARM  So long as thexpected voltage edge occurred, the meter will enter the READY state and

the trace ofigure 4.30will be displayed. For longer aperture measurements, the
MEASURE button may return a MEASURING state until the aperture time interval isletedpmt which pint the
measured result is produced.

45.4. Event Triggers and Event Triggered Measurements

Event triggers were introduced earlier in secttf.2 The DCVoltage andCurrent meters have the ability to trigger
on four event types:

Button PressTrigger Now)

Connection of an Emulated PD1t PD Connec)
Disconnection of an Emulated PDrf PD Disconnec}
Static Load (Current) Chang®ii Apply Load)

PR
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When theVoltage or Current meter is configured for trigger modvent, pressing th&1E ASURE button will cause
the measurement to ARM until the specified event occurs or until the meter timssege(tios.1.5.

Working with PSA Interactive, events are instigated by the user. The followirggdebtribes events and the means to
effect those events.

Event Type | User Action(s) | v
Trigger Immediately | Press Trigger Now button fle e tem v ‘ ‘ : \ :
On PD Connect Loads tab: s T
Configure & Connect button o Fomal  Triooer Tagel || Edae Trioger =1
On PD Disconnect Loads tab: :Z:a: ::::; :::m :::.: ;Lﬁym;—‘;nnn :::T ™ FoliDone
Disconnect button Crom Cumrek GEm fcae i omon | | an | [JECC
Loads tab: | e
Remove Power button jo:m:::m o
On Apply Load Loads tab: ‘ U:
Apply Load button —— S
Figure 4.32depicts an event triggered current trace thag e e i
is coincident with an event triggered load transient. In|™ * ™ —_—
this example, the load transient is designed to present] ™ ™= ' e e s b e g
Class 61lim_min_2p transient of 720mA on each [P E——
pairset, or 1440mA combined. The duratiénhe B g e e e
transient isTlim_min for Class 6, or 10msec. e I oo = e A
| 2 " i::: il e I T |
This whole process is completed in 7 stapshown in el LI B | | G rS'W‘:
Figure 4.32 S = a
I~ AnPons ™ ArPatts
1. ConfigureCurrent meter asTrace, Event A = 2
triggered with aperturd00msec r - —
2. PressMEASURE button mﬂ = Hlim_min for Class 6 PD
3. OpenLoadstab and onfigureloadtransientStep 1 = (1440mA for 10msec)
mA for 1440,Step 1 mSedor 10, Step 2 mAfor - ‘
600 (arbitrary) Step 2 mSedor 25 (also arbitrary) = | ﬂ
4. SelectEvent trigger for load transient = I
5. Presdnitiate to arm the load transient for the event =
trigger w':nn‘ T =T L a— Mf; | T T L m:.:n

6. OpenMeterstab and pres$rigger Now

7 PressMEASURE Figure 4.32 llim_min Measured Using Event Trigger

4.5.5. Terminating and Polling for Triggered Measurements

EdgeandEvent triggeredVoltage andCurrent measurements must always resolve to a READY state or a TIMEOUT
state éee sectio.1.5. Depending otthe selection of timeouflQ secor 100 sey, timeout may take well over 100
seconds to occur. However, triggered measurements can be immediately aborted and terminated by pressing the
Terminate button while the measurement is in the ARMED state. Tireninate button will only be active when a
triggered Voltage or Current measurement is ARMED or MEASURING.

In each of the above examples, the final result of a triggered meter measurement was obtained by pressing the
MEASURE button first to initiate the masurement, then later to obtain the restifte MEASURE button serves the
purpose of queigg a meter to return a status. That status may be ARMED (waiting for trigger), MEASURING
(trigger received but aperture not completed), TIMEOUT (no trigger ior 10 seconds), and READY (measurement
completed).

When arEdgeor Event triggered meter measurement is selectedPtiktil Done check button will activate.
Selecting thdoll til Done check button causes PSA Interactive to query the meter staiodipalty without pressing
the MEASURE button. When the measurement resolves to the READY (or TIMEOUT) state, the result is
automatically presented.
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4.6. The Waveforms Tab Menu
TheWaveformstab menu offers extensive stimultesponse analysis of PSE behasithrough the combination of:

I Flexible PD Emulations
9 One-Click Waveform Generation

PD Emulations are performed by selectinrg@ TypeandPD Classin a manner that is identical to the Power Up tab
menu. All of the options and behaviors of the PD Type/PD Class frame are overlapped RatvénéJptab so that
selections performed in either tdtpwer Up or Waveforms, are retained when moving toetlother tab menu.

The rules and behaviors for working with the [fie view Tex Help’

PD TypeandPD Classselection framésee = ‘ e e e e Ve
Figure 4.35) aredescribed int.3.1above. . el
PSA Interactive 5,0

The one differene between th#vaveforms el S Mereloms Mo
tab menu and thBower Uptab menu is that - :”':;/’f': e 2:‘: Datactice. Foma Evers Tasgmt
LLDP emulations performed in the AE i ey
Waveformstab menu are always done SOTRRTE oo Wl ¢ e o
seeking the maximum power grant, much likg  r wopreqs € wa ¢ Cosinsize [l PSE Responss
pressing thélax Requestbutton would do in o @ Com Check ||| C Clssiicsion € Ovedood
thePower Uptab menu. This ibecause the € Powelp2sec € Short Crcut
subset of onelick waveforms that require C Powsilpdsec " MinLoadMPS
powekrups to clasbased power grants are Tesminate 7 lmth £ ecomecy
seekingPSE responses when the power gran Poduce fibimmat = e o
is maximizedor the PD classification. ol

PWR A PWR B: LAN: PSE: Type-d, 4-Par
TheWaveformstab provides th&/aveforms
selectionframe where the onrelick % e
waveforms of interest are selected and then

produced using thBroduce Waveform Figure 4.35 Waveforms Tab Menu
button. Waveforms are separated into two
basic categories:

1. Detection Voltage waveforms
2. Voltage& CurrentStimulusRespons&Vaveforms

e Crd Detacton Vg Pt .2

The wavefornMode is either2-Pair for testing2P a i r  P4SPRIiD s
fortestingdPair PSEOSs. This mode i s " ntly con
PSE attributesRSE Pairsconfiguration in thd>SEtab menu). 3 ‘ ‘ |

Important! Beginning with PSA 5.1 software, cain 4Pair . ‘
waveforms will be combined on a single graph depicting both pairsets et . ! |
when PSA software is running on Tcl/Tk 8.6. With Tcl/Tk 8.4, those | & — g ML —
waveforms will appear as 2 separate grafese Figures 4.37 and 4.38 L= o
below for examples of combined wavef@raphs Figure 4.36 Open Circuit Signaling

Waveforms that are in process may be terminated immediately at any time ushegntieate button.

4.6.1. Detection Voltage Waveforms
The detection waveforms are always voltage traces. During PD detection, a PSE necessarily uses high impedance

sources to limit currentsthatnéghD6s coul d ot her wi se be damaged by. Hence
approximately 0 mA.

The following table explains the availability and purpose of each detection waveform.

Detection V Purpose Emulated See Mode(s)
Waveform Signature Figure
Open Circuit Evaluate signal i-RBDoal eExpPEg ~3MW 4.36 2-Pair or
High Signature Evaluate PSE signaling to invalid high signature 39KW, OnF 4.37 4-Pair
Resolve Voltage vs Current sourcing, backoff timing
Low Signature Evaluate PSE signaling to invalid low signature 11KW, OnF
Resolve Voltage vs Current sourcing
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Detection V Purpose
Waveform

Emulated See Mode(s)
Signature Figure

Cap Signature Evaluate PSE signaling to invalid large capacitive 39KW, 11nF 4.38
signature
Estimate current limiting during detection

Conn. Check Evaluate PSE method for sorting Single Signature 25KW, OnF 4.39 4-Pair
from Dual Signature PD6s

Generally, the detection waveform collection process is
designed to automatically size trace apertures to capture
waveform edges and typically several waveform edges for
Open Circuit, High Signature (seeFigure 4.37), Low
Signature, andConn. Check(seeFigure 4.39) waveforms.
The Capacitive sighature waveforniseeFigure 4.38), seeks
to capture at least one rising edge.

Capacite Signature (1106) Vohsge Singie Sngature

o | v |

= @ 3 C T )
msa

The only
Detection V

Vol High Signature (37Kohm) Voltage Single Signature

| o

waveform
that would

apply power is
theConn.
Check
waveform(see

Figure 4.38 Capacitive Signature Signaling

Figure 4.39).
However, this

waveform is specially pogirocessed teetainjust those
detection level signals, that is between 2.8 and 10 volts, that
appear simiianeously between the Alt and Alt-B pairsets.

4.6.2.

Voltage & Current Stimulus-Response Waveforms
All of the remaining onelick waveforms can be produced\Asltage or Current traces. Depending upon the nature

cause a PSE tof

Figure 4.37 High Signature Signaling i 4-Pair PSE

PRINT | EXCEL |

EY 0 E) ) o0 100 10 1800

200

DONE

Figure 4.39 4-Pair Connection Check Waveform

of the stimulus, there are cases where only one of these two trace types provides practical information.

More specificallythe availabld&=ormat options are

Mode Formats Traces Produced

2-Pair Voltage 1 trace
Current 1 trace
4-Pair Voltage 1 or 2 traces
2-Pair Currents 2 traces
4-Pair Current 1 trace
4.6.3. Classification Waveform

The Classification waveform(seeFigure 4 40) is designed to
evaluate the classification signaling tlaturs prior to a power
up. Both voltage and current views of classification can be

meaningful. The waveform automatically filters out all voltages

currents not related to the PD classification process.

In a 4Pair mode, there are some special abersitions. Given a
Type-3/4 Single Class 5i Class 8emulation, the waveform must
deal with the fact that the pairset classifying the emulated PD ig
completdy unpredictable and so it attempts to replicate what the
PD experiences on the far side of thetifying bridge $ee section

2.3). To do this, the following processing is perforntedorm a

4-Pair Current :

Format Type-3/4 Single Processing

Voltage One Trace that is maximum of Alt-A and Alt-B
voltage on a sample-by-sample basis

Current One trace that is the sum of Alt-A and Alt-B
voltage on a sample-by-sample basis
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Certain waveforms involve the application of a specific
load scenario such as an overload or a disconnect (zero)
fi e v e nBventiTarget e
In 2-Pair mode, the onlfEvent Targets Port.
mode, the Event Targeae bePort for 4-Pair stimulus or
Alt-A andAlt-B for a pairset specific stimulus.

In4-Pair

oone

Figure 4.40 Class 6 Classification Current
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Given dual signatur€lass3/4 Dualor Class 4 Dualemulations, the only current optionddRair Currents because

with dual signature PDb6s, each pairset is an independent
separately per pairset given these emulations.

46.4.  Power-Up Waveform [ —
The Power-Up Waveform is very similar to what is produced .. ..
when a trace is specified in the Povidy tab menu. The
underlying mechanisms to produce thpadr powerups are
identical.

Powes Up | Losde Metws  Waveloms | Conf Test | LveEmd | MPot Test | LLDP.
PSA Interactive 5.1

Waveloms

PO Type

PD Class Mode: 4 Pou

One difference between tiRower-Up tab and the
Waveformstab menu is tha®ower-Up waveforms are
available forType-1/2/3 (2-pair) PD emulations in the
Waveformstab.

PowerUp waveforms come with two different apertures:

1. Power-Up 2sec Captures 2 seconds from PD
connection ol

2. PowerUp 4sec Captures 4 seconds from PD ]
connection i

While Power-Up 2seawill capture everything including the o s e e . R I
powerup formost2p ai r PpSaEiors ,PS¥IE6 S may ooy —
than 2 seconds to apply power. In general, many power Figure 4.41 Emulated Class 4D Power-Up Voltage

managed PSE6s that rely on system firmware to authorize
powerups may take longer thame or two seconds to apply power to a PD.
In Figure 441, aType-3/4 Dual signature PD witlClass 4on each pairset is emulated while connectedTgpe-4,
4-PairPSE. The two second aperture is sufficient to capture both pgsewith this 802.30PSE.
4.6.5. Inrush Waveform
Thelnrushwaveform is utilized to evaluate PSE rerqguobedse to in
to furnish a minimum current between 400mA and 800mA, depending upon PD class, to supportig{sstart
section2.9). This load current is expected to be tolerated for a minimum of 50 msec so long as the PSE output voltage
remains above 30V.

PSE6s are also expected to | imit the

startup. Depending upon PD class, the current should not exceed
either 450mA or 900mA and the current limiting interval should not
exceed 75 msec.

Thelnrush wavebrm produces sufficient inrush overload current to
force the PSE into a current limiting state. [R-@airmode, a 500mA
current is drawn and the PSE should limit between 400mA and
450mA. In a&4-Pairmode, a 1000mA current is drawn and the PSE
should Imit as follows.

- Linrush and PD Class Max 4-Pair Current =~ Max 2-Pair Current
:'[ Tinrush 0-4 450mA 450mA
5-8 900mA 600mA
T o 1D7 5D 450mA

Figure 4.42 Inrush Current Waveform

meaningful.

Generally, the Inrush waveform should be configuredarent
rather thanvoltage since current tolerance and current limiting are two of the important properties of interash
timing can be evaluated with either format4hairmode withType-3/4 Singleemulation, botk-Pair Current and
2-Pair Currents will be of interest. With dual signature PD emulations, only ®¥®air Currents format will be

Figure 4.42is an emulate€lass 6 4-Pair Current waveform. In this waveform thedair PSE allows over 800mA
and limits current just below 850mA for a time duratarabout 54msec.
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4.6.6. Peak Transient Waveform

Once a PSE is powering a Pbe 802.3at and 802.3bt standards
describe a minimum overload transient load that a PSE is expect
to tolerate for a minimum time durati. This overload is referred to
aslyw_min in 802.3at andl y_min_2p in 802.3bi(see sectiom).

Ium _min may be thought of as the lowest possible current level e
where a PSHuvill restrict, or limit current outpub complywith the
standardWhen powering airs, both pairsets Al and Alt-B are
expected to support this level of load transient under all condition

ThePeak Transientwaveform produces thg,, _min (or
Ium _min_2p) load transient and captures the PSE response to this
transient. Figure 4.43is an emulateclass 6instance of théPeak
Transient waveform using th@-Pair Currents format so that

Ium _min_2pis evaluated.

When powering inl-Pairmode, theéPeak Transientis one of
severawaveforms that may be applied uniformly to both pairsets or
alternatively, targeted to a specific pairggt-A or Alt-B. The

[ ==

File View Test Help

PSE PowerUp | Loads Metes  Waveloms | Cond Test | LiveEmd | MPorTest | LLOP
PSA Interactive 5.0
PD Type PD Class Wavefoms Mode: 4P
€ Iwo1els € S Detection V Fomat Event Target
(@ Typed/dSingle © Class§  OpenCucu C Vokaoo U

C 2PuCuents (" AMA

C Typed/ADudl C Class7 € High Signatre
€ CassdDudl  C Class8

I LLDP Reqd

Low Signature
" Cap Signature
€ Conn Check

StatusfWavelom Completed

Figure 4.44 Overload Current Waveform

In a4-Pairmode, theDverload waveform may be viewed
either ast-Pair Current or 2-Pair Currents (Alt-A and
Alt-B separately). Generally, when emulatifygpe-3/4
SingleP D 6 s 4-Patr Guerent is more meaningful unless
the overload is targeted to a single pairset. When .
evaluatingdual signature PD eufations,2-Pair Currents
are more meaningfulFigure 4.44demonstrates a-gair
overload shutdown while emulatingrgpe-3/4 Single

Class 6PD.

Like thePeak Transientwaveform the overload condition
may be targeted to both pairsatsa 4pair current, or to a
specific pairsetAlt-A or Alt-B, as a Zpair current using the

Event Targetradio buttons.

4.6.8. Short Circuit Waveform

Similar to inrush behavior discussed earlier in sectiéb

[ Fle View Test Hep

Waveloms | Conf, Test |LiveEmd | MPotTest | LLDP

PSE PowerUp  Loads Meters
PSA Interactive 5.0
‘Wavelorms Mode: 4-Pax
™ Vokaoe * Pot
Low Sgnature. Lo a8
© Cap Signatuse.

€ DpenCrcut
High Signature

I~ LLDPReqd

PSE Response
Conn Chack Classhication Ovedosd
" Powerp2ec  C ShonCeost

Powerlp dsec M Load MPS

i e
Produce
e

o —

lum_min_2p @nd
Tum_mi

- 1um_min_2p and
Event Target

radio buttons
define where
the transient is .
applied. e e

Tum_mi

Figure 4.43 lum_min_sp Current Waveform

4.6.7. Overload Waveform

The Overload waveform éeeFigure 4.44) seels to discover a
current threshold where the PSE removes power in a time band
between 50msec and 75msédis waveform would normally be
viewed as current rather than voltage.

Overload shutdowns were covered in sec@iorTheOverload
waveform scans over a rangevernedby the selecte®D Type
andPD Class The waveform applies load transients that are 150
msec in duration with the expectation that@ut overload

shutdown should occur before 75 ms€cut_max). When the
shutdown occurs, the current should drop to OmA when the PSE
removes voltage from the emulated PD.

File View Test Help

PSE PonerUp |Loads  |Metes  Waveloms | Cork Test |LiveEmd | MPotTest | LLOP
PSA Interactive 5.0

PD Type
© Typer/2/3 C ClassS

© Typed/4Single (* Clsss 6
=2

PD Class ‘Waveforms Mode: 4-Pais

Detection V Format Event Target
€ Open Creut  Vokage
AR T " High Signature C 2PsCurents ARA
© Class4Dud  C Class® C LowSiomukse a8
{_{UDERerd SNP € CapSignatuse PSE Response

Stotus[Wavelorm Completed S o Ok i Ceowson

€ PowerUp 2sec
€ PowerUp 4sec
€ Ireush

p

© Peak Transient
Produce
Wavelom

o i
w | lum & Tum
The Short Circuit waveformsgeFigure 4.45 is a special =

case of an overload shutdown that probes the PSHEqport o
an upper limit to output current.

v 1 W Ly 00 L) o Wy L1 Tooo

sec

PRINT oce. | ooNE

a PSE will enter a current limiting behavior when the loadFigure 4.45 Short Circuit Current Waveform
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current from a PD exceeds some threshadjd,() that is ofterPD TypeandPD Classspecific. The purpose of the
waveform is to expose that threshold and to assess the shutdown timing. As Witletload waveform, generally
the most meaningful format f@&hort Circuit is aCurrent waveform.

Section0 above reviewed PSE overload and short circuit behaviors. -Type SE6s are generally expe
current limiting phase for 50msec or longer, T\dand Type3 P S E 6 s ecfoolonged, &nchBypé P SEds f or
6msec or longer. PSE6s should not Tcuemaxi n in current | im

The Short Circuit waveform uses brief load transients whose duration is PD Class dependent, and specifically seeks
conditiors where the PSE restricts current output to a level lower than that of the applied load transient.

Fie View Test Help

In a4-Pairmode, theShort Circuit waveform may be viewed
either ast-Pair Current or 2-Pair Currents (Alt-A and Alt-B B et L e o eie e W
separately Generally, when emulatinfype-3/4 SingleP D6 s ,

4-Pair Current is more meaningful unless the overload is targete
to a single pairset. When evaluating dual signature PD emulati
2-Pair Currents are more meaningfulFigure 4.45 demonstrates a
4-pair overload shutdown while emulating gpe-3/4 Single

Class 6PD.

Waveloms Mode: 4-Psu

Like thePeak TransientandOverload waveforms the short circuit
condition may be targeted to both pairsets agpaidcurrent, or to a
specific pairsetAlt-A or Alt-B, as a 2pair current using thEvent
Target radio buttons.

4.6.9. Min Load MPS Waveform

The subject of PSE power removal upon PD disconnect was
addressed earlier in sectigrl3 TheMin Load MPS waveform
(seeFigure 4.46 creates a scenario to test #raps processing of
the PSE.

—x

TheTmps andTmpdo parameters in 802.3at and 802.3bt create a
minimum valid DC MPS signature duty cycle whereby a value of
lhoLp current appearing at this duty cycle should cause the PD to
maintain powering to the PD. This allows a connected PD to draw
a small fraction of a watt and maintain power from the PSE. oty

o

Figure 4.46 Min Load MPS Current Waveform
The values for

Tmps, Tmpdo, andl o p Vary according t&D Type. TheMin

Load MPS waveform automatically configures the scenario of a

mi ni mum possi bl e fdditbe eMiated BEBnd gnat ur e o
cycles that across 5 successhrapdo time durations so that PSE

response to th@w DC MPS duty cycle can be evaluateB.S E 6 s

should remain powered over the duration of the trace.

If viewed using &Current trace, the fivefmps duration current

pulses of magnitudig,o p_2p are visible before a steady state load
current is returned dicating the PSE has maintained power. The
Voltagetrace view should just indicate the presence of PSE output
voltage over the duration of the trace.

When in4-Pairmode, the only current trace optior2i®air

Currents. This allows viewing of the individual pairset currents
used during the waveform. When emulatinbyae-3/4 Single PD

the pairset load currents are 8mA for a combingéi load of

16mA. These values are just slightly above the absolute limit for
lhoLp_min, allowing for load tolerance error in the PSA instrument.

Tmpdo (B)

4.6.10. Disconnect Waveform

TheDisconnectwaveform éeeFigure 4.47) allows olservation of

PSE response to a PD disconnect event. Generally, since there is no
current flow upon PD disconnect, orihe Voltage format of this

Figure 4.47 PD Disconnect Voltage Waveform waveform is of use.
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PSE6s are expected to r emo Vmpdodimefraraettiatisgreaten than 809resectbot t he PD
less than 400msesde sectio2.13. Also of interesis the voltage activity following power removal where voltage
should drop to below 30V and remain there.

In a4-Pairmode, disconnects may be applied coincidentally to both pairsets (orRortfeor alternatively, to an
individual pairsetAlt-A or Alt-B. Generally, a Typ8/4 Single PSE should not remove power to either pairset if just
one i s di scon mayréaeddal sighatule PD RiB&EDmiependently and power down only the
disconnected pairset.

Figure 4.47 shows a Typ&/4 Single, Class 6 emulated PD
disconnect shutdown.

4.6.11. Error Delay Waveform

TheError Delay waveform geeFigure 4.46 captures PSE
(vol tage) activity following
condi ti ono s uoccshortaiscuit@verloady la sutho 4

cases, PSEG6s ar e-powerigguhe PCefdr atieast
750 msec.Many PSEO&6s will inhibit
longer.

TheError Delay waveform is only practical when viewed as
Voltagerather tharCurrent. This waveform captures PSE activity
for a period of 5 seconds after inducing a high overload shutdown, il A

typically anl_y shutdown ¢ee sectio®). The expectation is that A U N
the PSE should not perform a PDietzion that leads into a power -
up in less than the specified 750msec.

In a4-Pairmode, the overload condition used may be targeted at

both pairsets concurrentli?¢rt) or to an individual pairseklt-A

or Alt-B. Pairset testing is primarily usefulime& | uat i ng PSEG(@
given dual signature PD emulations.

Figure 4.48 Error Delay Voltage Waveform

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 éeeFigure 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

:f: _: in sectiord.2.3 TheEXxit option closes PSA Interactive.
View Test Hel ) il
TosdCorcy The Latt_ency Testoptlorj opens thEater_lcy — PSA Lalency Evaluator
Save Config U Evaluation menu SeeFlg'ure_4.5D that is used
Latency Test to assess LAN communicatiorenqformance
Exit between the host PC and the PSA instrument.

This capability is most important to users that
frequently run thé®SE Conformance Test

R Suite (_sge_sectioﬁs)._ Th_e intent of the Iate_ncy
4' test utility is to deermine if network connection
latencies or host PC applications that interfere
with host I/0 could possibly disrupt time
sensitive measurements in the Conformance Test
Figure 4.50 File Menu Suite.

SE Attnbutes

Select Chassis fr— Close Merw |
e

Load PSE Att |

Figure 4.51 Latency Test
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4.7.2. View Drop-Down Menu

To options are available under teew drop-down menu geeFigure 4.52).

1.
2.

Trace Colors
Wish On/Off

Select Color Scheme

& Classic Waveformstab menus.

TheTrace Colorsoption opens th&elect Color Scheme
menu 6eeFigure 4.53 that offers six options for the
standard waveform traseindows that pop up when tracesgigyre 4.52 View Menu
are collected either in tHeower-Up, Meters, or

File Test Help
Trace Colors 3
PS' wish On/0ff I | Loac
PSE Attributes PSE
@ AT
Auto Discove«l AT

Fle Edit Help

o TheWish On/Off option acts as a
toggle switch to either open or close a
PowerShell Wish consolsdeFigure

Sky

Sand

PoverShell Command Processor 5.2
PowerSync & PhyUiew Analyzers
Copyright 2085-2821
Sifos Technologies, Inc.

Enter *psa_connand® for command list
Use ‘<{command> -?' For cOMMand help sxwxsssxss

R EEARE

Mellow 4.54) that enables command and query

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

************ Connecting to PSA at 192.168.221.88 =x=xs=xsxxxxx

-
-
®
c
o

capabilty using PowerShell PSA
commandsgee sectio). This can be
a convenient tool to effect
configurations or measurements that
may not be fully supported in the PSA
Interactive menus.

Desert
Close I

Figure 4.53 Trace Colors

PSE Local Configuration
C:/Users/Public/Sifos/PSA3000/Config/T123881_bt. txt

«xxxx Use psa_pse to configure PSA Analyzer For this PSE. =sxsss

PSA-1,14>

Figure 4.54 Wish Console

File View Test

4.7.3. Help Drop-Down Menu A §

The Help dropdown menu $eeFigure 4.55 provides three options: - = EZ?E::I’E&S PM
: Version .

1. PSA Config

2. PSA Features EEE— — _

3. Version Figure 4.55 Help Menu

1 AR Confguration frcre i

PSA 192.168.1.21 Configuration

ThePSA Configoption queries the presently connected instrument configuration
then opens a window show display the configuratssefigure 4.56).

Configuration information from the instrument includes instrument hardware typ
hardware version, and firmware vensifor all populated test slots. (PS402 and
PSA3002 instruments are considered to populate slot #1.)

7

PSA Feature Configuration

PS4 Chassis:  192.168.221.103

Serial ID: 044BBAS11

YES
YES
YES
YES
YES
YES
NO
NO
NO
NO

PSA Config  PSA Interactive
Adv. Resources
2-Pair PSE Coni. Test
4-Pair PSE Conf. Test
PSx-3000_Multi-Port
LLDP Emulation
PHY Performance Suite
PSL-3424 OT Suite
PSL-3424_Live_PD_Emul
PSL-3424_PMA_Suite

Close

Figure 4.57 PSA Features

The PSA Featuresoption queries the presently ~ Figure 4.56 PSA Config
connected instrument license features, then displays thoseR$&kE&eature
Configuration window (seeFigure 4.57). Configurations include:

Feature Description

PSA Interactive (alwaysi YES 0)

Advanced Resources PSA-3xxx Instrument vs PSL-3xxx Instrument

2Pr PSE Conformance Suite | Instrument licensed for the 2-Pair Conf. Test Suite
4Pr PSE Conformance Suite Instrument licensed for the 4-Pair Conf. Test Suite
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 Versionwindow (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
B T TheTestdrop-down menugeeFigure 4.59 provides
Filem\View Help 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.

: The first application is th802.3atService Analyzer

ESE Stiibotes PSETyee Ps  (seeFigure 4.60). This application is designed for
- @ ATTyel 2 | qualifying 802.3atbased POE service at any service
_uobiscovr | ||~ yrreia5 | outlet where an PD would connect. TheE Service

Figure 4.59 Test Menu

Silaz PoE Service Test

s Teusia
rewm (7 ey sl

Testapplication is the topic of sectidr®.

@ SmakFont
€ Lauge Font

o
4

|

Select PSA

Figure 4.58 Version

The802.3at PSE Quick Tests an automated test dgsid to rapidly test
between four and eight PSE ports at a time. It is applicable to poutfi
802.3at compliant PSEO®&s.

ThePSE Quick Testmenu(seeFigure 4.61) accesses the PSA Quick Test
automated test wutility. This -fully autorl
no/ goodo testing of between 4 A®udk 8 PSE por
Test progranfsee sectio.14) amalyzes up to 9 critical PSE behaviors is as

DONE

Figure 4.60 Service Analyzer

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 15KWand 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 within 500msec of PD disconnects

Overloads

Verify that each PSE port removes power within 100msec of PD overloads

LLDP_Allocations

Verify POE LLDP protocol response (LL DP PSE6s only

While primarily intended to be run from PowerShell PSA as a manufacturing or high volume QA application, PS
Quick Test may also be configured and run from PSA Interactive usiiRSEeQuick Testmenu ceeFigure 4.61).

The menu willallow 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 &gpe-1, Type-2 PHY meaning a Typ PSE that
uses 2Event classification to grant 25.5W to
each PD, andype-2 LLDP meaning a Typ&

PSE that uses PoE LLDP to grant any power
level above 13W to Typ#
ports are dected and PSE Type is declared,
thenRUN TEST will initiate PSE Quick Test.

Thepsa_quick_testscript for PowerShell PSA
is provided as source code that users may
modify (seesection5.14). The file is located

i n t\Goetrib&directory path feesection
3.2.5. Users should be aware that
modifications to that program may affect how
it will behave when run from the PSE Quick
Test menu in PSA Interactive.
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PSE Quick Test
Select RUN TEST
N 410 8Parts FSEe UNRES
PDO6s. cey o C Typel

L P12 © TypezpHy | Statur
. &
2 F1F2 Twe2lL0P | FESTING COMPLETED.
3 F1R2
« F1F2 1 1.1 1.2 2.1 2.2 3.1 3.2 a1 0.2
3 Ei1E pe: PASS PASS PASS PASS PASS PASS PASS
N EiE ot PASS PASS PASS PASS PASS PASS PASS
6. ad: s4.4 544 4.5 se.4 54.8 4.8 §4.5
7, W1 a2 ad: s2.6 s2.4 52.6 sz.8 52.6 2.6 52.6
9. rir d 618 615 €20 615 620 618 620
- . H 32.3 2.2 2.6 2.3 2.6 32.3 32.6
g, W1 : PASS PASS PASS PASS PASS PASS PASS
w12 : -2 ASS-2  PASS-2  PASS-Z  DASS-2  PASS-Z  DASS-z  PASS-2

rire H PASS PASS PASS PASS PASS PASS PASS
mn = T H .0 seconds
12, 1 & 3 seconas

PS&  192.168.221.108 Save Rewat DOKE

Figure 4.61 PSA Quick Test Menu
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4.8. PSE Conformance Test Menu

The Conf. Test tab menis used to perform aomated PSE conformance testing of bd#Rair (802.3at/802.3bt) and
4-Par( 802. 3bt) PSEOGs. The behavior of this menu is total!

1. PSA3000 licensk for the2-Pair PSE Conformance Test Suite (REA2P).
2. PSA3000 licenceé for the4-Pair PSE Conformance Test Suite (REA4P).
3. PSE attributes as declared or determined in the PSE tab menu.

As the 2Pair and 4Pair PSE Conformance Test Suites are separate and autonomous feature licences, the menu must
respnd to the PSE attributes established in the PSE tab menu in order to determine if testing is licensed and then to
further determine what PD Loading and which PSE conformance tests should be made available.

If an instrument is licensédor neither the2-Pair nor the 4Pair PSE Conformance Test Suite, @@nf. Tab menu
will be fully disabled and not accessiblé.an instrument is licensed for one of the two test suites, then the menu will
only be functional when the described PSEPEr or 4Pair) madches the licensed test suite.

4.8.1. 2-Pair PSE Conformance Testing

WhentestingPai r PSEO®&s, t he(se€rguaré 4.63 dpers indichtiaghattime@-Rair test suite (with

its associated version code) is the active test suite. PSE attritibetnig PSE Type, powered pairs, maximum

power grant method, and MPS method are displayed. These attributes will determine which tests are available to the
PSE and will further restrict PD Loading conditio®D Emulations describes the type of PD emudat that is

performed during PSE conformance testifige PD Emulations utilizeduring testingare automatically selected

according to the PSE Type: A 15W capable R&E. 802.3aType-1) will have a Max Grant value dONE and the

only PD emulation appd will the Typel, 15.4W. A 30W capable PSE.g. 802.3aType-2 or 802.3btType-3) will

have a Max Grant value &HY, LLDP, orPHY+LLDP and the PD emulations appliddring testingwill include
bothTypel PDO6s -@né&®Ddgpe

When sequencing tesisitomatically, users mayse thePSE Testamenu toselect individual tests to include in the
sequence or may simply selédt Teststo run every applicable test given the PSE attributed®@nhtoading. Tests
that are not applicable to the test suitéoathedeclaredPSE attributes will be disabled and therefore not selectable.

The menu also supports a mode wheggle Testcan be run on a selected test port. W8emgle Testis selected,
thePSE Testsnenu will permit selection of just one test and the test will be run on the selected port in-fherSlot
Selection Panebkgesection4.1). The Sequence Testbutton will be renamed tBun Test Upon completion, the
results ae displayed in a pepp window EeeFigure 4.64).

ThePorts submenu allows selection of slots ‘:,,, View: Test - Help =
and ports where sequences will be run. -Slc ‘
Port checkbuttons will be enabled wherever|| P Poweclp | Loads: | Melses, " {Waveloms;|| Cond:Tom |{Live Emul |[FMA Sute. | LLOP

there is a PS/8102 or PSA32x2 test port A ineictiva 0.
located in the presently connected PSA o wam | PSETems [ ATen  [smelex || Pods  AtPots
instrument. Selectingll Ports will e O e L St Pats Sk Pots
automaticaly cause test sequencing to ocCull rsenpe ez | [ et s T o oo LP1F2 72.r1r2
on all available test ports. PwdPas 2P| - gy ; (o P ol oclass | | 2B 1F2 812
::‘::': ;LUDP ¥ dettine I W mps_de_valid 3F1M2 i1l 2
4.8.2. General Test Sequencing Wes:. oc [ delrsouce [~ pwwptme [ mpsdepmdn | [4F1F2 w011 2
Features e ™ detrange ™ pwup_inush [ r f 5FM1M2 nrir2
Whether runnin@-Pair or 4-Pair PSE & Type1 154 ;m': ' ;x:ww ZZ:::H S e
G Ty il 42 = ' LY
con_formance test sequences, there are two : e R R Status:
availableReporting options. The default I e Tom
option is a popup (Microsoft Excel) @ Speadsheet
C TedFie 4 Opcle Show Sequence Tests Check Connects
Spreadsheetreportwhere all of the et Cout ' Tiaces

parametelimit checking and associated
statisitics are performedrhis is the standard . R PR % F= i
PSE Conformance Test rep(ste section P
4.8.4and4.8.9. T

Alternatively, test sequence reporting can be&igure 4.63 PSE Conformance Test Menu: 2-Pair PSE Testing

* If PSA software is updated and the associat&ir or 4-Pair conformance tef®roduct Key is not provided during
software installation, then the PSR00 instrument license for that test suite will be deactivated. The license ce
re-activated by rénstalling the PSA software update with the required Product Key(s).
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available.

t he

file View Tet Help
PSE |PoweiUp |Losds  |Meters | Wovefoms Cork.Tedt |LiveEmd | PMASule | LLDP
PSA Interactive 5.3
Test Suite : : =
I, 3ty v 3 Port: I
i sa | PSETess AlTests ¥ Sngle Test orts
PSE I~ det_v ¥ class_sesponse [~ pweon_mad Skt Ports Skt Podts
PSE Type:  Typed ™ det_cc ™ class_en [~ pweon_overd LR IE TR R
E Pudfors 4P | - I o sioces WMl 2712 BF1F
L I~ dettme [T cls I~ mos_de_vakd A gl a1 2
Augoclsss VES
s e I dotsowee [~ pwup_tioe [ mps_de_pwn WFilF2 urir
I detrange [ pwmup_iush ™ sF1FE2 nF1F2
PD Emulations - i S Srsties bl
PSSR " nsmposs [~ preonv il Fl 2
© ExcheDuaisyy | | [ sy [ pwonpweap ™ puedn tme
I cssstme [ pwonubsl [ pwedn_y Staus
Reporting I EATests
S 5 L Shon Run Test Chack Connects |
PWRA PWRB: U PSE: Typod_oc, 4P
g V5300
o
Max_SS_Class= 6 ****
Max_DS_Class= 4 =
Init_Grant_Match=1*"**
2-Pair_Pairset= 0 ****
PRI 4pr_Pairset=1 """
[ ok |
Figure 4.64 Single Test Mode

of sel

testsare running or when they complete.

TheCheck Connectshuttonruns a utilitythat
verifies PSE physical connectivity to all selected test
ports in thePorts menu. This slould generally be

done beforesequencing tests. The results of the

routed to arext File (.txt) that will have a name
derived from time and date of testing. This is
primarily for situations where Microsoft Excel is not

When sequencing tests, usarayrepeat the test
sequence of all selected tests on all selected ports
using theCycle Countcontrol. This allows up to 16

repeat cycles of testingRepeat cycleareuseful
when peforming exhaustive QA of a PSE or when
studyingintermittent behaviors of a PSElote! If
count ected

all testdata will be provided on a single report page.

The Show Tracescontrol instructs each test that
collects and processes waveform traces to display
those traces as they are collected and analyzed. This
can be useful for observing PSE behaviors while

connection checkre posted to th8tatusdisplay.

ports

The Sequence Testbutton initiates a test sequence covering the selected tests, test ports, and cycle count. As testing
proceeds, th8tatusdisplay will update indicating currently running test and test pOrtce testing as commenced, the

Stop Testbutton will activate. The test sequence can be stopped nearly immediately by pressing this button.

4.8.3. 4-Pair PSE Conformance Testing
When testing4 ai r PSEO® s,

t h e se€rigurd 4.65) dpers tndicatadthéRarnest sujte (with its
associated version code) is the active test suite. PSE attributes including PSE Type, powered pairs, maximum power
grant method, Autoclass support, and MPS method are displayed.

ThePD Emulations submenu is altered and enabltedincludeFull Conformance andExclude Dual Sig Full

Conformanceshould be selected if performing complete PSE Conformance Testing on-8 dydepe4 4-Pair PSE.
Exclude Dual Sig.will cause the test suite to bypass dual signature PD emulatisnme of the long duration tests

includingdet_range class_v

class_time pwron_pwrcap,

pwron_maxi, pwron_overld, and
mps_dc_valid This will save
considerable timbecause fewer
parameters are measurethis option is
disabled ifEA Testsare run (see Section
4.8.6.

In the 4Pair test suite, the only tests
conditioned on PSE attributes are the
LLDP tests(class_lldp, class_lldp2and
pwron_autoclass Themps_ac_vftest is
never available in the-Rair suite because
802.3bt does not support AC MPS.

ThePorts menu is restricted to PSA
32x2 test ports only. PS3102 test
ports will be excluded when tiePair
test suite is active. All othdehaviors of
theConf. Testtab menu when the-Rair
test suite is active are identicalttee
behaviors described undeiPair PSE
Conformance Testingée sectiod.8.7).
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Figure 4.65 PSE Conformance Test Menu: 4-Pair PSE Testing
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4.8.4. PSE Conformance Test Reporting: 2-Pai r 802. 3at and 802. 3bt PSEOb6s

There are two types of reports available from the Test Sequencer. The first is an automatic Excel Spreadsheet Report
(seeFigure 4.67), psa_report.xlsm( i n t\Resultsdi édi r ect ory and eachliseeséctibnsr ect or y
3.2.5and3.2.6. This is thereport that performs IEEE 802.3 limit checking to 802.3atandRca2i r 802 . 3 bt PSEO:

Figure 4.67 PSE Conformance Test Pop-Up Spreadsheet Report (2-Pair Type-2 PSE)

Note: Microsoft Excel 2007 (or newer) must be separately installed and configuted toacro security for this
report to function properly.

This spreadsheet automatically executes a macro sequence to form around the dimensions of data collected (tests, slot
ports, test cycles) and produce test data, test statistics by test cydkstdimdit checking against 802.3 PSE

specification parameters. The Test Sequencer uses a file called psa_report_data.csv as an intermediate to capture data
prior to loading that data in fwsa_report.xlsm Upon completion of the test sequergsa_report.xlsm will

automatically open and present the test dagathe file opens, the macro will be removed so that the file becomes
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