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1. About t he PhewmeircSey nKAnal yzer | ns

1.1. The PDA-600 Family

The PDA600 Powered Device Analyzer has been designed to enable comprehensive testing of IEEE802-3at Power
overEthernet (PoE) Powered Devices (PDhe first member of the PDAOOfamily is the PDA602, whid supports
2-pair testingThe PDA604 will be the first member of the PBE00 family that supports-gair PD testing including
802. 3at and 80 2. 3ThaPDAGOIWI be anailablgtarth@id late2018) (

PDA-6027 supports 2pair testing Type 1 and Type @ptional- seeSectionl.5) PDs
PDA-6041 supports Zair and 4pair testing, Type 1, Type 2, Type 3, and Type 4 PDs

1.2. Reference Manual Conventions

All references td®DA-600in this manuatover instrument features that are common to all members of theGBDA
family. References t®DA-602in this manual are pertinent &l hardware versions of tHekDA-602including the
PDA-602A andPDA-602B. References to the specifiardwareversion, br examplePDA-602B, will be madan any
case where a feature unique to thatdwareversion is describedn many instancef2DA-600, PDA-602, andPDA-
602B can beused interchangeably.

1.3.  Application

1.3.1. Power-over-Ethernet PD Testing with PDA-600 Instruments

ThePDA-602is designed to te¢EEE 802.3atPower ed Devices (PD6s) . PDéds are gen
DC Power from Et hernet P o wpically&dspanswiichegandroutes midggant ( PSE& s )
injectors thadeliver DC Power supeariposed on 10/100/1000BaseT LAN connections.

PDA-600 instruments must mimic, under program control, certain attributes and states of Power Sourcing Equipment
(PSEG6s) while al so per foverHtiemayelatee sigeals are poever s, AdditionBllg, w e r

with the advent of IEEE 802.3at PoE LLDP protocBBA-600test portan be optionally configured to flexibly

emulate layeePOEL LDP protocol behaviors of new generation PSEG6s.

1.4. Standard Features
PDA-600test instruments from Sifos Technologies have standard features that include:

1 An instrumentontroller with embedded controller firmware and a High Speed USB control port. The instrument
controller supports a single user connection.
1 One R345portlabekdfi P Dtldat should connect todeviceunder-test (DUT).
1 A second R#5portlabeledii L A Nhat may be used to pass network traffic to and from the DUT.
1 Host computesoftware( DA Softwared0) t o oper at e t he tagraphicalusdsterfmce,ment consi
PDA Interactive, an interactive script automation sh&bwerShell FDA, and a binanApplication Programming
Interface (API) Library that can be used from any language capable of c&llin§2 APIfunctiors.
1 PDA-600software is supported avli crosoft Windows platforms including/Vin10, Win8, Win7, Windows Vista,
and Windows XP SP2.
1 PowerShellPDA SoftwareincludesTcl/Tk scripting language.

PDA-600test instruments are exclusively controlled using the USB control port. A low level proprietary protocol is
utilized byPDA-600hostbased software to communicate WRBDA-600test instruments.There is no support for a
textbased Command Line Interfa¢CLI) on the USB control port A PowerShellPDA Tcl Console is the only CLI
supported byhe instrument.

Up to 8PDA-600Instruments may be connected simultaneously to a single host, but only one instrument can be
controlled at a time.
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1.5. Optional Features
The following features are optional, and can be i
location (depending on whether or not the speéifitA-600 model being used supports that feature).
Feature/Option PDA-602 PDA-604 | Description
Type-2 PDA-602-TYPE2 | Standard Enable Type-2 (25.5W) PD Powering and Analysis Using
2-Event Classification.
Enable Type-2 PD testing (excluding LLDP cases) by the
802.3at PD Conformance Test.
802.3at PD PDA-602-CT-AT | PDA-604-CT-AT Enable Automated PD Conformance Testing of 802.3at
Conformance PD6s i nTyped ®Did g Type-dP D6 Jype-2
Test feature is licensed.

Enable Streaming Traces and the PD Load Monitor for
Type-l PDO6s dypet2 Panadgype-2 feature is
licensed.

LLDP Emulation
for 802.3at

PDA-LLDP-AT

PDA-LLDP-AT

Enable PD Powering and Analysis Using 802.3at LLDP.

Enable 802.3at LLDP testing in the 802.3at PD
Conformance Test.

Requires Type-2 feature license.

4-Pair Powering

Not Available

Standard

Enable 4-Pair PD Powering up to over 100 watts along
with 1, 2, or 3 Event Classification.

Type-3/4 Not Available PDA-604-TYPE34 | Enable 802.3bt 4 and 5 Event Classification Required to
Power and TestClass5-8 and Cl ass 5 ([
Enable Type 3/4 Streaming Traces and Load Monitor if
the 802.3at PD Conformance Test feature is licensed.
802.3bt PD Not Available PDA-604-CT-BT Enable Automated PD Conformance Testing of 802.3bt
Conformance PDo6s i nTypes8®Did g Tgpe-dPDO s .
Test

Requires the 802.3at PD Conformance Test license and
the Type-3/4 feature license.

LLDP Emulation
for 802.3bt

Not Available

PDA-LLDP-BT

Enable Type-3 and Type-4 PD Powering and Analysis
Using 802.3bt LLDP.

Requires LLDP Emulation for 802.at Feature.

PDA-600 features can be inspecteing PDAInteractive $eesection4.9.3 or PowerShell PDAseesection7.2.2).
Optional features may be purchased and then enabled by users with insspewdiit key codes provided by Sifos

Technologies.
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2. | EEE 802. 3at Powered Devices

2.1. PoE Overview

PoweroverEthernet PoE) involves the distribution of DC power from various PoWeurcing Equipment S E) os
Powered Deviced(D § sStandardized PoE is governed by the IEEE 802.3 standard, primarily Clause 33. The
original IEEE standard for PoE was referred to as IEEE 802.3af (2003) and has since been replaced by IEEE 802.3at
(2009).A future IEEE standard, 802.3bt, will further extend PoE powering capabilities.

PSE6s exist i n sev e r-sphnEthermetnswitchesandrouters andspidh singie ar gnukgort d

power injectors. & Bndosan Ethereet AN toanedtian byl irgegtingr DC paver inio the

primary center taps of differential pair transformers such that the DC voltage appears as a common mode voltage to the
differential Ethernet LAN signals and therefore (ideally) has nordetrial impact to the transmission of those signals

from a transmitter to a receiver. Similarly, PDb6s <can
Ethernet transformers and utilize that power in place of an alternative power supply.

Unli ke AC Power from an outl et PoE Power is a form of fAsn
recognizes that a PD has been connected and the PSE may, for various reasons, refuse power, remove power, or in
certain cases, actually negotiate wvifie PD to allow a particular power load.

The | EEE 802.3at standard i mposes many rules on both PSE
wide range of circumstances includicgblingdistances of up to 100 meters between PSE and\Wbhin these rules

however, PSE6s are given a wide range of i mplementation
how PSE6s actwually carry out their various responsibilit

With the advent of 802.3a, PSE&6s and PDO6s arTgpedandTyped aTyped R SIEds tavod t ype

PDb6s are restricted to power |l evels ranging from ~0.4 to
may draw up to a maximum of 25.5 watts (or 30 watthe PSE interface). However, Tyde PD6s may not dr a\
more than 13 watts until (Type2) PSE grants them permissiontodoso. @pePSE&és may wutilize eith

signaling or a Link Layer Discovery Protocol message to grant this permisgjpe2 P SEO6s and PDO6s must
backward compatible with older 802.3af (and T¥pequipment that is a Type PSE must tolerate the connection of

a Type2 PD and a Typ& PD must accept the powénitations of a Typel PSE. Finally, Typé P S&ndsaeurce

from 44 t0 57 VDC while Typ@ PSEOG6s must s ounmvb@whengpowereden 50 and 5

| EEE 802. 3bt wildl I i k @ypy 3 aadiTgpe ¢)witb DOPoweelevétsDmore than paulsiedl
compared to 802.3at limits.

PDA-600 instruments e designed to test many of the critical attributes of a Powered Device such that the Power
Device will have a very high |likelihood of swkcessfully
connection circumstances.

. B — MDI MDI-X
2.2.  PD Detection R ALT A
A PSE only furnishes power to a PD after determiningthataPR . 3 —_ __ ___ _. ALT A
has been connectetiypel and Typ2 PD6s must b 2Ll 1 —————— ALT B MDI MDI-X
constructed to accept power from either of two different TIA | = ===~~~ ~-
Category 5 cable pagets ALT-A consisting of TIA pair 2 AESERSSS T ALT B
(orange) and 3 (green), the 10/100BaseT transmit and receive
pairs, or ALT-B consisting of pair 1 (blue) and 4 (brown). Figure 2.1 IEEE 802.3at POE Powering Options
Addi tionally, PD6s must be constructed to accept either

or negative voltage polarity from the incoming powered paks (
figure 2.1). In total this represents 4 different power input
scenarios or fAquadrantso that a comy

Powered Pair 1
Diode Bridge

10.1vDC
) The IEEE802.3atstandard requires that a PD present a resistive
I i s i g n &tdateckirdthe(voltage band of 2.7 Volts to 10.1
g %—g;t::ct Volts. This25kKW H 1kW Fesistance must appear on the same
O pair-setthat will be powered by the PSE and must be seen commo
@) mode, that is, it should be connected between center taps of

2 7VDC Ethernet transformer primary coils. This is depictefigare 2.2.

Return Pair 2 The PSE is then responsible for discerning the presence of this
resistance value in order to qualify that the connecteitelés

Figure 2.2 PD Detection Signature indeed a Powered Device. Since the PSE cannot assume anything
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about the resistance characteristic below 2.7 volts, it must perform an A
Resi stance measurement to resolyv 750 ion sign
utilize a wide variety of methods perform this measurement in the voltag

band between 2.7 and 10.1 volts.
1000pF
One design detail that can impact the delivery of PoE is the EMI ﬂ__
termination often used by Ethernet ports to suppress high frequency noi

and common mde surges. Traditionally, EMI terminations involved
coupling transformer primary center taps to ground through a small
resistance. With PoE, the center taps of those transformers must be DC 750
isolated from ground. PSEEM$ an efore im
terminations with capacitive coupling in order to isolate ground from PoErigure 2.3 EMI Terminations

power and to DC isolate the termination resistances in those center tap

connections.qeefigure 2.3)

1000pF

The selection of values for EMI termination resistance and capacitamt@ea some bearing on the detection

signature resistance and shunt capacitance measured by t
invalidate a detection signature if is found to be greaterQ@tiai (C_detec) (seefigure2.2). To complicate things

further, the exact method used by the PSE to measurdkbdtitectandC_detectc an af fect t he fAperceiv
the EMI termination circuits in contributing Ctdaectt hose me
of 0.057F in order to help prevent confusion with EMI termination circuits.

2.3. PD Classification

The | EEE PoE standard provides a me
communicate to a PSE the level of power draw the PDaadl
when powered by the PSE. This process is referred to as PD

20.5VDC Classification. A F_’D is r_equired to draw a fixed DC current
- OmA- (I_clasg when the incoming voltage from the PSE ranges
3 between 14.5VDC and 20.5VDG&dgfigure 2.4). The amount of
o) 45mA DC current fowing to the PD then signals back to the PSE the
= 14.5VDC desired PD power draw. This scheme is not very granular and it
8 all ows for PDO6s that draw zero curr

voltage band to be fully ambiguous (Class 0) about their power
requirements.

The IEEE 802.3aClassification signaling scheme works
Figure 2.4 PD Classification Signature according to the following table:

PD Class Signature PD Class | ExpectedMaximum PD
Power Load

Oto 4mA 0 0.50 to 13.00 Watts
9to 12 mA 1 0.50 to 3.84 Watts
17 to 20 mA 2 3.84 to 6.49 Watts
26 to 30 mA 3 6.49 to 13.00 Watts
36 to 44 mA 4 13.00 to 25.50 Watts

Classification is an optional process for Tyipe PSEO6s and a man datPdrEyY spr oc €Cd sa sfsa rf i Tty
measurements are completed typicallyeissl than 75 msec.

Under thesecond generatiofEEE 802.3at standard, classification
functionalitywas extended so that a classification measurement coulc 20.5VDC
potentially signal to a Typ2 PD that the PSE is capaloieproviding
Type2 power levels (up to 25.5 watts at the PD). This is achieved b
having the Typ& PSE repeat the classification measurement a secor
time, a process referred to as Feent Classificationseefigure 25).
In order for this scheme twork, all Type2 PDO6s are r e
internally discharge the classification voltagenediately following each
classification measurement (or
classification pulses can ldéscerred by the PD (The PSE voltage will -
typically drop to between 7 and 10 volts during this time interval.) PSE Detection  Two-Event
Measurement Classification
The Type2 PD must apply a Mark Event load current in the range of Ogjgyre 2.5 Two-Event Classification
to 4 mA to facilitate this discharging after each class event. This in turn
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allows the Type PD to discrimiate the tweevent classification so that it can draw power beyond 13 watts following

powerup. In short, the twevent classification servesasafull Type power fAgranto from the PSE
Type2 PSE®&s have the opt i omPrdtogol (LUDP)lad an @terhafive tk pravidingeawentDi s c o v e
classification for the purpose of granting power levels beyond 13 watts to th Bipe Many Typ& endspan

PSE6és will in fact ¢ hoaentclassificationshecausfDP &ffers mushtbettargpowerf t wo
management granularity. LLDP is described below in se@ti®n

Type2 PSEOGs al so have hventreé¢dsmifocati iz iDtovso al IThPB6 S ,s
because older 802.3af (Tyfie) R isnsitive to the occurrence of repedtlassfication measuremest
preceding a poweup.

2.4. Power Application & Overload Conditions

PSE6és will apply DC power to a P Dandifthe BSEihds suRidientpaverect i on ¢
available as determined through PD Classification and/or knowledge of available power resources. Power is provided

with a DC voltage ranging from 44V to 57V at the PSE end of the connection. Because of resistizessable |

voltages present at the PD input can range from 37V to 5”xpe Trand Type PDs will receive this DC power from

either the ALTA or ALT-B pair-sets(seeSection2.2) and
accept either positive or negative polarfuture Type 3
and Type 4 PDs will receive power from both AlATand |} k.. Ppeak pd(max)
ALT-B pair-sets. ‘

During initial powerup, a PD may draw a surge current | s s
: | Tecut_min Tcut_min
charge power supply capacitanc&urge loads must be || (50msec) (50msec)

tolerated by the PSE for up to at least 50 m$aush),
during which the PSE will limimaximum current to less
than450mA PD&és are responsi bl
current to 400mA or less if they present load capacitan
in exces of 1801t Capacitive cha
expressed as the product of power and time so a 48V P<"™ ) .
supplying 400mA for 50msec furnishes 0.96 vt of ~ '9ure 2.6 Powered PD Loading Requirements
charging energy to the PD.

Foll owing the I nrush i ntteeir lsacond mavibgveraggawer dravetgalevel eeldw t o r e st
Pciass por the maximunaveraggpower allowedor the specified PD Class. The PD may briefly exceed this power

level with load transients up to the valueRpf. pp, SO long as those load transients dbexceed a duration Gfcyr

min, or 50msec. These requirements are depicted graphicéitiyire 2.6. Values forPcass pp aNdPpear pp are

shown in the table below.

PD Class LLDP Usage | Pgiassprp | Ppeak PD A peak power violation occurs

0 Non-LLDP 13.00 W 14.40 W when a PD instantaneously draws
LLDP PD Requested Power more power than specified by

1 Non-LLDP 3.84 W 5.00 W Peea pp for that PD Class. A
LLDP PD Requested Power class power violation occurs when

a PD exceedBgjass pp fOr more

2 Non-LLDP 6.49 W 8.36 W thanTcyr min (seefigure 2.6).
LLDP PD Requested Power Any violation may leado power

3 Non-LLDP 13.00 W 14.40 W removal by a PSE.
LLDP PD Requested Power

4 2-Event Grant 25.50 W 28.31W
LLDP Grant PD Requested Power 1.11 X PD Req.Pwr

PSEds are allowed very wide discy y } Bype:2 Pcliss

and peak power violations. Many Type PSE&6s wi |1 PD
as Class 0 meaning Class 1 or 2 power violations are completely ignore
Many other PSEO&s use moPgspsantser
Preakppme ani ng they wi | |-drawpdwerrredativeto P |
their specified classificationL L DP capabl e PSE®s n
values forPgiass po- For t hes enotuselatestvehicles |
for assessing PD power compliance.

IEEE 802.3at places a special requirementon BypeP D6 s t hat
initial startup powerdraw to Typel levels (13 watts or less) until either th(™=
PSE is assured that the initial Inrush period is completed or until an LLDFigure 2.7 Type-2 PD Start-Up
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negotiation is completed. If the PSE provides-event classification as a means to grant T¥/pewer to a Typ&

PD,then the PD must wait for at least 80 msEg,§,) before stepping up to a power draw in excess of 13 veatts (

figure2.7). If a Type2 PSE does not provide twavent classification, then the PD may need to wait up toaens

seconds to start a linkyer LLDP negotiation with the PSE and subsequently may need to wait indefinitely for a power

grant from the PSE authorizing power draw in excess of 13 watts. So generallg TypeD6s must have an @
where they draw less than 13 watts untibwakd by the PSE to exceed that threshold.

2.5. Link Layer Discovery Protocol

Type2 PD6s ar e r e gakbpedficlink LayerDisqoyery Protoca (LLDP) whereby a powered PD

must negotiate with a PSE for a specific power level if that power |lggekds 13 watts at the PD. LLDP is an

industry standard (I EEE 802.1) protocol historically wuse
topology of a LAN including all enderminal devices. As a MAC layer protocol, LLDP exists only single link,

for example, between an Ethernet switch port and a PC LAN interface. Information gleaned from LLDP is then

typically stored in SNMP MIB objects for access by management software.

Under the 802.3at standard, LLDP was extended to d@fiRe8PoE LLDP protocol message fields and associated

SNMP MI Bds. These fields are used both for mutual i den
asynchromusprotocol to negotiate a power level by the PD. This represents an unorthodox usePo$ibhc® LLDP

for PoE i shandshdkehasgtomwdolehatsequires Requests aibcations in order for the PSE and PD to

agree on a power level.

A big advantage of LLDP is that it allows power load specification to 0.1 watt. Thisinturh ows PSE&és t o bud
shared power resources across many switch ports with 0.1 watt granularity per port. A second advantage of LLDP is
thatitallowsrenegot i ati on of PD power requirements after a PD i s
more refined decisions about powsaving modes and power priorities across many powered devices. LLDP is only

avail able to endspan PSEO6s since midsp &midPpSaEnd sP SIE06 sn omu stte
therefore use twevent classifiation and grant the full 25.5 watts to each TgpgeD that connects.

Type2end pan PSEO6s t hat depbwenyevdsloPD wilbgengrallg NQT ude inegent
classification since these PSEDOJ9 #sonbelbwuntiltha megotiatiomfor est r ai n P
power is completedTypele ndspan PSHO P Ddrsd a, by posaréqliredm éndorporate LLDP for

PoE.

The PDA600 can be configured tapplytwo-event classificatiolor oneevent classification and LLDfr Type2
power grantsdepending oinstrument feature license PDA6006 s | i ¢ e n srecdive fara trandmiit D P
LLDPDUs on the PD port, and do not pass them to the LAN port. All @&tresrnet protoco|droadcast andnicast,
will be pasgdbetweerthe PDport and the LANport.

2.6. Disconnects and Power Removal

When a PD is disconnected from a PSE, the PSE is required to withdraw power. Power will not be restored until that
PSE port successfully detects a new PD coimrect

A PSE detects that a PD has been disconnected in one of two w
DC MPS method or AC MPS method. The DC MPS method
involves a constant monitor of load current to the PD. If the PSI
using DC MPS method detaines that load current has dropped
below 10mA forT yppo (300- 400 msey, the PSE will withdraw
power immediately. Naturally, a disconnected PD will draw O m
so shutdown occurs 300 to 400 msec after disconnect.

The AC MPS method involves constantmitor of an impedance
signature similar to a valid detection signature. An AC . i
measurement is made so that it can be superposed from a high F19ure 2.8 DC MPS Requirements

i mpedance source on the DC supply voltage. PSE6s are g
during the powereabn state. A powered PD is required to present an impedance across the powessdhaair

combines 26.3R/ or less in parallel with at least O1@5.

In reality, since PDO6s candt know whdasels DondRSh 6BD any PSE i
drawing 10mA for example will present to an AC MPS PSE as an effective impedance of no higher thiar{5xY k

/10mA). This will easily satisfy an AC MPS signature measurement that maintains power for any impedance below

263W. The DC MPS scheme all ows for PD6és to drop below 10 m/
A PD that behaves this way may operate below 10mA for up to 250msec out of every 325msec and remain powered by

the DC MPS method PSEdefigure 2.8).
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3. PDAOOSYt em Overview

PDA-600instrumentsare operatednder control oPDA Software hosted on a PRDA Software ané PDA600
USB Driver must be installegrior to instrumenbperation(seePDA-600 Installation Guide).

The instrument may be conotled either with the suppliegraphicaluserinterfacePDA-600 Interactive, from a
PowerShell PDATcl Console, or from a user supplied application that utiliaebinary Application Programming
Interface PDA-600API) furnished with the PDA00. Thevarious software components akescribed below in
section3.4.

3.1. PDA-600 Interfaces

3.1.1. Front Panel P
. . (‘Tb—ﬁ'foi PDA-6028B
The PDAG00 is designed to connect to a Wl Technologies Powered Device Analyzer

single PD via théD port Generally, this
connection should be through a short Cat5e ¢ :
Cat6 patch cable. This is the only connection | Sy G " IO o
required to perform staralone instrument | . '?g;:E b- j s
testing of the PD. = :

S —

TheLAN portis connected to an internal

Ethernet switchihatprovides bridging between

the LAN and thePD ports. The PDAG00 will

support 10BaseT, 100BaseT, and 1000Base’

links on boththe LAN andPD ports. i
Figure 3.1 PDA-602 Interfaces

ThePD interface supports tH&EE 802.3at

LLDP protocol, provided theLLDP_AT feature is enable@dnd will function asa userdescribed®SE in any power

negotiaton with an LLDRcapable PD. LDP traffic used ér power request and allocatieristson the linkbetween

the PDA600 and the PD under testdis not bridged to the LAN port.

3.1.2. Rear Panel

PDA-600instruments arequipped with a USB Type B jack, which is internally connected to a USB 2.0 High Speed
interface. It is important that a USB interface cable rated for USB 2.0 High Speed be usettd ttaninstrument to
the host. T h enterfacesstpoweredeby thebhest. US B i

3.2. LED Indicators

Port LED Indicators -Each Et hernet port connector includes 2 LED in
link statusandrate, which is desityed on the front panel between the connec#xtvity is indicated by blinking.

y Yy 1000 Mbps
y ol 100 Mbps
Iy 10 Mbps

USB LED - The USB LED is litwhen the host PC is connected via USB to the FDA. The PDA600 need not be
powered on fothis LED to turn on.

LLDP LED - The LLDP LEDblinks whenLLDP is enabled, andnLLDPDU is received from th®D under test.
LLDP power negotiation requires that the PIBBO is enabled folEEE 802.3at LLDP.

COM LED - The COM LEDblinks whencommunicatimsoccurbetween théostPCand the instrument.
PD Power Status LEDs The PD Power Status LEDs aheiminaedwhen power is being supplied to the PD under

test. Ther e ar e ¢ andAlrBgpaireets LTReDEDSor theopairsetthatas aétivety furnishing
powerwill be illuminated
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3.3. Hardware Overview

PDA-602 Test Port Resources
LAN Select |
LAN PD
[ == 10/100/1000 switched fl—————{ ="~ |
(with PSE LLDP) {

ALT A/B Select

Polarity Select

PoE Connection Bus

Source
Current

Detection lassification
DC Power Source SEERLERD DC Meters
Meters Meter
Rdet Meter Class Current Voltage & Current
* 28-57VDC * 3k-50k ohms e 1o0r 2 Events * Average (1-64)
+ 0.1 VDC steps * N cycles * 0to 50mA / Event * Fixed Length Trace
* 1000mA * Average/Final e ClassOto4 (2 - 20 msec/sa)

* Fast/Slow ramp Measurement ¢ Trigger to Meter ® Streaming Trace
: * Rdet-vs-Voltage * Class-vs-Voltage (5ms/10ms sample)
puEeer to Meten Measurement Measurement * Backfeed Voltage
* Unpowered Pair Rdet

Power

Mark Current * Average (.02-2 sec)

ngts T:E)EI; e 0to 5mA * Fixed Length Trace

- Wlercles u o Mark 2: 25-375 msec (0.05 — 20 msec/sa)
cycles * Streaming Trace

* Average/Final

(5ms/10ms sample)

Concurrent V+l
sFixed Length Trace
(0.05 — 20 msec/sa)
* Streaming Trace
(5ms/10ms sample)

Measurement

Figure 3.2 PDA-602 Block Diagram

3.3.1. Alt and Polarity Select

The PDA602can be configured to perform detection, classification,taridrnish power on any of the four quadrants
defined above iBection2.2, PD Detection This allows the instrument to emulatey 2PairPSE, with the DC source

configured for either positive or negative polaréythe FSE outpuPhysical Interface (Pl)

3.3.2. Detection Meters

TheRdet Meter measures detection signature resistance on any of thgufadrants defined above in Sectb@
The meteris optimized to measureremminalPD detection resistan¢2 5 K) ih the presence aemiconductebased
full wave bridging and.1uFor parallelcapacitancever the range of 3Wand S0KN.

When the measured resistance falls belowtibppate d r ange, the value 0VY will
the measured value falls above shpportedange, the meter retur8s9 K YRdet measurementgerformed on the
powered paiset will initially assure that thBC Sources turned off. Rdet measuremestcan be directed to an
unpowered paisetto verify that anonvalid signature is being presented on thevRile the DC Source is powering
the powered paiset(or quadrant)

The Cdet meter measures detection signature capacitance on ang duihquadrants defined above in Sectib@
It is optimized to measure a nomiiitD detection capacitan¢e.1uF) in the presence sémicondator-based full
wave bridgingan@a Bk Y par al |l el resistance.

Measurements over the range of GB350 21 are supported and with reduced accuracy, the meter can range up to

10nf. Cdet measurements will tolerate wide variation in pardRdét valuesand will initially assure that the DC
Source is turned ofind that there is no residual voltage on the PD interface before the connection is made.

Both theRdet andCdet meters support multiple measurement cycles whereby readings can be averagedvio impro

be

accuracy and repeatability. Multiple measurement cycles also can mimicpoaveraged PSE&6s t hat

detection measurements over a period of time while power allocation decisions are made.

The PDA602BRdet Meter also supports aRdet Margin measirement where the PD detection signature is

characterized in the vicinity of 2.7VDC and 10.1VDC, the outer bands for sensing PD detection signatures. This

measurement then complements the stanéded measurement by improving confidence that the PDintidiroperate
with the full range of possible PSE implementations.
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From a command linehé Rdet Meter can also be configured to perform a Classification measurement immediately
aftereachRdet measuremerttycle Combined with a flexible detection cycle kaaff control, the PDA can emulate a
vari ety P Siothdetedtibnand classificdtian repeatedly under power management control prior to enabling
a powerup. In this multicycle mode, readings can either be averaged or selected from the flnadfayetection
classification thus emulating what the PSE will measure on the PD interface.

3.3.3. Class Meter

TheClassMeter measures PD classification signatug#\) that may also include Mardurrentloads betweemulti-
eventsignatures Like detection sigature measurementlassmeasurements can be performed on any of the four
quadrants defined above in Sect@. SingleEvent and2-Eventclassification can be performetiough thePDA-

602 must be enabled for thieype2 feature in order foR-Event classification to be available.

Classification masurements are fully independent of Detection measurements, that is, they are performed when
initiated and not preceded by any Detection cydlée. Class Metewill first asure thathe DC Source igurned off
prior to completing a measurement.

ThePDA-602B Class Meteralso supports €lass Margin measurement where PD classification signature is
measured at the voltage band extremes, 14.5V and 20.5V, associated with PD classification. This measurement
improves confidence that the PD will interoperatéhwtie full range of possible PSE implementations.

3.3.4. DC Source

The DC Sourcgrovides DC power with configurable voltage levels to the PD in any of thefmdrants defined
above in Sectio.2 DC voltagesettingshetween 28VDC and 57VDC may be specified so the full input voltage
range for a Typd PD of 37VDC to 57VDC is covered. The PEB&2 is capable of sourcingell in exces of the
802.3at 13W Typd PD and 25.5W Typ& PD power levels.

TheDC Sourcecan be turned on immediately ibcan besequentiallystepped from 28V to a user defined level and
then back down to 28V. The stepped madeonjunction with voltage anclirrent meteringenables measurements
of PDVon andVoff voltage thresholds.

3.3.5. DC Meters

The PDA602 can measure applied DC voltages, DC current load, and DC power draw in any of tpesfinaints
defined above in Sectidh2 These measurements primarily pertain to a PD while being powered, thewadgiity is
provided to measure DC voltage on the unpoweredsggdiwhen assessing bafeed voltge (Backfeed\) from a PD.

DC Voltage sensing assures that DC power measurements are more accurate and are indepPAdéa0dde
sourcingand current sensintharacteristics. DC Meters can format measurements as

9 Scalar values of voltage, current,pmwer with configurable averaging.

i Singleshot waveform traces of voltage, current, or power with configurable trace lengths, sampling rates, and
event triggering options.

9 Continuously streaming measurement of voltage, current, and power combined gnchudiparisons to power
limits established by PD classification.

3.3.6. 10/100/1000Base-T Ethernet Switch

The PDA600contains an internal Ethernet switch which provides bridging betwedritieport and thePD port
The PDAG00 will support 10BaseT, 100BaseT, afil0BaseT links on both théAN andPD ports. PDA port link
speed may be user configured to enable assessments of PD power draw under differing link states.

3.3.7. LLDP Subsystem

The PDA600, whenequipped with th& LDP Emulation for 802.3at feature licensesge Sectiori.5),, supports
802.3atLLDP protocol, and is capable of processing power requests received from a PD and allocating power by way
of transmitting LLDPDW eontaining a Powevia-MDI TLV 6 as defined in IEE 802.3 clause33 and’9.

LLDP traffic used for power request and allocati®supporteanly between the PDAOOPD portand the PDJnder

Test and isneverbridged to the AN port PSE LLDP message timing and message content behaviors may be
flexibly emulated by the LLDP Subsystem.
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3.4. Software Overview

3.4.1. Components
PDA Software furnished with thd?DA-600 contains the following components.

PDA Interactive: A Graphical User Interfadauilt from Tcl/Tk. This software is the topic of Sectidn

PowerShellPDA: A PDA-600 specificTcl commandextension This software is the topic &ection?.

PD Conformance Test A fully automated test suite for @&hisal uat:i
software is the topic of Section 5.

PDA-600Binary API i a Dynamic LinkLibrary (DLL) that PDA'GOO SOftware

exposes &inary Application Programming Interface for the| | ppA Interactive | [ User Automation

PDA-600. This is the topic of Sectidh Graphical User Interface | | Scripts (Tck/Tk)

User Programs (e.g.
Basic, C, LabView,
Python, etc.)

PDA-600 USB Driver. Host software required to manage PowerShell PDA
uptoeight PDA6 00 6s connected Vi al|rkScript Automation

[PD Conformance Test Suite ]

The relationship between the different software componer]
is depictedn Figure 3.3. PowerShellPDA is an example of -

a fi Pograndthat relies orthe PDA600 Binary API to ﬁgaé;?gge?s'gﬂagx, ‘fr\Pl
manage the PD&00 instrument I 4

USB Driver

User Applications may be constructed in/T&lusing
PowerShell PDA or they may be constructed in sofjware 7S
environment capable of calling Win32 API functiomihin j‘I,E USB

dynamically linked librarise  ( DLL 6 s)

PDA-600
Tcl/Tk is a powerful scripting environment offering the USB Controller
advantages of interpreted réhe commands, easy | I—
debugging, and a choice of two consoles, Tcl Shell and Test
Wish Shell. The Tcl Shell console is built upon the
Windows Command shell wigilthe Wish Shell console Controller
shares featuresssociated witlmany Windows editorand i
is also asyntaxknowledgeable shell supporting Tk Figure 3.3 PDA-600 Software Components
graphical user interface commands.

LAN/LLDP
Controller

3.4.2. Directory and File Organization

When PDA Software is installed, file and directories placed on the host computer according to the following tables.

Root pathC:\Program Files\SifosPDA600 (32-bit systen)
C:\Program Files (x86)SifosPDA600 (64-bit system

Directory ' Contents

bin All .exe and .dll files

docs PDA-600 Technical Reference, PDA-600 API Reference .pdf files

drivers USB driver files and installer application

include Header files related to the PDA-600 API

lib Library files related to the PDA-600 API (for linker input, ex. for a C or C++ application)
tcl Tcl Console runtime configuration, libraries, Tk application

Root pathC:\UserdPublic\SifosPDA600

Directory ' Contents

contrib Tcl files that will be automatically loaded during Tcl initialization

env Dynamically managed PDA-600 Tcl/Tk related configuration files

examples Example applications (C, C#, VB.NET, Tcl, LabView)

results Conformance Test and Trace Excel template workbooks, directory per instrument for test data

A directory is created undér .\results for each connected instrument when tests are performed. The name of the
directory iscreated usinghe serial number of the instrument.
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3.4.3. Environment Variables

The followingWindowsenvironment variables are defined during installation. They should rubtamged or deleted,
as various software components relytioem:

1 PDA600_HOME=CWUsersPublidSifosPDA600

I PDA600_ROOT=CProgram FilesSifosPDA600 (32-bit system)
or

i PDA600_ROOT=CProgram Files (x86$ifosPDA600 (64-bit system)

The following Windows environment variable can be defined to override the default number of rows that will be
displayed for a stream trace by h#a600_trace_report.xIstemplate. If the variable does not exist, the template will
display up to 900 seconds (180,000 rows). The value can be set anywhere in the range 30,000 to 1,048,400 (the
relationship is 1 second = 200 rows at a 5ms/sample period).

PDA_STREAM_REPORT_ROWS

3.5. PDA-602 Technical Specifications

3.5.1. Input/Output

Interface Parameter Specification
Connections RJ45
PoE Signaling and Supply Modes ALTFA MDI, ALA MDX, ALIB MDI, ALB MDX
PD Port Data Rates and Signaling 10/100/1000Ba%e
Impedance 100w, Balanced
LAN Port Connections RJ45
Data Rates and Signaling 10/100/1000Base
Impedance 100w, Balanced
USB Port Connections USB StandaRi
Type USB 2.0 High Speed
User Interface LED's USB connected, host is furnishing 5VDC
LLDP blinks on tndicate LLDPDU received
COMblinks when 1/O from host occurs
ALT A DC Power Applied to Alt A pairs
ALT B DC Power Applied to Alt B pairs

3.5.2. Source Specifications

Source Parameter Specification
Voltage Range 28 VDC to 57 VDC
Voltagéccuracy50mA logd +(0.75% + 60 mV)
DC Supply Voltage Resolution 0.1 Volt
Source Resistance (typical) 1.6W
Maximum Continuous Source Current 1000 mA
PD Detection Resistance | Method DV /DI
Probing Voltage (typical) 44Vi 88V
PD Detectidbapacitance Method Slew Time
Probing Voltage (typical) ~4Vi8V
PD Classification Modes Standard PEA2 OneEvenClassification
Modes: PDB302 witPDAG02TYPE2 OneEvent and Tvivent Classification
Clasgication Probing Voltégpical) ~17.5¢/
Classification Probing Voltage (margin teq 14.5V, 20.5 \\PDA602B on)y
Clasdication Probing Event Duration (typi{ 30ms nominal
Mar k Region Vol tageg-~79V
Mark Regidburation (typical) Mark 1: 10 msec, MafkePectable25 to 375 mse
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3.5.3. Measurement Specifications
Measurement Parameter Specification
Detection Resistance Range 3 KWto 50 MV
Accuracy (19%o 26.5 W) +1%
Accuracy (Full Range) +2.5%

Detection over VoltaB®A602Bonly

Band 1: 2.7Vt04.2V
Band2: 7.0 Vto 10.0V

Detection Capacitance

Range

50nF1nF

Accuracf0.05..2F)

+(2.5% + 6 nF)

Accuracg?.1..10nF)

+(10% + 6 nF)

Classification

Classification Range 0mA tB0 mA
Classificatiohccuracfl..15 mA) + (2.5% + 600A)

Classification Accurgldy..50 mA) + (1.86 +400MA)

Events Measured 1 (standard), 1 or 2 with ‘Ryjense
Mark Region Range 05to5mA

Mark Region Accuracy

+ (2% + 106A)

Classification over VoltéRA602Bonly

14.5V and 20.5V

Power Range 0 to 56 Watts
Resolution 001 W
Accuracy +(2.0% + 0.1 W)

Load Current Range 0 to 1000 mA
Resolution 0.1 mA

Accuracy (1..15 mA)

+ (2% + 600A)

Accuracy (16..50 mA)

+ (1.85% + 606)

Accuracgs1..100 mA)

+ (1.0% + 508A)

Accuracy (101..1000 mA)

+ (0.75% + 806A)

Port Voltage Range 0 VDC to 57 VDC
Resolution 0.1V

802.3aBackfeed Voltage Accuracy + (0.75% + 100 mV)

Trace Types Voltage, Current, Power, Voltage & Current
TriggeModes ImmediateClass(leading edge of first eyent)

Source(ON or OFF transitjon)

Transien{Current or Poweti}h Selectable
ThresholdndSelectable Riigigger Sample Coun

Sample Rate (Voltage, Current, Power, V;

PDAG0B: 0051 20 msetsamplgl-2-5 pattern)
Voltage, Current also support 0.025 msec/s
PDAG02A: 017 20 msetsampl€l-2-5 pattern)
TransienfTriggerind?OA602A& PDAG02B:
0.27 20 msetsamplél-2-5 pattern)

Trace Length (Voltage, Current)

PDAG03B: Selectable up3&2Qpoints
PDAGOA: Selectable up1@80 points

Trace Length (Power, Voltage+Current)

PDAG03B: Selectable up266Qpoints
PDAG02\: Selectable up@d0 points

Streaming Trace

Parameters Included

Voltage, Currehtstantaneous Power, Avg. Pow

Sample Rate

5 msec or 10 msec

Trace Length (5 msec period)

01048400 samples5R42 seconds)

3.5.4. 802.3at LLDP
Interface Parameter Specification
Receive Inboard Ethernet switch is configured to filter for LLDPDUSs. |
parsed to extract the IBEE3atonformant PoweaMDI TLV;
PD Port entire raw frame is available for analysis.
(WithPDALLDRAT feature | Transmit LLDPDU containing an [&EE3atonformant PoweaMDI TLV
license) with programmatically controlled alloc value.
Trace Continuous (once started by the user), stores and optionally |
802.3aPowewriaMDI TLV content.
LAN Port No LLDP support.
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3.5.5. Physical and Environment
Category Characteristic Value
Physical Width 7.5"
Height 3.0"
Depth 10.0"
Weight 3.21lbs
Power 100VAC i 240VAC, 50-60 Hz, 1.3A Max.
Environmental Operating Temperature 0°C to 40°C
Storage Temperature -20°C to 85°C
Operating Humidity 5% to 95% RH, Non-Condensing
Altitude 2000 Meters
Pollution Degree 2

3.5.6. Certifications

Category Specification
CSA Listed (CSA22.2 EN6101Q (Test & Measurement Equipment Safety Standard)
Safety No. 61010)

EN5501:2016(Industrial, Scientific Equipment RF emissions, Europe)
- FCC Part 15, Class A £\ §1326:2013 (Immunity)
Emissions (Industrial Equipmen - - —
emissions, USA) VCCI (Information Technology Equipment emissions, Japan)
AS/NZS 3548 (Information Technology Equipment emissions, Australia/N
Low Voltage Directive (2014/35/EU)
Electromagnetic Compatibility Directive (2014/30/E
ROHS Compliance Dire@d&1(65/EU
CE Marking Directive (93/68/EEC)

European Commissic

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.

Patents: U.S. Patent 10,060,965
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4. PDANntdernae

The PDAG00 is controlled exclusively via s@fre running on a host P@ Graphical User InterfacgUl), PDA
Interactive, is furnished with the instrument, and can be used to control the instrument and perform various
measurementsPDA Interactive serves dise virtual front @nel for the PDA600 instrument and is also referred to as
PDA-600 Interactive.

4.1. Starting the Application

PDA Interactive is launched from the Windows desktop by clicking on the PDA Interactive icon
shown inFigure 4.1. PDA Interactive can also be launched from the Windows Start Imenu
selecting the menu item Staxt All Programs-> Sifos-> PDA-600 Interactive.

Because the PDAO0O is a singlaiser instrument, only one session of PDA Interactive may be open at
any one time on the host PC. Additionally, PDA Interactive cannot be opePeddiShell PDA
(see section) is already opened on the host PC.

#  PDA-600 Error X

PUA-300

Intzracijy2

Important!  Before opening PDA Interactive,
the PDAG600 instrument must be connected by
USB cable to the host PC and the RB@O instrument must be
powered on.If PDA Interactive cannot discover a connected an
powered PDA instruent, the software will napen andte
warning message iRigure 4.2will appear.

Figure 4.1
INITIALIZATION PROBLEM 1, CANNOT START PDA-600
Interactive.

Make sure the instrument is connected, and AC power is
turned on.

Reported error:

pda_config: Could not connect to device 1. Reason: "Attempt
to open device sn: 604A0001 failed.

Error reported: pdausb_read: read buffer is empty.

# Initializing PDA-600 Interactive....

Figure 4.2 No PDA found warning

While PDA Interactiveopens, the splash screen showfigure 4.3
PDA Interactive splash screexill appear. During this time, PDA
Interactive will upload numer@usettings and calibrations from the
PDA-600 instrument. Thienetime proceswill take about D
seconds to complefeer connected PDA0O instrument

$ Sifos
echnologies

settings &

Connecting

PDA btall

Please wait whif

Copyright 2023 Sifos Technologies, Inc.

# PDA-600 Interactive 3

Figure 4.3 PDA Interactive splash screen Fie PDA Help
PSE/FD \ Analysis W 802 3at Test \ 8023kt Test W LLDP Trace \ LaN l
PDA Interactive is a tabbetialog graphical PSE Emulation PD Signatures
. . 6023 5td 802 3at 8023t PD Detection [N Cpeles] |1 El
user interface that will always open to the ca N o
PSE/PDtab menu (seEigure 4.4). All other & 2Psaks @ Ol o Mol o o
tab menus will be disabled when PDA O zesas @ DI e uok Rt kohm)
Interactive opens. Accessing those tab & spa W Cesita [ Dossits . E‘:F]TW
menus depends upon two factors: Pover Cspaciy (s power up) PD Clasifcation AtA AIB
* 15w 45w (o= " Class Sig(ma)  EV1
. . EVZ
1. PDA-600 instrument licensed features. o o o 1 om
Some tab menus will never activate e S s
unless the instrument is licensed for the . T E=
functions associated with that tab menu. (- 3 i 2
Configure Signature Sensitivity
2. Discovery of a connected PD. Features o P
of certain tab menus are gated by Moasuro
characteristics of the PD that will be .
tested. Important! ThePD to be tested ﬁ
must be connected et
PD port before the full menu can be
accessed. ﬁ ]
PDA BOZBOO0Z  PWR A PwR B PSE:  2-Pair 15w 480VDC PD: Class UNKNDWN

November ¥, 2024
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If more than one instrument is connected to the host PC, then PDA

File PDA Help Interactive may be selectively connettto any one of those instruments.
Features a2 Tex | 812 This is done from th®DA drop-down menu using th8electoption (see
4 oz sat les ous i .
Reconnect Flgure 45)
m # PDA-600 Interactive 3
TRl 260280002 l
802.3 St 233t File PDA Help
Pai Polarit Al
- e PSE/PD | Analpsis | 8023atTest | 8023btTest | LLDPTrace | LAN

Figure 4.5 PDA Select Menu

Figure 4.6 PDA Interactive Tab Menus

The tab menus included in PDA Interactive (Bagure 4.6) are described in thellowing table. See sectiod.5for a
description of PDA600 optional license features.

Tab Menu ' Purpose Required Feature License
Analysis Manual measurements and analyses of PSE | None
behaviors during power-up, while powered,
and during power-down.
802.3at Test Automated PD Conformance Test of 802.3at | PDA-602-CT-AT
PDb6s
802.3bt Test Automated PD Conformance Test of 802.3bt | Only available to PDA-604 instrument
PDbds
LLDP Trace PoE LLDP Protocol Analysis and PD PDA-LLDP-AT
Protocol Responses
LAN Configuration of LAN Data Port None

4.2. PSE/PD Tab Menu
Before any PD measurements can be performBd, IRteractiverequires that users:

1. Describeessentislhar acteristics of a hypothet junderlestiit esti ngo
2. Discover fundamental characteristics of the-@idlertest.

Important!  Both of thesactions must take pladeforePD measurements can performed ThePSE/PDtab
menu (seé&igure 4.4) is where this is done Section4.2.1will address above step 1 and secdob.2will address
above step 2.

4.2.1. PSE Emulation (P (EmkfTim
. ) 8023 51d &+ 802.3a 802 30t
The PDA602 emulates-Par, 802.3atPSE connections802.3bt

. . Pai Polarit Alt
connections are disabled and are only supported by-GWIA o e
InStrumentS & 2-Pair Al Mol * MDDl
" 2-Pair AlB L ]| & MOl

An 802.3a PSEpowers either thalt -A pairset or thélt-B pairset, and ) aFe
does so using one of two electrical polaritidf! ( i po s i MDIv e
X ( A n e g aThe RD&E02 can be configured to any one of these

¥ Class a4 ™ Class &l-B

Power Capacity [at power up]

four settings using th2-Pair Alt-A, 2-Pair Alt-B, and respectiviDI 15w € 45w S
andMDI -X settings (se€igure 4.7). Note that if the-Pair Alt-A & anw £ sow £ gnw
setting is selected, the polarity settings forBlare disabled and visa Mot Evarts 2
versa.

Final Mark [msec) 25 =
802.3atP SEOG6 s ar e-1,¢hatisi%ewatt Cipalpes or Tygeor VellEge(m (D () 55 3
30 watt capable. At the electrical level, a T\ P SE allows a PD to Pawer Stagger (msec) oS

draw over 13 wattby furnishingtwo-event classification while a Type Configure
1 PSE wouldnly furnish oneevent classificationsge sectio2.3).

The emulated PSE can be defined to operate either as d {gpale

event) or a Typ& (two-event) granting PSE utilizing tH&W and30W

settings as shown in Figure47.hi s al |l ows the us-<. e s
responses when connected to either type of PSE. Figure 4.7 PSE Emulation menu

Important!  ThePower Capacity (at power up)setting does not restrict the actual power that the emulated¢#5E
deliver to a PD. As test instrument, the PB&02 will furnish up to at least 1000 mA regardless ofRbever
Capacity setting.
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Depending on thPower Capacitysetting, the menu will report thdax Eventsthat will be delivered to the PD
during classification. If a Typ& (25.5 watt) PD is connected to the PD port Btak Events= 2, then that PD will be
classified using 2 events. If thennected®D were a Typd (13W) PD however, it would only receive one event
when classified by the emulate&Pbecause that would libe behavior of a typical Typ2(30W) PSE.

Two other PSE settings complete the user definition of an emulated PSE-indhKlark (msec) setting defines the
time duration of the final mark interval between the final classification pulse and the applafgiower. This
setting is useful for validating that a Ty@ePD will retain a 25.5 watt (Bvent) power grant over various mark
intervals that a PSE might present. The allowable range for this setting is 25msec to 300msec.

A second, very important PSE parameter istbiage to PD (VDC) that is, the voltage furnished directly to the PD
interface. This value can range from 28.0V up to 57.0V. Unlike an a@kahBt has just one fixed output voltage,
the PDAG0O instrunent is a variable power supply that can mimic the actual voltage delivered to a PD over all
possible connection environments including 100 meter cabling léngfthis essential feature is critical for
interoperability testing of a PD.

Once a desired$E emulation is entered, t@®nfigure button may present red text. This means that in order to
complete the PSE emulation within tRBA-600instrumentConfigure must be pressedlf a PSE setting is altered
andConfigure does not turn red, then there is no need to [essigure. An example of that would be changing the
Voltage to PD (VDC)value.

g PDA: 602B0002 PWRA: PWHR B: PSE:  2-Pair 30W 455 VDC
o

Figure 4.8 PSE Emulation Dashboard Indicator

Once the PSE emulation is configurélte PDA Interactive dashboard indicator S, S
at the bottom of the menu will update to describe some critical characteristic: oy o '
the PSE emulation. IRigure 4.8 the indictor says that the emulated PSE is e s
Pair powering with30W capacity (e.g. Typ&), andthat it will furnish45.5 p—
volts to the PD interface. This dashboard indicator is present no matter whic
tab menu is selected.

C 4-Pair ™ Class AltA # Class AlkB

Power Capacity (at power up)

In Figure 4.9, the PSE is configured to the following setup: T 5 e e

Maw Events: 1

1 PSE will classify and power using tidt -B pairset

Final Mark (mses) 160

1 Power polarity willbeMDI ( Aiposi ti veo) Voltage to PD (VDC] w4
1 PSE is Typel (15W), that is, will classify with just-Event R Sz (e b=
1 Mark Event following classification will be 160 msec [ Contpure |

1 Voltage at PD input will be 42.5V Figure 4.9 Type-1 PSE Example

4.2.2. PD Discovery

In order to testhe PD properly, PDAnteractive also needs to verify that a valid Pl D'S‘;‘He'
is connected to the instr ume nAsdiscussed

in sectiord.2 above, this operation must be completed before other tabgmweill

be enabled. Exit

Discovering the PD is easily done by simply pressingitiseover PDbutton when
it is configured red (sefigure 4.10). Until this is done, the PD dashboard indicatc
in the lower right of the menu will indica@®ass UKNOWN. PD: Class UNKNOWN

Regardless of how tHeSE Emulationis configured, the result of tigiscover PD  Figure 4.10 Discover PD Button
operation will be one of Class 0, 1, 2, 3, or 4 Begire 4.11). This is true even if

the PSE Emulation performs eegent classification because it only takes one classtdu resolve the 5 different
clases. IfaClass 5, 6, 7, 0882.3bt PDwere connected, it would be discovered &3ass 4PD because, depending
on PSE Emulation, oplone or two class events wike utilized.

Important! If the connected PD is altered during testing and the pse.  2Pai 30w 455VDC FPD:  Class 4
newly connected PBbasa different PD classification, thigiscover
PD should be pressed to-déscover the actual connected PD

classificationso that the dashboard indicator is accurate at all tim@sgure 4.11 PD Dashboard Indicator

! The PDAB02 presents approximately W&f source resistance meaning actual output voltage may be slightly lowel
than the programmed voltage when load currents are higher.
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Finally, if no PD or if a severely defective PD is connected vibisnover PDis executed, a message will appear
indicating that the PD is not recognizable as an 802.3 PD and the dashboard indicator will not updatecovhe
PD button will therefore emain red and access to other tab menus will continue to be disabled.

4.2.3. PD Signature Testing
The PDAG602 instrument measures the following PD signatures:

PD Signatures

9 Detection Resistand®det) FD Detecton  Cycles] 1 3
9 Detection Capacitand€det) & Final| ) Average
9 Classification(Class Sig mA) Gl AL

(& Rdet [kahm] 2539

The measurements are always performed using#teEmulation defined above . ij”a:“:””
et [u

in sectio4.21. That means that all three signature types will be assessed using| ., .~ " s AE
selected pairse\t-A or Alt-B) ard polarity MDI or MDI -X) defined in that PSE | ~ c.csgpme e

Emulation. Ev2
Measure EW3
When detection signature measurements are performed, th&BDkxstrument By
has the capability to cycle the detection probe repeatedly much like a-power EvS
managed (osystem) PSE might do preceding Mark.
FD Signatures powerup. This then exposes the RiDder Assigned PD Class 7 »
PD Detection N Cyeles) [3 =] test to possible Arear wurtuu vundition of
C Finel & Average recycling probes. TheD Detection (N Figure 4.13 Rdet Measurement
AlA AR Cycles)setting governs how many detection
® R cycles will be performed up to a maximum of 6Phe actial detection signature
S lige measurement can then be taken on just the final cycle by selEatadgor it can
;;ﬂet iu“‘ ia AD|L1E be the average of measurements from all probing cycles by selaggnage
¢ Cem sl BT In Figure 4.13 a detection resistance PD Signatures
A E:Z measurement is perfor_med fran Alt-A PD Detection (N Cycles) (3 3
e emula}ted PSBy selectlngR.det (kohm)and . € Findl & Aveiage
e pressingMeasure. Just a glngle probe cycle is AA  ALB
ok utilized. The result is a valid 802.3 PD signaturt ¢ Rdet(kohm)
Aszsigned PD Class ? ? Of 2539KVV pu Scignalur:] e
det [ul
Figure 4.14 Cdet Measurement In Figure 4.14, a detection capacitance P Clasicaten AR A
measurement is perimed from an AB oS ) 5:1 :DZ
emulated PSE by selectii@glet (UF) and pressindleasure In this case, the Moasure E\; °
instrument is configured for 3 probe cycles andAkierageresult is reportedThe ot
result is a valid 802.3 PD signature of Orfi s
In Figure 4.15 a class signature measurement is performed by sel€&itisg Sig Assig"edpotz; 224 ”
(mA) and pressing thileasurebutton. In this case, the PSE emulation configlire
was 2PairAlt-A and30W while the discovered PD is class 4, sB\&nts are Figure 4.15 Class Measurement

produced and measured. THe fsted here presents a valid2®A class 4
signature on both class events and a valid 2.2 mA Mark Event load between classification events.

The number of classification events utilized in assessing the PD class signatures deghed®SE Emulatiomd the
discovered PD as follows:

PSE Power Capacity | DiscoveredPD Class | Class Event Count

15W Any 1
30w 0-3 1
4 2

TheClass Sigmeasurement is not affected by #i& Detection (N Cycleskettingi just a single cycle of
classification is utilized.

Note! If a signature measurement is performed while the PD dashboard inditatesJKNOWN, then the
measurement will automatically invoke tbescover PDprocess before completing the signature measurement.
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4.2.4. PD Signature Sensitivity Testing

ThePDA-602B supports the ability to assess detection resistance and classification

Signature Sensitivity

@ Rdet Ak~ [Neaswementin progress... signatures over the practical range of PSE probing voltages. These are referred to
5| Clor= EVI INOTE thie vl iake skmost 60 as sensitivity measurements as they assess signature variation as a function of
Measure seconds to complete. probing Votage.

In Figure 4.16 an Rdet sensitivity measurement is performed by selecting
Rdet(Alt-*) and pressing thikleasurebutton. The measurement is performed on
the PSE emulaticdefined pairset (AHA or Alt-B) with the emulatiordefined

polarity (MDI or MDI-X). The measurement reports detection resistance at 2.7V,
the minimum allowable probe voltage and at 10.1V, the maximum allowable
probe voltage. Themidange, or @ASTDO meas Rdee ment
measurement under PD Signatures.

Signature Sensitivity

& Rdet (ah-) [RDETECT_2.7V: 25.35 kohms
DETECT_STD: 25.32 khms
€ ClassEV1 |RDETECT_10.1V: 25 43 kohms

VOFFSET: 1.01 VDC
Measure
Figure 4.16 Rdet Sensitivity

Signature Sensitivity
€ Rdet (AR

(% Class EV1 |NOTE this will take almost 20

seconds to complete.
Measure

When the Measure button is pressed, a notification that this measurement is tin
consuming is presented (deigure 4.16 as the measurement typically takes on th
order of one minute to complete.

Measurement in progress..

In Figure 4.17, a classification signature sensitivity measurement is performed o
just the first PD classification event by select®lgss EV1and pressingyleasure
PD Classification load current is assessed at 14.5V, the minimum allowable pro
voltage, ad then again at 20.5V, the maximum allowable PSE probe voltsge.
with Rdet sensitivity, the measurement is performed on the PSE emidafiord
pairset and polarity.

Signature Sensitivity

€ Rdet (A< STATUS: READY
CURRENT_14.5¢: 38.7 m&
@ ClassEV1 |CURRENT_20.5V: 40.2mé

Measure

Figure 4.17 Class Sensitivity

This too is a lengthy measurement, consuming about 20 seconds as indicatethinsh®sfication (seEigure
4.17).

4.3. Analysis Tab Menu

TheAnalysistab menu (seEigure 4.19) facilitates manual testing and troubleshooting of a powered device (PD). The
menu offers an array of testing resources including:

1 Manual powering of a PD drpower removal from the PD
9 DC meter of voltage, current, power, and béméd voltage
I Highly configurable waveform traces gumpemm—m— - "
of voltage, current, power, and e PO Help
Comblned VOItage and cu rrent PSE/PD Analysis 802.3at Test | 802 3ht Te: LLDP Trace LAN
9 Long duration streaming traces of
PD paver consumption with
violation analysis PD Powering Trace Metering Transient Trace
. . . PSE: 2-Pair 30W ClassPiset A @ Voltage C Cunent Trigger Ciiteria
i Configurable transient triggered S @ FralMakins: 125 || © pome  VekagetCurert & pbove
T jer [ms] . © Beloy
traces _ _ ;P.S:g[gpla nlm Ua;a T © Mol parameter Seam Patsst Theshold
i Load Monitor access for strip R G PRI [ = ma
. . fon, i & AlA C AB rigger Location
charting PD power consumption ove — | Femove | o ' 8 105 brad
IongI periods of time with violation F‘Z"M Eiemend — o0 d se o e
analysis Sample Period |2 - msec o
DC Parameters Tiiggering LoadMonitor
. . . @ Immediate " Classification
TheAnalysistab menu is only accessible | « v P oot © T
following conf!guratlonof the_ emulated Clcusn s [OEE 5o .
PSE éee sectiod.2.1) and discovery of " Pone Status MLS:;,
the connected PDsée sectiod.2.2). b Measure
M‘ Terminate
Exit
g PDA: 602B0002 PWRA PwWH B: PSE:  2-Pair 30W 425VDC PD: Class 4
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4.3.1. PD Powering and Power Removal

ThePD Poweringsulbbmenu is generally utilized to apply power to a PD and then to remove power from the PD.

When power is applied, it is always preceded by a PD classification that is dependent upon the PSE esaalation (

section4.2.]) and the discovered PBde sectiod.2.2).

Inside thePD Poweringmenu 6eeFigure 4.20), characteristics of the
emulated PSE are shown including the powered paikef or Alt-B, the

classificationEvent Countthat will precede each powep, and thé=inal

Mark time duration between classification and power application. These

Ce\PSet A settings are all adjusted with the PSE emulation defined. 4Fh&tagger

G Mark (ms): 125 is time is ony applicable to the PD&04 instrument and is always zero

with the PDA602.

PSE

2-Pair 30W

PD Powering
PSE:
Event Count

4Pr Stagger (ms):

Woltage to PD (VDC Update

I Voroll Remp This menu also offers the ability to set the input voltage at the PD interface

Class Aemove over the range of 28 VDC to 57 VDC. This control replicates the voltage
& Power Power control seen earlier in tHeSE Emulation portion of the PSE/PD tab menu.
I Closs Oriy It defines the voltage that will be applied when power is turned on to the
PD and its value is always shown in the PSE dashboard disglayigure
4.20).

Figure 4.20 PD Powering Sub-Menu

Additionally, while power is being appliedtotReD, t he vol tage may be Upgddigbuttert ed fAon
that only activates while the source power is turned on. For example, if the PSE was powered up to 48 VDC and it is
desired to change that to 52 VDC, the user would ¥iéiage to PDto be 52, then preddpdate.

Generally, power is applied to the PD by pressingllass & Powerbutton. As stated earlier, this will result in an
802.3at specification compliant classification process

immedidely followed by poweringhe PD with thevoltage T

defined byVoltage to PD The PD classification is q FDA: 60280002 PWRA: J P B:
importantto Type2 ( 25. 5 W) P Ddgentt h -
classification in order to draw their full power load. For

t hose P EdéstCountfl, hely @&e restricted to Figure421Power Status ALEDO |
draw no more than 13 W.

One the source is turned on, either MWR A: or PWR B: dashboard indictors will turn green according to which
pairset is powered as shownRigure 4.21. Power is removed from the PD by pressingReeovePower button at
which point the dashboard indicator will turn fAoffo.

The PDAG00 instrument supports a special mode of powering designed for o Poweiing

studying PD turron and turroff voltage levels. WheNon/Voff Ramp is PSE: 2-Pair 30W Class PiSet. A
selectedseeFigure 4.22), theClass & Powerbutton is renamed tRamp Up Eegt = (I e
and theRemove Powerbutton is renamed tBamp Down In this configuration, | et 0

PD input voltage slowly slews from 28 VDC to the settinyaitage to PDat a Votage 0PDVOC) 425 3 Update |

rate of approximately 5 volts peecond. So a powep to 50 VDC would

consume between 4 and 5 seconds. As sliowigure 4.2, trace meteringsge S ‘ Romp ‘
section4.3.3 can work in conjunction with the power ramps to observe voltage -

and current inctions indicating PD turon and turroff points.

Whenpower is applied with the voltage ramp, Wen/Voff Ramp check button " Veitngn Teace

disables because the only option for power removal is to ramp the voltage bac =
down via theRamp Downbutton. TheRamp Downwill run at a similar slew N
rate from the currentoltage to PDsetting down to 28 VDC. %__[
The option also exists to perform a PD classification without applying power.

This is done by selecting tiidass Onlycheck button whereby thelass & D T T (T ey T () ) (T O
Power button will only produce a PD classification and tRemove Power SR

button will become disabled. This mode can be used for triggering traces to
observe PD classification as described below irTtiaee Metering Menu(see
section4.3.3.

Ez:EE

Figure 4.22 Voltage Ramp to PD
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4.3.2. DC Parameters Menu
PD Powering
PSE: 2-Pair 30W Class PiSet: A
Event Count: 2 Final Mark (ms): 125

4P Stagger [ms) 0
Vohage toPD VDC) (480 3|
IE Von/V
Class
& Power

I~ Class Only

Update

Remove
Power

DC Parameters

* Vollage VPORT:47.2VDC

Current
" Power

" vbkid

Measure

Figure 4.23 DC Voltage Measurement

PD should block any voltage ompowered pairset from appearing am

unpowered pairset.

4.3.3. Trace Metering Menu

TheDC Parameterssubmenu (seéigure 4.23 enables immediate
measurement of DC parameter$Vhile the meters will function with or
without powerapplied to the PD, the primary purpose of these
measurements would be to assess
parameters while powering the PD

DC Parameters
" Vokage CURRENT:516.8m4

TheVoltage andCurrent @
measurementare averaged over e
100 mseavhile thePower -
measurement isampled and
averaged over one secofsge
Figure 4.24. Measurements are
performed by selecting the desired
meter and pressing tiveasure

Cunrent
Power

Vbkfd

Measure

DC Parameters

" Vokage AVERAGE_POWER: 24.52'W
PEAK_POWER: 27.28W

button. " Cunent

& Power
The backfeed voltage € Vbkid
measuremeny/bkfd, is a Measure

measurement of voltage on the
unpowered pairset.Thefront end
full wave bridgein a conforming

DC Parameters

" Volkage |BACKFEED YOLTAGE:0.00
vDC

" Curent

" Power

+ Vbkid

Trace metering is a powerful analysis and diagnostic resource provided by F| _Measue
Interactive working with PDA600 instruments. Waveforms can be captured
and graphically displayed for each of the following parameters:

Voltage
Current
Instantaneous Power

= =4 -4 =4

Waveforms are always displayed in Microseicel
In order for waveform traces to open, Excel must be configured to

spreadsheet reportseeFigure 4.27).

Voltage and Current Combined

Figure 4.24 Other DC Measurements

I SECURITY WARNING Macros have been disabled. Enable Content

Figure 4.25 Excel Macro Enabling

Important!

fully enable macro executioriChis is also a requirement of test reports for the PD Conformance Test Ssite(s) (

Trace Metering
@+ Volktage " Cument
" Power " Voltage & Curent

" Multi parameter Stream

Pairset

& AlA C AlB

 4Pair

Duration 50000 3 Sec

Sample Period [1—'] msec

Triggefing

@ Immediste Classificatio

" PowerOn/Off ¢ Transient

Trigger Delay 0.000 ﬂ Sec
Status

Measure

Terminate

Il

Figure 4.26 Voltage Trace
Configuration

sectionb.3).
drop down menu (s€&gure 4.25.

In Figure 4.26 aVoltagetrace is configured with the following options:
Sample Period= 1 msecTrace Duration = 5.0 seconddmmediate
triggering.  With this configuration, pressing teasure button will
immediately start the

. PDA-600 Ti Fill . *
voltage trace that will NSty éecﬁr'\iﬁg ]
1 time | Ave e .
then automatically L= Terefes=s —
open( fi p o p(see p
Figure 42D after the | —
five second trace " e
duration. s —_—
g
izsn
S
e e e e e e e e om
e —m)

Figure 4.27 Voltage Trace (5 sec., 1 msec Samples)

! Trace reporting requires Microsoft Office, version 2007 or newer.
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Sample Periodand tracéDuration are interrelated settings that depend upon the type of meter selectedether
the PDA602 isa PDA-602B or an older PD&02A. The following table shows thesédat@énships, utilizing a few of
the Sample Periods to compute minimum and maximum tragerations.

Meter Sample Period PDA-602A PDA-602B
Sample Period Voltage, Current 0.1to 20 0.025 to 20
Range msec / sample Power, V+I 0.1to 20 0.05 to 20
Duration Range Voltage, Current Minimum msec 0.0002 to 0.128 0.00005 to 0.128
seconds 1 msec 0.002 to 1.28 0.002t05.12
20 msec 0.04 to 25.6 0.04 to0 102.4
Power, V+I Minimum msec 0.0002 to 0.064 0.0001 to 0.128
1 msec 0.002 to 0.64 .002 to 2.56
20 msec 0.04t012.8 0.04t0 51.2

Important! Generally, becaudBuration is the dependent variable, it is advised thaiShmple Periodshould be
configured before specifying thiesiredtraceDuration.

Trace Metering

" Wolage " Cunent

& Power " Voltage & Current
£ Multi parameter 5 tream

Pairsst

& AlkA Ak

C 4Fai

Duration 4.0000 él Sec

Sample Peried 5 7] msee
Triggering

@ Immedisle Classification

" Power On/Off © Transient

Trigger Delap noon 5 Sec

Status
M Meter state READY
ﬂ Produced plat.
Terminate

Figure 4.28 Power Trace
Configuration

Traces can also be triggered on specific events that include:

In Figure 4.28 aPowertrace is configured with 5 msec sampling aridugation of 4
seconds. Triggering isnmediate so the trace is started when Measurebutton is
pressed. Figure 4.29shows the result of thiBowertrace. The trace report includes a
header indicating Minimum and
Maximum power levels within the | ¢ sifos’
trace and ta timing of those -
points. Average power is also

presented in the header.

Power Trace

0000 0800 073 1199 1588 1938 2397 2797 3185 3596 3995
Time rasmns)

— Power (W) —— st Poweh (W)

Figure 4.29 Power Trace (4 sec. 5 msec Samples)

§  Start of Classification
1 Power Application

Y Power Removal

1  User Specified Load Transitions

Trace Metering
€ Voltage @ Curent

% Powe: & Volage & Cuer
€ Mult parameter Stiea

Pairset

& Ara € AB

€ 4Pan

Duration 02000 3 Sec
Sample Period 2 - msec
Triggeting

€ Immediate & (lassification

€ Power On/Oif € Transier
Trigger Delay oooo 3 Soe
Status
MMM- state ARMED
Termminate

Figure 4.30 Current Trace
Armed State

November ¥, 2024

When the trace meter is configured to triggeiGbassification (seeFigure 4.30,
pressing th&leasurebutton places the meter into an ARMED state where it will wait
for the instrument to initiate PD classification in order to start the tr&ie.
classification is initiated after the PDA600 Trace File 3 sifos |
Class & Powerbutton is pressed in —_— —
the PD Powering sulmenu.

In Figure 4.31 aCurrent trace Current Trace
triggered onClassification is
collected. In this trace, two event
classification is shown with mark
events separating the class events ar| £
powerup following the second mark | #
event.

The Classification trigger option is == .I,,,, e s

only availdle for selection when the e

PD is not already powered by the

PDA-600 instrument. Figure 4.31 Classification Triggered Current
Trace

g e EEEEEEE

Gt ImA) st Pawaea (W)
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ThePower On/Off triggering option enables trace collection to start on either the application of power antvalre
of power. When this trigger mode is selected andMeasurebutton is pressed, one of either @lass & Power(or

Trace Metering
" Voltage " Curent
" Power & Voltage & Current
" Multi parameter Stream

Paiset

& AlA C AlB

C 4Ps

20000 3 Sec
Sample Period m msec
Triggering

" Immediate € Classification

Duration

& Power On/Off " Transient
0000 3 Sec
Status

M Meter state READY
ﬂﬁuduced plot.
Teminate I

Trigger Delay

Figure 4.32 Voltagei Current
Trace with Power-On trigger

4.33 The trace starts when the = )
power source turns on at 28 VDC and starts ramping up. Clearly 2/ o

visible in this trace is the voltage (~ 39V) where the PDgwn and
starts drawing ~630 mA.

Traces that are in the ARMED state or are actively collecting samplf o= = e s oo we v o
may be terminated by the user by pressindigmeninate button that
activates while the trace meteraisned or actively sampling.

4.3.4.

Voltage & Current Trace Reports

Ramp Up) and theRemove Power(or Ramp Down) buttons will disable depending
on the powering state of the PBBRO0 instrument. For example, if the instrument is
not powering the PD, then tiRemove Poweror Ramp Down) button will disable
and the trigger event can only be generated after preStasg & Power(or Ramp
Up). Conversely, if the instrument is powering the PD, therCthses & Power(or
Ramp Down) button will disable and the trigger event can only be generated after
pressingRemove Power(or Ramp Down).

In Figure 4.32 aVoltage & Current trace with 5 msec sampling and a duration of 8
seconds is configured to trigger oPawer On/Off event. When th&leasure
button is pressed, the meter enters the ARMED state.

In thePD Poweringsulbrmeru, theVon/Voff Ramp option is selected and because
the instrument is not presently

applying power to the PD, thiRamp
Up button is activated anlamp ==
Down is disabled. Pressing the
Ramp Up button then initiates this
trace and after 8 seconds, produces
the trace report shown Figure =

m}..w\
=

Voltage+Current Trace

™

Time (seconds)

—vohge(vbe)  ——current (ma}

Figure 4.33 Voltagei Current Trace triggered
from Ramp Up

The Voltage & Current trace report (deigure 4.33 offers a specialrace View menu feature. This feature will also
appear on MultParameter Stream trace reports discussed later in sdc3i@nThe Trace View man(seeFigure
4.34) allows viewers to instantly select any meter trace of interest. The options are:

View | Explanation

Voltage (Blue) Voltage only trace ViR
Current (Red) Current only trace

Voltage+Current (Blue) Voltage trace and (Red) Current trace cument
1 sec Avg Power (Green) Power (watts) trace with 1 sec running average

Inst Power (Brown) Power (watts) trace with no averaging Voltage+
1 sec Avg + Inst Power (Green) Average Power and (Brown) Sampled Power (watts) Current
Voltage + 1 sec Avg + (Blue) Voltage and (Green) Average Power and (Brown)

Inst Power Sampled Power (watts) 1secAvg

Figure 4.35 Trace Report
Tabular Data

November ¥, 2024

Power

All Excel trace reports, including the Voltage & Current report, include
Trace Datatab where all of the tabular data used in plotting the trace
theResultstab is stored (sefeigure 4.35. This data is available for
any manual searches or computations that might be of interest while
analyzing trace data taken from a PD.

Inst
Power

1secAvg+
InstPower

Voltage +
1secAvg+
Inst Power

The rawcaptured trace data utilized in the spreadsheet report can be note: average Power

directly accessed from a comyasaparated text file (.csv) located in the requires>1seclongtrace.
Figure 4.34 Trace

following folder:
View Menu

C:\UserdPublidPDA600Results<PDA Serial #¥pda600_trace_data.csv
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Trace Metering

" Vohage " Current

4.3.5. Trace Metering with Trigger Delay

& Power Vol urten
Trace meters offer the ability to delay triggering from a specified trigger event. This ) oo

€ Multi parameter Stream

feature enables highly resolved traces covering small time windows. The typical e
application for this feature would betostudy P | oad s pi k shertyafer - .. e are
a powerup. € 4P

Duration 05000 3 Sec
In Figure 4.36 aPowertrace is configured so that a 0.5 second trace with 0.2 msec = sampiePeicd 02 =] msec
sampling will trigger exactly 0.25 seconds following power application to the PD. S ™ X
the captured trace will wirav the time period 0.25 to 0.75 seconds following pewgr | © ™ © Cessfedten

& Power On/Off © Transier

Trigger Delay could also be utilized to create highly resolved views of load current "% ™* = =

during portions of PD classificatiarsingClassificationtriggering and also to zoom in S —
on PD turnon andshutdown transients usingon/Voff Ramp mode powering and the
Power On/Off triggering mode.

Status

Terminate

Figure 4.36 Trigger Delay

4.3.6. Transient Triggered Traces

TheTransient Triggered trace is a very useful tool for troubleshooting unexpectddderansients, or excursions,
as the PD is powered at any user selected voltage.Tra@heient trigger option is only available while the PB§00
is furnishing poweto the PD and the selected trace meter is o@uaoent,

[sce Bt anst Power, orVoltage & Current. Transient triggered traces will report either
€ Vokage @ Curent current (mA), instantaneous power (watts), or voltage+curseet $ection
C Power ‘oltage & Current 4.3.4 depending upon #tracemeter selection.
= utpeeameley Steen TheTransient trace has the ability to run indefinitely until a user specified
Parset criteria is met. The trace can be cancelled at any time by pressing the
& pls C AlB Terminate button that activates while the trace is running. The trace will
~ &P utilize the usesspecifiedSample PeriodandDuration.
Duration e = 2ec TheTransient Trace submenu (se€igure 4.38 is the means by which the
Sampie Period |2 =] meeo Transient triggering criteria is established.
Triggering This submenuonly activates when Transient Trace
£ Classification Transient trigger mode is selected. Within | Tiigger Criteria
- this menu,Trigger Criteria can be ,
O/ Trensien described asggith@rbove for Belowa Sl { A Comrerk
TiggerDelay (0000 =] Sec threshold level. So either rising edge or " Below @ Power
Status falling edge thresholds may be specified. Pairset Threshold
Measure |T|a|:e completed. 27 = W
: TheTrigger Criteria also spedies whether Trigger Location
Terminate I the thresholds are in units GLirrent (mA) © 10% (Start)
or Power (watts). ThePairset Thresholdis = 50; T
. . . the numeric value of the threshold and *+ 0% [Center
Figure 4.37 Arming a Transient Trace should be entered either as mACifirrent is " 90% (End)

selected or watts Poweris selected. The termPairset Thresholdis utilized because
when testing 4air powering with the PD&04 instrument, th&ransient trigger

threshold is always restricted to just one of the two powered pajrsets i ) .
Figure 4.38 Transient Trigger

PDA-600 Trace File 3 In Figure 4.38 the Trigger Criteria

Criteria is defined aAbove a

[ sead = !w—lmllhlhﬂ : . . .

| s T T === numeric threshold (i.eiging edge) and the units of that threshold
arePower, specifically27 wattsin this case. This means that the
transient trace will run until the instantaneous power load meets

Current Trace

e or exceeds 27 watts, whereupon the trace will automatically
e terminate.

T TheTrigger Location selections specify where in the transient
- trace the edge that exceeds the threshold should ag@r.

(Start) means it will be 10% of thBuration specified into the
trace. 50% (Center) means the transient will start half way into
the catured trace an80% (End) means the transient will begin
O m R e e T e at 90% of the tracBuration. InFigure 4.39 a transient current
— G — i reema associated with the excursion above 27 watts defin€ture
4.38was captured and plac&8% (Center), that is, in the middle

of the trace window.

Figure 4.39 27 Watt and 690 mA Excursion
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Trace Metering

4.3.7. Multi-Parameter Stream Traces " Voltage " Curent
Note! Streaming traces arenly available to PDA600 instruments licensed for © Power " Voltage & Curent
the802.3at PD Conformance Tesfeature(see sectiod.5). B e S

Pairset
Another powerful capability of the PDBOO is the ability to run virtually ) s 8 arn

continuous sampling of PD power consumptiproducing anulti-parameter

tracereport(seesectiond.3.4) that includedEEE 802.3at limit violation . i
indicatorsfor Pclass_pdg Ppeak_pd Tcut windows, andMPS low power ee Doy 800 3 sec
sections2.4and2.6). SamplePeiod  [5T]  maec
Triggering

WhenMulti parameter Stream trace is selected (s&égure 4.41), the Sample @ Immediaste € Classfication
Period options are reduced to either 5 msec or 10 msec per sample. With 51w ¢ Fowe om0 € Transient
per sample, the streaming trdaaration can be up to 5242 seconds (08&r TriggerDelay |0 B Sec
minuteg and with 10 msec, that maximuburation can double (over 174 Status
mmUtes' Measure

. Streaming traces are initiated by pressing the UCTLIFED

tensure  [Frcamiace s nrving Measurebutton (sedrigure 4.42 and will
acquied 15,500 sec always begin by classifying and then powering rigyre 4.41 Streaming Trace

_ Teminate | the PD using the settings displayed in B2 Configuration

Powering submenu. If the PD is already

powered, then power will first be removed. Time zero in a streaming trace is always
the start of PD classiftion.

Figure 4.42 Active Trace

e Streaming traces may always be cancelbile they are
e runningby pressing th&erminate button. When

streaming traces complete, the PD will remain powered.

n o etags Stream traces open to a special report with features
' ——— 1+ ‘ similar to theVoltage & Current trace report seen
above in sectiod.3.4 The default, or opening view of
the report is voltage and current traces (Sgere

s 4.43. In this example, a stream traceDafration 60
seconds with 5 msegample Periodwas run.

cccccc

s
fae

Inst
o Power

2N

50 1 lsecAvg+
o | la
0w sow s pew mem mew e am osx sk s
T (s e

msthoer

Alternative views are as described in secddhi4 In
Figure 4.44 the report view is changed losecond
Average Current.

——VolagEWDg  —— Curmnt (mA]

Figure 4.43 Stream Trace Opening View

The Streamtrace report also performs IEEE 802.3
parameter limit checking and displays those resnlteeé report headelf a violation is discovered, the time of the
initial violation is reported and the violation is annunciated in redFigures 4.43and4.44 there is a Ppeak_PD
violation reported.

R IEEE 802.3 limit violation categories include:
= T echnologies
e e Heading Explanation
e — Pclass_PD Average power draw (1 sec window)
o (e.g. 25.5W for Class 4 PD)
=0 ~ — Ppeak_PD Peak instantaneous power draw
= (e.g. 28.3W for Class 4 PD)

Eun-l\ ; Window Exceed Pclass_PD for over 50 msec
zm - Duty Cyc Exceed Pclass_PD over 5% of time
" MPS Below Iport_mps_min current for

greater than 350 msec
S R e T o e MPS Duty Below Iport_mps_min current for
P more than 250msec per 325msec
window (77% duty cycle)

Figure 4.44 Stream Trace Average Current View

Stream trace reports include fhieice Datatab (seeFigure 4.35 that contains all of various trace data for each view
and also contains flag markers for any limit violations discovered
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4.4, Load Monitor

Note! The PDA600 Load Monitotis only available to PDA600 instruments licensed for tB82.3a PD
Conformance Testfeature(see sectionl.5).

Multi -parameter Sream traces as described above in sectiB.7, are collected and then displayed in the standard
trace spreadsheet report following collection of the complete trace. While this has the benefit of producing a fully
formatted report covering a usgpecified time durationt does not allow the user to
observe PD power load behaviamntinuouslyin real time.

LoadMonitor

Another form of streaming trace, thead Monitor, provides reatime charting of PD
instantaneous and averdgad power over potentially very long time duratio$is
form of streaming trace does rdisplayvoltageor currentin real time, though both may
beevaluatednce the trace has been stopped

Open
Load
Monitor

The Load Monitor (seEigure 4.48 is a separate staradone graphical user interface that
is accessed via th@pen Load Monitor button (sed-igure 4.47) in theAnalysistab

menu. When the Load Monitor is opened, the PDA Interactive tab menu is withdrawn.
Figure 4.47 Load Monitor

Access Important! The Load Monitor is only partially constrained by thR8E Emulation

formed in thePSE/PDtab menu. Theonfiguredpowered pairset(s), that2sPair Alt -A
or 2-Pair Alt-B (seesection4.2.]), will be utilized by tle Load Monitor when sourcing power. However, PD input
voltage and class event counts are configured locally in the Load Monitor and do not affect settings described in section

4.2.1 The Load Monitor

(classification)Eventscounts are
. Vport [48.0- Aloc [150 = DiscoveredClass [ Ppeak max [15.66 Wno viol. Energy Used [0.025  W-H  MPS no vial.
COﬂStralned)my by theType'z Events [2~ = [ Useuop AssignedClass 5 Pavgmax [15.65 Wna viol. 0.002  hours

Start

Exit

license option for the PDA02
(see sectiod.5). In addition, for
PDA-600 instruments licensddr

2 Pair PDA-600 Load Monitor sampling rate: 10msec

—
Instantaneous

—
Average

Trace Length
@ Contnuous

LLDP Emulation and Analysis 1 I SN A IS A S soemma| [ Simen
(see section.b), the Load Monitor R N A S I S N S R A o
supports LLDP power negotiation = =~ * b
to specified power allocations after| z wuoP Protocl
PD power is aplied at the start of | £2 £
atraceFinally, the Load Monitor | & n , ‘ H ’ \ “ “ \ ’ H —
performs its own PD discovery i [
when it open$ this is independent | 2 -

of theDiscover PD operation g1 Zonot |
described in sectio#.2.2 iy

Trace

Theoneconfiguration of the Load
Monitor influenced bythe
Ana|ySiStab menu is thSample ¢ 20 25 30 35 40 a5 50 55 60 65 7o r
Period (msed. The Load - h“':""“'
Monitor, by default will sample at

5 msedntervald. However, if the
Sample Periodis set tol0 msedn
the Analysistab menu before the Load Monitor is opened, the Load Monitor will sample at 10 msec.

SigType: NfA AltAPpesk-2 [00.0 W AltBPpesk-2? [00.0 W Pavg- [o00 W

Figure 4.48 PDA-600 Load Monitor user interface

In real time, the Load Monitor can flalge same violations as the streaming trace described earlier in ge8tidbn
Violations are flaggeéh real time. More specificallyPycax_ppViolations are flagged @peak_maxviolations while
Puass_po, Windowed power, and power duty cyal®lationsall are flagged aBavg_maxviolations DC MPS and

related duty cycle violation are reported\BS violations in the Load Monitor header. As with the streaming traces
described in sectio#.3.7, the Load Monitor generally must start from an unpowered state so that the PD may be
classified. PD classificatioand if utilized LLDP allocation then establishes the proper thresholds for the three types
of load power violations.

The Load Monitor is initially configured by selecting the input voltsigert to the PD and the classificati@vents
count preceding powarp. TheEventscount options will include 1 event on all PBE®2 instruments and 2 events on
instruments licensed for theype-2 feature option. If LLDP power negotiation is to be utilized,tise LLDP check
button is selected and the desired PSE power alloc@tiaits) is entered in th&lloc entry box éee sectiod.4.1

below).

! See sectiodt.3.6 Transient Triggered Tracefr trapping short duratioPD load transients with more resolved
timina than is offered by the Load Monitor.
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Load Monitoring is initiated by pressing tBart button. This will automatically force the DC source to the OFF
state, then initiate PD classification and powpr Once a Load Monitor trace has started Staet button will be

renamed t&top and the trace may be stopped at any time by pressir@fdpdutton. After the PD is classified, the

measured PD classificatioBigcovered Clasyand the allowed power classification at powpr(Assigned Clasyare

displayed.

As theLoad Monitor traceuns limit lines inredwill be displayed indicating ththresholds foPgjass pp_ma@nd
Ppeak_po_max(S€EFigure 449). They are labele®avg_maxandPpeak maxrespectively. Instantaneous power is
plotted ingold while 1-second moving average of load power is plottedgirk blue. Any excursion of the gold
(instantaneous power) across Byeak_maxlimit line will be flagged as #peak_maxviolation. Any excursion of

the average load power across Bevg_maxlimit line will be flagged as ®avg_maxviolation.
cortinuous excursion of the instantaneous power acrog2ahg maxlimit line for a time frame exceeding 50 msec

(Window violation) will be flagged asRavg_maxviolation.

Similarly, a

Finally, if greater than 5% of instantaneous power

samples cross tHeavg_maxlimit line, that too will be flagged asRavg_maxviolation. For further information
regarding PD load power requirements and limitations, see s@cfiofthis mamal.

There is no limit line for DC MPS because that is measured in units of current (mA), not power (watts). However, the

load monitor is aware of load current and will sense if load current drops below 10mA for a time window exceeding
250 msec, in whiclsase, amMPS violation will be flagged. Similarly, if fewer thatv% of load current samples are

above 10mA, that too will flag aMPS violation. For further information regarding PRPS requirements and

limitations, see sectio?.6 of this manual.

The Load Monitor can be configured to run continuously or to terminate automatically after one hour uBiagehe
In additionusers may configure the Load Monitor to automatically terminate, or

Length settings $eeFigure 4.49).

Aifreezed when any type of

v i o | aStdp omViolationcltecktbuttorprior tos

starting the traceThis feature is extremely useful for observargl characterizingare intermittent power or load

current violations.

There is also an option to terminate the Load Monitor trace without turning off the DC source power. This is
accomplished by selecting theep Pwr ON when stoppingcheck boxprior to starting the traceGiven thissetting

the Load Monitor may then be-startedwithout power cycling the PD and the previassignedPD classification and
It should be noted that this willtieiizie any trace data collection by the

associated limit lines will still be in effect.

Load Monitor. All trace data collected prior to pressBigpwill be erased any time tHg&tart control is pressed.

The Load Monitor includes three scaling controls to adjust the vertical axis r&nggex controk the upper limit and
Ymin controls the bottom limit of the vertical axisThese may be adjiedwhile the trace is running. Tt#goom Out

button restores the original scaling.

Figure 4.49 depicts a Load Monitor trace with three violations shown:

1. Windowed (Power) Violation reported &avg_Max VIOLATION : PD load power exceed),ss ppmaximum

of 25.5W (class 4) for over 50msek.(; min)-
2. Peak Power Violation reported
asPpeak_max VIOLATION:
PDload power exceeds 28.3W
(class 4) maximum peak power
for one or more samples
3. MPS VIOLATION : PD load
current falls belowport_mps
for greater than 250 msec.

PDA-600 Load Monitor

Events [2 = [T UseuDP

port [35.0=] Alloc [ =| DiscoveredClass 5~
Assigned Class 5

2 Pair PDA-600 Load Monitor sampling rate: 10msec

Instantaneous

Ppeakmax [32.07 WVIOLATION Energy Used [0.040  W-H  MPS VIOLATION Start

Pavgmax [21.21 WVIOLATION 0.002 hours

Exit

Trace Length

Average & Continuous

© 1Hour

I stogon
Violation

™ KeepPwr
ON when
stopping

LLDP Protocol

I P

(Watts)

Pconsumed_PD

o el - s
30 3.5 4.0

SigType: NJA AltaPpesk-2 [00.0 W

=
[328 =] max
0.0 ¥mn

Zoom Out

el

45 5.0 5.5 6.0 6.5 70 75 8.0 r
Time (sec)
Pavg-® [00.0 W

AltB Ppesk-22 w Pavg® [00.0 W

Figure 4.49 Load Monitor trace with three violations
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Once a Load Monitor trace ismpletedthe collected trace may be exported to the standard trace spreadsheet report

(seeFigure 450) by pressing th®isplay Trace button. This opens the same report discussed earlier in setiBoh
and4.3.7. Using this data, details of any violation captured can be further stuBifade data including voltagend

current samples are then available in the same CSV fi

(seeFigure 451) described in sectiofh.3.4

ThelLoad Monitor is very useful for viewing PD

responses to different operating states and conditions
and may be essential to establishing PD conformancel

critical IEEE 802.3 requirements. Many, if not most, w0 a000
PDé6s will fail to pmgsen 7000
extremes during the relatively short duration PD N — : ' . -
Conformance Test that is the subject of secfion 0 - - ﬁ { -

PPesclimit 283W  VpomMin _425vDC
(W) |AvgPower(W) Ppesiicl |PclassViol |Wirliol | DutyCydlslViel |MPSViol |MPSDutyCyclsiiol

r

243 g B3
23] a3 R
23] a2 B8

Bn@neDmDmL,

Figure 4.51 Violation detail from Trace Data page

PDA-600 Trace File . C
} sifos ||

First Violation Time () 'Iechnologleg

Pdass PD| 255 |Pclass PD| Ppenk PD| Window | DuyCyc | MPS | MPSDury eport verson 2.07
Ppeak PD| 253w none 219 433 | 433 | &7

Voltage (VDC)
current{ma)

200
] 2000

100

—

ol | - | . | L

0000 0799 1598 2387 3196 3995 4794 5593 6392 7181 7350
Time (seconds)

——Voltage [VDC)  —— Current (mA)

Figure 4.50 Load Monitor of figure 4.31 exported to report

Many, i f not most, PD6s require

interaction or external control in order to exercise all of the
possible power draw states. For this reason, full PD
compliance testing should include both the automated PD

Conformance Test complemented by use of streaming traces

and/or the Load Monitor.

4.4.1. Using the PDA602 Load Monitor to Emulate LLDP Power-Gr ant i ng PSEO®Gs
Note! LLDP Emulation within the PD&02 Load Monitor requires that the PDB02 instrument bdicensedfor the

LLDP Emulation for 802.3at feature(see sectiond.5).

The Load Monitor offers another essential capability that is not available to the trace measurements. The Load

Monitor can emulate a PSEdt allocates power to a Ty2ePD using PoE LLDP (DLL) protocols.

PDds requiring morlyl EEEh83 tals@pport RGELLDP erqgtacel aselescribed earlier in

section2.5. This means that the PD must have the ability to communicate a power requirement via LLDP packets.
conveyed in tenths of a watt
ports. 9 for example, a Class 4 PD might require 18.6 watts to operate. AZITRBE& that utilizes PoE LLDP would
receive this as a power request from the PD and then allocate that power level, communicating that allocation (or
authorization) back to the PDFrom that point forward, the PD is obligated to perform within that 18.6 watt budget

That power requirement,

rather than the maximum 25.5 watt budget that a Class 4 PD is granted wherZaPiSfagerforms-Event

classification prior to poweup.

The Load Monitor is used to &ss two fundamental traits of the Typd>D insofar as PoE LLDP is concerned:

9 Verify that the PD, following a-Event classification, maintains a power load at or below 13 watts.

9 Verify that after the PD receives &hDP allocation for its requested power level, the PD aveaagepealpower
levels, including windowed power and peak power duty cycle, comply with the allocated power.

This capability, in conjunction with tHeDA-6020 s

abil it to forward

usergenerated traffic to and from the PD, serves as a powerful — CLESEIREEIVELTES

means to tune and verify PD power requests.

To emulate a Typ@ PSE that uses LLDP for Tyj#epower

Vport [42.5-] Aloc [255 == DiscoveredClass |1~
Events [T = ¥ UsellDP Assigned Class |71

allocation, thdJse LLDP check box is selected prior to stagia 2 Pair PDA-600 Load
Load Monitor traceqeeFigure 452). Normally,Eventsshould be Figure 4.52 PSE LLDP Emulation settings
set to 1 swuslizingllBReto Md@d&edType powerwill '
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not want to grant the full 25.5 watt Class 4 sl S
power level prior to the LLDP negotiation. | o, /=55 Ji5s oo o e e e, —
Setting to 1Event assurethat the PD will be 2 Pair PDA-600 Load Monit ling rate: 10 =
monitored for compliance to the 13W et e fm?:fu
maximum power levelAssigned Class 3) o . “°“
until the emulated PSE power allocationis | "~~~} ~ e [ ﬁiﬂ
delivered. 2 ot
Separately, the available PSE power is in e
entered or selected in tiAdloc control. 2 Post S
Typically, this level would be25.5watts T : S
because regardless of the emulated PSE | § Allocation —
power capacity, the PD will be monitored to | = * Load

its (LLDP) requested power level so long as J e T
that level is equal to or less than thiéoc ‘\[ - -

power level. Stated another way, the PSE . Pre-Allocation Load ] pa
emulation will gant the PD request if it is at € @5 50 95 M0 w5 Mo M5 20 125 10

Time (sec)

the Alloc power level or below. SqTeiNA  AlAPpesk [335 W e ateroesk [ W e
In Figure 453, a Load Monitor trace depicts

a Type2 (Class 4) PD that requests 22.3  Figure 4.53 Load Monitor Trace with LLDP guided power limits
watts to a PSE port that has 25.5 watts

available. The PSE then allocates the requested 22.3 watts and the limit IPe@sgomaxandPpeak_maxare
adjusted to reflect the allocat2d.3 watts. From that point forward, any reported power violations will be in
conjunction with those adjusted limits.

Summarizing, the Load Monitor is an indispensable tool for those who need to assure tHaPDypewer requests

are fairanddequate t hat i s, wondét produce
unexpected overload shutdowns by a FgpeSE.
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4.5. 802.3at Conformance Test Suite Tab Menu

Note! The PD Conformancg02.3atTest menuwithin the PDAInteractiverequires that the PD&02 instrument be
enabled for th&02.3at PDConformance Testfeature Type-2 (25.2W) PD testing additionally requires that the
PDA-602 instrument be enabled for tAgpe-2 feature Type2 PD testing with PoE LLDP further requires that the
PDA-602 instrument be enabled for tihé DP Emulation for 80 2.3atfeature These options were introduced earlier
in sectionl.5.

ThelEEE 802.3at PD Conformance Tesis an optional featureséesectionl.5) of the PDAG600 instrument that
provides highly automated analysis of critical powered device parameters, many of which are essential to

interoperability on all allowalel network TR - x
connections. Using the802.3atTesttab Fie PDA Help
menu éeeFigure 454), in just a few mouse PSEFD | Ands 8023 Tem e | 1oPTieee | LA

clicks, comprehensive testing and reporting i
performed with test results and associated
limit analysis appearingutomaticallyon a

Passive Tests Powered Tests

™ All Quadiants [~ Al Quadeants ¥ Type1Phy
pop-up Excel spreadshéet % ALTAMDI BATAMD [ Type2Phy
™ ALT A MDIX [~ ALT A MDIX [~ Type 2LLDP
P . [~ ALT B, MDI [~ ALY B.MDI
ThePD Conformance Test Swtenclu.dlng i =
test paramete@nd associated reporting is the Voo LevellDOV)  Dwed T fsec)
topic of sectiorb of this manual. R e
TestCycles/1 = Type 214353 Powered LLOP |80 <)
. . . = Unpowered (sec) |10 =}
The802.3atTesttab menu is organized into il M I~ Prompt belce st el T pomered et
one submenu forPassive Testand a second DL
Status
one forPowered Tests Those are addressed - B
below in sectiond.5.1and4.5.2
Start Test I
A Test Cyclescontrol (seeFigure 4.54) T
allows all teing specified for a PRuindertest
to be repeated from 2 to 10 times. This is 4 e
useful to assure the repeatability and ™ EACet Ten View Repon En
consistency of tested PD parameters as the
goes through cycles of powering and power
removal. ;’ PDA: 602B0002 PWRA: PWR B: PSE;  2-Pair 30W 425VDC PD: Class 4

-

TheMulticycle count control allows the
testing process to emulate certain +eafld
PSE6s that, for power management reasons, cycle detectio
is critical that PD detection signatures, mdyrdetection resistance and capacitance, are consistent across these
repeated cycles. Users may configure from 1 to 64 cycles of detection whereby detection signatures will be assessed

- for 802.3 compliance on the first and again the final

cmd: pda_conformance pass altamdi cycles 1 multi 3 pwr altamdi type phy v1 37 v2 42.5t1 101260 _I detectiorsequence.

Staid confomarce et cpce 1o e 2T

Stari et et eyl for OB ALT A WOT " Users may also ent&UT Info 1 this is a model number

Stating Cstlests cycle 1 for FDAALTA D! and/oraserial number that will appear in the header of
eachtest report. tican be arbitrary textAs testing runs,
information regarding the current state of the test

[ J JJ sequence will appear in ttstatusfield (seeFigure

4.55) of the802.3atTesttab menu.

Figure 4.54 802.3at Test Tab Menu

Figure 4.55 Test Sequence Status display

The PD Conformance Test is initiated with Start
Testbutton. Once testing is started, ®Bip Testbutton will activate and the sequence may be halted by pressing this
button. Stopping the sequence will typically take several seconds and the test report will not automatically appear.

TheView Report button may beised at any time after testing is complatdpen the most recent report at any time
and will open a report for a partially completed sequence that was tezthimatheStop Testbutton. Finally, the
Exit button will terminate PDA Interactive

45.1. Passive Tests Configuration

Passive tests include measurements of detection signahdesassification sigitures They do not involve nor
require application gbower.

! Note! Microsoft Excel 2007 or later must be sepdyaiestalled and configured to allow spreadsheet macros to run.
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802.3 compl i ant presbndsgnature®aneceive power an @éach

of four fAquadrantso. Th2i Regavdiess obthep | Passive Tests ier i
hardware design of a PD, to the outside world, the PD must be specification
compliant in each of these quadrants, that is, AL T™MDI, ALT -A MDI-X, ALT-B [V &l Quadrants
MDI, and ALT-B ™ ALT A MDI
MDI-X.
[T ALT A, MDIX
Passive(andPowered Testscan be configured to assess sighatures on selected [~ ALT B, MDI
individual quadrants, e.@d\LT A, MDI -X, or on all four quadrants by selectiAt ™ ALT B MDIX

Quadrants (seeFigure 456). When test sequencing includes more than one

quadrant, test results will be presented on aalthli test report pages named by

quadrantUs er 6 s wanting to run only the lg_uwer eu-~Tests can
by simply not selecting any quadrants in Bessive !

gure 4.56 Passive Tests

Passive Tests Testsmenu(seeFigure 457).
[ All Quadrants The testingwill adjust to the absence or presence offigge2 feature license
[ ALT A, MDI If theType2 feature licensé s enabl ed, al 41 (<RI ar Typed lfupto h e r
[~ ALT A, MDIX 25.5W) will be assessed with botFEYent and ZEvent classification.  This is because 2
™ ALT B, MDI Event classification was conceived to be interoperable with-lypeP D6 s meani ng
[ ALT B.MDIX PSE6s pesfvemmi td akzsi fication on all PDO6s

Figure 4.57 No Passive

classifying a Typel PD properly.

If the PDA-Type2 featurelicenseis not enabld, testing will only be performed with- 1

Event classification andertainvital characteristicsof Typg P D6s wi | | ot
other words, a Typ& PDwill only be evaluated only for interoperability with Tydle P SE & s .

4.5.2. Powered Tests Configuration

ThePowered Testswithin the PDA Conformance Test Suite produce a series of parameters that are related to the PD

both during initial poweup and then while operating under steathte powet These paramets are discussed in

sectionb.

ThePowered Testsubmenu is shown ifrigure 458. Just like the

Powered Tests

Passive Testsubmenu, users may select one or more quadrants over [~ All Quadiants ¥ Type 1 Phy

which the powered tests will be rurif no quadrants are selected, then ¥ ALT A MDI ¥ Type 2Phy
powered tests will not be run at adlegFigure 4.59). ¥ ALT A, MDIX ¥ Type2LLDP
[~ ALT B, MDI

For ma n xecuing éhepgweredtests in multiple quadrants will take | = aLt e, MpIx
consideraly longer and will produce marginally higher defect coverage, | vpotLevelDCv)  Dwell Time [sec)
provided that all four quadranase selected and tested tine Passive Tests Type13805]  PoweredPhy [10 =

Powered Tests

[~ All Quadrants [~ Type1Phy

[~ ALT A MDI [~ Type 2 Phy

[T ALTAMDIX [~ Type 2LLDP

[~ ALT B.MDI

[~ ALT B, MDIX

Vport Level (DCV) Dwell Time (sec)
Type1[380=]  PoweredPhy 10 =
Type 2435 =] Powered LLDP |60 =]

Unpowered (sec) 10 =]

[~ Prompt before start Dwell Time powered test

Figure 4.59 No Powered Tests

menu.Conversel,f or PD&s |
isolated signatures on ALT A and ALT
B pairsets and possibly isolated loads
under each pairset, muljuadrant
powered testing is essential. It is also
mor e i mpor wherefronf o gig,B 58 Sowered Tests configuration

end electrical design varies between

the quadrants. Users interested in testing parameter repeatability may choose to
test multiple quadrants as a fhigher
Test Cycles

Type 2435  Powered LLDP |60 =]
Unpowered (sec) 10 il
[~ Prompt before start Dwell Time powered test

There are three levels of tapverage provided in the test suite. These levels may
be independently selected or combined. Tige 1 Phyoption is available to all
instrument configurations and provides powerand powered on testimglevant

to all Typel and Type2 P D & sme respkats, tlisdesting requires the PEDA to emulate a Type PSE. ltis
because those PDO6PSEDS @qatd cnusd@xtoengd | tyo wT:

important for Type2 P D6 s
behaviors in that condition.

TheType 2 Phyoptionis available ® all instrumerg enabled for th&ype-2 feature. This testing is essential for
Type2 P Bnd should be performed with Tyie P D& s wh eTgpe-p Phg endompasses test coverage for

1t should be noted that measurement of the maximum and minimum power demand of a PD may require user
interventions with that PD and may also take considerable time to assess. The PDA Conformance Test will acco
such user interaction as describedeation4.5.3 TheLoad Monitor described in sectiof.4is a specialized facility
for characterizing PD power demand behavior over [mergpds of time.
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PD behavior in response teE¥ent classificatiosithat grant full 25.5W power levels to Tyf2e P D 6 gart this | n
testing requirethe PDAG00 to emulate a Typ2 PSE thaprovides2-Event classificationvhen powering any PD.

TheType 2 LLDP licenseoptionis available to all instrumesienabled fothe LLDP -at feature. (These instruments

must also be enabled for thigpe-2 feature option.) This testing is essential for Tgpe PD6s only and encomj
test coverage for PD behawsarequired for recognizing and respondingto Tgpe P SE 6 s Dmfarinitial s e L L

Type-2 power authorization and/or for ongoing power managemémsome respects, this testing reqeihe PDA

600 to emulate a Typ2 PSE that usdd_.DP (DLL) to allow full power to Type€ P .D Besting covers PoE LLDP

protocol and poer compliance to requested and authorized power levels.

If no quadrants are selected unBemered Teststhen none of the test coverage types should be selsetefiqure
459). This will prevent powered tests from being sequenced.

Another configurabn within thePowered Testsulbmenu is port voltage to be applied when the PD is powered.

This is the port voltage at the PD interface. The default strategy is to furnish the minimum operating voltage at the
PD6s maxi mum power axinun aperaling voltage ire syt powassnbtedgnodes. So by
default, a Typel PD would be tested usifitype-1 Vport Level = 38V and a Typ& PD would be tested usifype-

1 Vport Level = 56V during Typel power demotion testing afdgpe-2 Vport Level = 43.5V during Type2 testing.
TheType-1 Vport Level ranges from 37 to 57 VDC and tiigpe-2 Vport Level ranges from 42.5 to 57 VDC.

Important! Typel PD6és are expected to operate in th2 PbBbsage ra
are expected to operate in the range from 42.5 VDC to 57 VDC when linked t2 Tydl@ SE6 s2 P DO&Isy pceonnect e
toTypel PSEG6s may e x p e asilownsc3eVDCn\Whert a Ty2ePD ts éegted sncluding Tygke

power demotion, both voltage extremes are utilized in the default strategy. Actual PD input voltage may be 0.5V to

1V below the values displayed Trype-1 Vport Level andType-2 Vport Level.

Dwell Time (seeFigure 458) configures the amount of time that the PD Conformance Test will assess powered on
parameters of a PDPD 6 cantake many seconds or even minutes to achieve a steady state operating mode following
powerup. Measurementsugh as minimum and maximum power demand are performed over the Dwell Time
window. Users can direct the testing to pause prior tduvell Time window as described in sectidib.3below.

ThePowered Phydwell time is the timedllowing 1-Event and/or ZEvent classification over which power demand
and MPS parameters are measured. This can range from a minimum of 5 seconds to a maS®secohds. For
PDds that need to be ass e dicadMonimv(sesectondldshogdbe utilzedr i od of t i

ThePowered LLDP dwell time is the time following a-Event powetup over which LLDP protocol, power demand,
and MPS parameters are measured. This can range from a minirB0@reecbnds to a maximum 800seconds.
ForP D 6 s required Hongerpoweredontime, theLoad Monitor (seesection4.4) should be utilized.

Finally, theUnpowereddwell time is the minimum time that pasbetween successivewerups while running

powered tests. As each test sequence does involve multiple-ppsvand powedowns of the PD, this dwell time

wi || all ow for PD discharging and any ot heup. Phidcadir es et 0 a
range fronb seconds t60 seconds.

45.3. User Intervention During the Powered-On (Dwell Time) State Powered Tests

Many categories of PD6s wildl not I AlQuadants ™ Type 1 Phy enter min
power draw conditions without special interventiofsich interventions may | " ATAMOL T Tipe2Phy

involve combinations of interaction over the LAN and other external device | 474" [ Twe2ter

interventions. Examples include driving a security camera motor in freezil  ,1¢ voix

conditions or getting a wireless access point into highest possible power | vootieveipty)  dwel Time (se

Utilization. Type 1/380 3] Powered Phy m

Type 21435 =] Powered LLDP (60 =

If the goal is to capture such worst case PD |ahaigthe PD Conformance Unpowered (sec) 10 =]
Test,users can elect to configure a longer powame®well Time (up to 15 B e
minutes) and also to control when that Dwell Time window start$igare PDA-600 API Prompt

4,61, thePoweredPhy Dwell Timeis programmed to 120 seconds and the
Prompt before start Dwell Time option is selected. Given this [
configuration, the PD Conformance Test will run until the start of the

Preparing for Typel test power on.

poweredon phase, then issue a user prompt so the user contretathef ok
that two minute time window. This then allows the user a two minute power )
on time to intervene with the PD and configure various loading states. Figure 4.61 Dwell Time Pause Mode
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45.4. Ethernet Alliance Certification Testing

In 2018, the Ethernet Alliance introduced a PoE Certificatiogo program.The PDA-602in
combination withthe PD Conformance Test Suitas been certified tsupport comprehensive
fi f i r s testipgeequiregfar PD logo certification. Th&A Cert Test option will establish
fixed testingconditions and routeestall results to a specializedport template in support éifst EA Certified |
paty PD certification testing under the PoE logo certification program.

-

4.6. 802.3bt Conformance Test Suite Tab Menu
The 802.3bt PD Conformance Test Suite is not availabiliee PDA602instrument.
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4.7. LLDP Trace Tab Menu

Note! PD testing of POE LLDP (or DLL)ehaviorequires that the PDAO2 instrument be enabled for thgpe-2
andLLDP Emulation for 802.3at features These optioal featuresvere introduced earlier in sectidrb.

The primary purpose of tHd.DP Trace Tab Menu is to enable examination of powered devicelip&Hayer

discovery protocoll{LDP) behaviors including theesponseto a range of possible PoE LLDP behaviors on the PSE

side of he link. PoE LLDP was explained earlier in sec2ob

The PDAG602 can emulate the functionality of an endpoint PSE that uses LLDP interactions wit2 TygegD 6 s f
power management. This means that while theiR@ertestis connected to theD port and is powered, it can be
conducting linklevel communications withreemulated PSE while also processing traffiand from the PDA02

LAN port. The link layer (LLDP) dialog only exists on tAB port, not on th&. AN port. At the physical layer, the
PD port can be configured to auteegotiate 10/100/1000Bade or alternatively can be configured to aumegotiate to
a userselected link configuratio(see sectiod.8).

The fundamental analysis mechanism for LLDP behaviors is the protocol Ramcol traces capture PoE LLDP
messaging exchanges between an emulated PSE and-thedPiest. Traces indicate message source/destination
and mesage timing as well as

PSE LLDP Emulator Trace Sifos’ .
Jurs 9 2023 o0 Al ifos_ messageontents. Figure
PSA Address. 60280002 Traca Type Power_Up Technologies} A
4.71 provides arexample of
Time From To PD Class Type Source  Priority Requested Allocated PortClass WMDI Support MDI State
140 PSE PD 4 2 PRIMARY LOW 13.0| 13.0 PSE YES oM an LLDP prOtOCO| tI"acmr)ort
16.0 PSE PD 4 2 PRIMARY LOW 13.0] 13.0] PSE YES ON
18.0 PD PSE 4 2 PSE LOW 19.2 13.0 PD NA N/A
A . S W AlType2 PDo6s are
S - L e~ S (- S+ N L - S by the IEEE 802.3 standard to
. s —" 57 e o support the use of PoE LLDP
350 PD PSE 4 2 PSE LOW 19.2 19.2 PD NA NIA T
30| D PSE ] 3 PSE Tow 197 92 PO A WA for purposes of authorizing (or
40.0 PSE PD 4 2 PRIMARY Low 19.2 19.2 PSE YES ON .
0 FD Pse : : s Cow 02 oz PO A N granting) power beyond 13
Figure 4.71 LLDP Power-Up Protocol Trace (specification compliant) watts and for ongoing PSE

power management needs.
Type2 PD6s that do not provide PoOoE LLDP support are
many endpoint PSEds currently on the market.

TheLLDP Trace tab menu is shown iRigure ””""“’“ = il
4.73. It consists ofwo submenus: weers | o o
alysis 80233t Test 02 3bt Test LLDP Trace LaN
1. A PSEConfiguration menu for describing _ e
. figuration esulls
emulated PSkBehaviors Ftwe [z T | Rmmmodesiem B
i Class Everts  [2Events ~ Rieading LLDF Setlings. DONE

2. tA Control menu for managing protocol e || egv

races.

Aloc Grant [Request =]

4.7.1.  PSE Configuration pe—m o j
Important!  ThePSE Configuration submenu R N
. . . ther Settings
includedin the LLDP Trace tab menu fsostly e
independent of thESE Emulation configured in
the PSE/PDtab menuThe onlyPSE Emulation [z ]

settings utilized for LLDP traces are the powere
Pairs andPolarity (see sectiod.2.]). Settings

I™ Keep Power ON

performed in th&.LDP Tracetab menu will have |

4] [v]

View Report | Exit

no effect on settings in any other tab menus ang -
no effect on the PSE dashboard under the tab
menu.

ThePSE Configuration will be constrained by
the discovered PD indicated in the PD dashboay g3 o s euns PRE S| 22akImW 48 OVDE D ches 4
(see sectiod.2.2. The constraint is that the
maximum selectable power allocatidhyr Alloc  Figure 4.73 LLDP Trace Tab Menu

(seeFigure 4.73 andFigure 4.74) will not

exceed the maximum power allowed to the classification of tharri@rtest So for example, if the PD is a Class 3
PD, then LLDP power allocation is restricted to 13 watts or below.

Important! If a PD with a different PD classificatide connected while theLDP Trace tab is openthe PD should
be rediscovered using thBiscover PDbutton in thePSE/PDtab menu.
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Within the Configuration sumenu(seeFigures 473 and4.74), thePSE Type the Class Eventgat powerup), the
PSE power allocatiorP{vr Alloc), and the allocated grant typ&libc Grant) are settings that impact the LLDP
message content from the emulated PSE. The following table depicts the relationships between theRSkulated
Type, the range oflass Eventsthe discovered PD classificaticamd the maixnum power allocation permittad the
Pwr Alloc entry.

PSE Type [GESYSENS PD Class Maximum Allocation

Type-1 1-Event 0,3,0r4 13.0 Watts
1 3.9 Watts
2 6.5 Watts

Type-2 1-Event or Oor3 13.0 Watts
2-Events 1 3.9 Watts
2 6.5 Watts

4 25.5 Watts

While Typel PSEG6s t hat surpreTypel POBsLBDP aeestricted

om reque
h

fr
13W froma Typel PSE,soTyp2 PDO&6s shoul d b élypelvaadType2PSHemwlatioesh b ot
ThePwr Alloc setting éeeFigure 4.74) defines the maximum power the emulated PSE will allocate to theniélBx
test. If a PD requests more than this amount of power, the request will be denied, that is, it will be acknowledged, but

not allocated (or graad). This setting can be used to model PSE ports that under

power management, may have limited power availability. Normally, for an PSE Configuration
unconstrained Typ@ PSE port, this setting would 26.9/V to a Class 4 PD For a PSE Type [Typez =]
Type-2 PSE port that does not haligpe-2 power available, this value could bav ClossEvents [1Evert <]
meaning Typel power is allowed but not Tyg2 ThePwr Alloc button enables ass Events ki
the PSE allocated power to be altededinga trace this isapplicable tdPower Adj Pur Alloc |25‘5 il W
Tracesdiscussed in sectioh7.3
Important!  The PDA600instrumentwill not actually constrain the power drawn by = #lloc Grant Max >
the PDundertest, even if the PD overdraws its allocated power during an LLDP || Trace Length [1205 s
protocol trace. Testing of PD compliance to PD requests aBgB8er allocations || 1y period E
is done using theoad Monitor that is the subject of sectiaré. =
Resp Delay 10 = s
TheClass EventsandAlloc Grant settings ¢eeFigure 4.74) work with thePwr Other Settings
Alloc setting toaffect the initial and final allocated powlewels from the emulated

PSE. If a PSE performs a single class event at popethe initial power allocation Figure 4.74 (PSE) Configuration
will be 13.0 watts to the PD. If a Tyy2PSE performs-Event classification at
powerup, the initial power allocation will be 25.5 wattsthe PD.

TheAlloc Grant control then offers two options for the maximum power grant the PD will receive during the LLDP
transactions. Most PSE6s that use LLDP for power
requested power lel. SelectindRequestwill cause the LLDP emulation to produce that outconddloc Grant can
also be set tMax whereupon the power grafnom the PSHo the PD will be theiserentered (maximum) allocation

in thePwr Alloc entry box. This would be a less typical PSE behavior.

manage

The following table provideseseralexamples of the interactions betwegiass EventsAlloc Grant, Pwr Alloc, and
LLDP behavior. Note thatPwr Alloc may have been restricted Byscovered Classs explainedbove.

Class Events | Alloc Grant | Pwr Alloc Initial Allocation =~ PD Request | Final Allocation |

1 Request 25.5 watts 13 watts 21.3 watts 21.3 watts
Max 25.5 watts 13 watts 21.3 watts 25.5 watts
Request 13.0 watts 13 watts 21.3 watts 13.0 watts
2 Request 25.5 watts 25.5 watts 21.3 watts 21.3 watts
Max 18.5 watts 25.5 watts 16.9 watts 18.5 watts

TheTrace Length setting simply determines the length, in time, of an LLDP protocol trace. The trace starts when the
PD is linked to the PDA00 instrument and message transmission is intiated. The setting can range from a minimum
of 15 seconds to a maximum of 600 second

As many PD&6s will require considerable time (e.g. 106s
and begin packet transmissions following a pewgfTrace Length must be selected to be sufficiently long to allow

for this whendoingPower Up Traces Also, the pace of PD PoE LLDP messaging may be quite slow, perhaps slower
than one message every 30 second3race Length must allow for this as well.
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Emulated PSE LLDP message transmission is affected biyxtReriod andRespDelay configurations ¢eeFigures

4.73 and4.74). Tx Period represents the ordinary time period over which PSE PoE LLDP messages are transmitted
from the emulated PSE to a PD. This can be configured betiwsond an@0 seconds in 1 second increments.
When the PDA is providing power to the RiDdertest and after the RDndertest has linked up to tHeD testport,

the PDundertest will receive at least one PoE LLDP message from the PSEBv&rgriod.

TheResponse Blayis used to simulate the time it takes for emulated PSE power management to respond to a new or

di fferent power request from a PD. PSE6s are required t
seconds of message receipt. Using thigtrol, users can configure the PSE to delay betwesstond an@0 seconds

before transmitting a PoE LLDP message that acknowledges, and perhaps, grants, a new power request. By ranging to

20 seconds, users can evaluate any PD reaction to a slow déettgement from a PSE.

The emul ated PSE will transmit responses to power reques
between regularly transmitted messages every Tx Period. So as an exahplReribd is 8 seconds anflesponse

Delayis 10 secondsdqeeFigure 4.74), then a PD change of power request will not be acknowledged on the next PSE

LLDP messagéstead will occur on 8SE LLDP message at 10 seconds after the PD new request.

There are three additional settings that affect the LLDP protocol generate

the emulated PD. These settings are accessed by pressBifpénéettings Fields

button 6eeFigure 4.74) that opens the dialog shownFigure 4.76. Powet Source [Primary
Typically, these settings willave little or no effect on PD LLDP protocol Pricrity Low ~
behavior. TTL 120 3

ThePower Sourceconveys whether the PSE is operating fierimary
power source, Backup power source, or adnknown power source. This
information is unlikely to have much effect on PD behaviors. Hitiarity
describes the assigned importance or priority PSE power management u%’f&dﬂe 4.76 Other LLDP Settings

powering a PD connected a particular port. The optionsawe High, or

Critical. Mul t i port PSEO6s that distribute a |imited power reso
PSE and may choose to remove power from or possibly throttle power available to a lower priority port. As with

Power Source this informatia is not particularly meaningful to the typical Typd°D and may not in any way

influence PD behaviors.

TTLst ands -tbloirvédiamed provides indication from the PSE to
validity of message contentdn theory, if a PSE grants a requested power level to a PD, the grant may be considered

invalid afterTTL time unless another message comes along from the PSE bef®i tlexpiration. In practice, PSE

messaging will typically be much more frequently spacedL t i me fr ames and itds not cl ea
any way alter its behavior if a new PSE message failed to appear before TTL expiration. Géafiéradlyould be

configured to be larger tharx Period.

Note! TheConfiguration settings established on th&DP Trace tab menu will not be preserved when tiead
Monitor (see sectiod.4.]) is run with LLDP emulation.

4.7.2. Initiating and Stopping Traces

Within theControl submenu 6eeFigure 4.77), thePower Up Tracebutton initiates a new protocol traceTofice
Length duration with the PDA starting from a state of DC source turned OFF.
The DC source will be applied to the quadrant (for exarddld, A, MDI)

Power Up Trace presently defined in theSE Emulation portion of thePSE/PDtab menu.

Power Adj Trace

Control

While a protocol trace is running, tReesultsarea will indicate both status and
partial message content of the PoE LLDP protocol exchasgEigure 4.78).
This isupdated in real time.

Stop Trace

¥ Keep Power ON

While a trace is running tHetop Tracecontrol GeeFigure 4.77) will activate and
Figure 4.77 Trace Control in if pressed, will cause the protocol trace to stop. This may typically take a few
Unpowered State seconds to complete.

Whena Power Up Traceis run, an option exis to leave the PD powered with active LLDP protocol after the trace
completes. Selecting théeep Power ONcheck buttor{seeFigure 4.77) prior to initiating thePower Up Tracewill
have this effect. When the trace completes, the PD will still be pauethe Power Adj Trace buttonwill be

activated, and thKeep Power ONcheck button will be reamed tdJncheck to Power OFF(seeFigure 4.79).
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Power adjust traces start from a state where the PSE is furnisk ;:::;“;LLBP Pomer Up race &l
power to a PD and has perfqrmed some form of |n|t_|al POV T s mana e o verts 1 o matk2 i

negotiation and power gr.am'ng.- PSE.LLDP emulation is e L Nsers/Public/Sifos DA Aesuits B0280002/pc00 i iac
governeq b}’ th@SE Configuration settings and thQWf Alloc e e e by o i el i vt o e i

button withinthat sgbmenu may be used at any time to alter the B s T e e s 154022

PSE power allocation to the PD. 145 LAN STATE: LINKED

14 s SRC: PSE REQ: 13.0ALLOC: 130
16 s SRC: PSE REQ: 13.0ALLOC: 13.0

Power Up Trace decides to ithrot 243 5RC. PSE HEDQ‘HZALLEIE.‘IE.IZ
: Type2 power toType-1 levels  5:35c ro Aeq 132a0i0c 132
Power Adi Trace ona particular port, thBower  %:5ic o fea 193a10¢ 195
. . . L 39sSAC: PD REQ: 19.2ALLOC: 192
Stop Trace Adj Trace is first initiated, 40sAC PSE REQ: 1924L10C 132
then thePwr Alloc value is ' o
[V Uncheck to Power OFF changed to 13 watts aride
Pwr Alloc buttonis pressed. -
Figure 4.79 Trace Control in The PD will then receive | !
Powered State messaging indicatg the

revised PSE allocation level of Figure 4.78 Protocol Trace Status & Results

13W and thé®D shouldacknowledge this revised power level. In theory, if the PD desires to stay powered, then it
must also produce at least one LLDP mes&agé to the PSE where it redudessrequested power to that same 13W.

Successiv®wr Adj Traces may be run with changes in power allocation during those traces, so ltrelasheck
to Power OFF check button remains select@ge
Figure 4.79). WhentheUncheck to Power OFF I ke = =

check button is deselected, power to the PD will be ™ ™ ™ ,
. . PSEFD Analysis 802 Jat Test est LLDP Trace LN
removed immediately.
4.7.3.  Protocol Trace Analysis e ] | (e 4]
Once a protocol trace is complet&ipp Trace R B T v Lo
control will disable and iKeep Power ONwas not |
selected, the PD&00 will power down théD. e == o en
Tx Pesiod 8 s Vahse: Sifos PSx-3202
r Type: Organizationally Specific
At this point,a user can view details from the final == Eiwﬁe;w:f%:
packet received from a PD by pressing iew Pkts Cor RN o gt
button 6eeFigure 4.80). When pressed, tHesults e Fov A T
field will include full protocol detail regarding e Poms_Tye Tpe 2P0
construction and content of that LLDP packet. This cp T R 55
valuable for observing low level detail where packets K Pomercl ﬂ
may be conveying some unexpected value. £l [
Vewipot ex
TheView Report button opens the standard LLDP
Protocol Trace report. This is an Excel spreadsheet
that performs extensive analysis of the captured
protocol and flgs various different types of protocol | £J e o s G Gl o OB G o
and protocol timing violationgAn example of a
specification compliant protocol sequerace Figure 4.80 View of most recent packet received from PD

provided above ifrigure 4.71.

Figures 481 and4.82 include two examples of LLDP traces with one or more PD protocol violation&igune 4.81,

the PD requests Typz power of 24 watts at7 seconds and is granted 24vatts by the PSE aBlseconds.

However, aB5 seconds, ordseconds after the PSE allocated the requested power level, the PD fails to acknowledge
that allocation. IEEE 802.3 requires that the PD acknowledge the allocation change from the PSE within 10 seconds.

PSE LLDP Emulator Trace } e o
April 92019 11:16 AM q_ SIfos -
PSA Address: 60280123 [Trace Type Power_Up ] Technologie
Time From To PD Class Type Source  Priority Requested Allocated PortClass MDI Support MDI State

15.0! PSE PD 4 2 PRIMARY LOW: 13.0 13.0 PSE YES ON

17.0 PSE PD 4 2 PRIMARY LOwW; 13.0 13.0 PSE YES ON

19.0; PD PSE 4 2 PSE LOW; 242 13.0 PD N/A N/A

220 PSE PD 4 2 PRIMARY LOW; 242 242 PSE YES ON

25.0 PD PSE 4 2 PSE LOW; 242 13.0 PD N/A N/A

27.0 PSE PD 4 2 PRIMARY LOW; 242 242 PSE YES ON

29.0 PD PSE 4 2 PSE LOW; 24.2 13.0 PD N/A N/A

35.0 PD PSE 4 2 PSE LOW; 242 13.0 PD N/A N/A

37.0 PSE PD 4 2 PRIMARY LOW; 242 242 PSE YES ON

40.0 PD PSE 4 2 PSE LOW; 242 242 PD N/A N/A

46.0 PD PSE 4 2 PSE LOW; 242 242 PD N/A N/A

Figure 4.81 Power-Up Trace: PD fails to acknowledge PSE Allocation within 10 seconds
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In Figure 482, the PDisaTyp@ PDr equesting 18.5 watts, 0baweshelftbetsh e
class 4 PDn order to request 18.5 wattsAlso, the PD is requesting 18.5 watts, or Fgpgower, before receiving a
first LLDP message from the PSE. Given that the PSEbayet informed the PD that it is TyRecapable, the PD is
not allowed to be asking for more than Typbeower, or 13 watts. These are both protocol failures. The PD is also
indicating an UNKNOWN priorityi this is just a warningrovided in case thPD designer intended to specify
something different. It is not a protocol violation.

repor:t

PSE LLDP Emulator Trace d
April 10 2019 1128 AM -
PSA Address: 60280015 [Frace Type: Power_Up ] version 4.2.01
Time From To PDClass Type Source  Priority Requested Allocated PortClass MDI Support MDI State
150/ PD PSE 0 1 UNKNOWN Low 185 13.0 PD N/A N/A
17.0 PSE PD 0 2 PRIMARY LOW 13.0 13.0 PSE YES ON
2000 PD PSE 0 1 UNKNOWN Low 185 13.0 PD NA NA
220 PSE PD 0 2 PRIMARY Low 18,5‘ 13.0 PSE YES ON
240 PSE PD 0 2 PRIMARY | LoW 18.5| 130 PSE YES oN
26.0 PD PSE 1] 1 UNKNOWN Low 18.5 13.0 PD NA NA
310  PSE PD 0 2 PRIMARY Low 18.5| 130 PSE YES ON
330 PD PSE 0 1 UNKNOWN Low 185 130 PD NA NA
39.0 PD PSE [] 1 UNKNOWN Low 18.5 13.0 PD NA NA
400 PSE PD 0 2 PRIMARY | Low 185 130  PSE YES ON
450 PD PSE 0 1 UNKNOWN Low 18.5 13.0 PD NA NA
45.0 PSE PD 0 2 PRIMARY Low 18.5 13.0 PSE YES ON

Figure 4.82 Power-Up Trace: PD Fails for wrong PD Class & requesting Type-2 before PSE message.

Finally, in Figure 4.83, aPower Adjust trace captures PD response to a PD that was previously grantedwafi4.

power allocation, but then has that allocation revised down to 13 watts. The PD, by 802.3 standards, can choose to
ignore this as is the case in figure&.&here the PD acknoediges the reduced power allocation at 13 seconds but
never reduces its power request to 13 watts or less. Assuming the RDritirnes to draw more than 13 wattss

at risk of being shut down by the PSE. Had the PD reduced its power to 13niegtsio response to the reduced

power allocation, it would have altered its power request to 13 watts or less for at least one soessaere in the

10 seconds following that allocation change. In the report, a warning that the PSE is not hbad?idgower

request is marked at 21 seconds.

PSE LLDP Emulator Trace @ e o
April § 2019 12:04 PM el Sifos -
PSA Address: 60280015 [Trace Type: Power_Adjust | Technologie!
Time From To PDClass  Type Source  Priority Requested Allocated Port Class MDI Support MDI State

4.0 PD PSE 4 2 PSE LOwW 24.2 242 PD N/A N/A

9.0j PD PSE 4 2 PSE LOW 242 242 PD N/A N/A

10.0 PSE PD 4 2 PRIMARY LOW 242 242 PSE YES ON

13.0 PSE PD 4 2 PRIMARY LOW 242 13.0 PSE YES ON

14.0 PD PSE 4 2 PSE LOW 24.2 13.0 PD N/A N/A

20.0 PD PSE 4 2 PSE LOwW 24.2 13.0 PD N/A N/A

21.0 PSE PD 4 2 PRIMARY LOW 242 13.0 PSE YES ON

25.0) PD PSE 4 2 PSE LOW 242 13.0 PD N/A NIA

31.0 PD PSE 4 2 PSE LOW 24.2 13.0 PD IN/A N/A

31.0 PSE PD 4 2 PRIMARY LOW 242 13.0 PSE YES ON

Figure 4.83 Power-Adjust Trace: PD does not respond to power throttle-back by PSE.

4.8. LAN Tab Menu

The PDA602 PD Port can be configured for full auteegotiation to
10/100/1000Bas# or it can be fihardo
link rate (0, 100, or 100(BaseT) andDuplex mode Half or Full).
This is accomplishedithin theLAN tab menwsing theSpeedand
Duplex controls 6eeFigure 4.86). The configuration change
occurs upon selection of the desired setting. \Bpeedis selected
to AUTO, theDuplex setting is disabled becaua&/TO establishes
full 10/100/1000Basd autonegotiation to the highest rate and
duplex that the PIindertest will accept.

The speed and duplex settings have no effect ohAhe port, which
is always configured for 10/100/1000BaE@&utanegotiation and
therefore should link to any port.

TheConnectioncontrol is only available for the PDB04
instrument and will be disabled given a PIBA2 instrument. With
the PDAG604, thissetting enables a bypass of the 10/100/10008as

8~

Tei | UDPTica LA

Conbipucion

Spesd uTe =
Dugiex 3]
Cornecton [FETR <]

0002 PWR & PWRE PS5t ZPwn19w  480VDC PO Ch

interface on the PD port with a direct physical link between LAN apgjure 4.86 LAN Interface Configuration

PD ports that supports up to 10GBaEdink-ups)

r

t

! Note! Microsoft Excel 2007 or later must be separately installed and configured to allow spreadsheet macros to
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4.9. PDA Interactive Drop-Down Menus
PDA Interactive provides three drajpwn menu baoptions:

9 File: View firmware version and facilitate instrument firmware updates
9 PDA: Select PDA instrumensée sectiod.1) and display instnment license features

9 Help: View PDA software version and access PDA Reference

Manual 3 PDA-600 Interactive 3
File PDA Help

49.1. [File] Drop-Down Menu |
TheFile drop-down menu offers ablpdate Firmware option and an e

Exit option. Exit will close PDAInteractive.

3 pdab00FwUpdate

TheUpdate Firmware option opens the dialog shownkigure 4.88 }zfm?; e
This dialog shows PDA serial number and curfénnware Version. If | orssme s o
there is no need to update firmware, presS&ngewill close the dialog. |
Stait Update Done
If firmware is to be updatedithe instrument, then the location of the | ...
firmware file is entered undéiirmware File and theStart Update [renimeomehs =

button is pressed. Firmware updates may take a considerable amou
time to complete and the instrument should not be handled during the
proces. Once the update is completed, Elmme button is used to close

the dialog. | 5]

4.9.2. [PDA] Drop-Down Menu ) .
. . Figure 4.88 Update PDA Firmware menu
The Features option under the PDA ddgwvn menu opens a display of

PDA instrument licensed features ($égure 4.89. These features were all
described in sectioh.5. In Figure 4.89 a PDAG602B is licensed for all
optional features available to the PEBA2B. The remaining feates would

# PDA-600 Interactive 3

File PDA Help

only apply to a PDA604 instrument. Psm | 802.3at Te
Reconnect

The dropdown menu also providesReconnectselection. This mayused to Select b

restore a PDA instrument connection, including uploading PDA configuratior ———ryremulation

data, if the USBs disconnected and-mnnectedetween hst and instrument.

Instrument: SN: 602B0002

The Selectoption in the PDA drojglown menu allows selection of the PDA Feature Stace
instrument that PDA Interactive will manage. This is only relevant in PP
environments where more than one PDA instrument is connected to the hog Type-2: ENABLED
“i-Fais: DISRBLED
4.9.3. [Help] Drop-Down Menu Type-3/4: DISABLED

Conf_Test-bt: DISABLED

T Under theHelp drop-down menu, TLLDP-bt: DISABLED
there arawo selectionselated tchost LAN-TRIUI DISRBLED
softwareversion PDA Version and 0K

About. ThePDA Version selection
opens a windowseeFigure 4.90)
displaying the PDA600 software
versioninformation. This includes a
number of modules or software Figure 4.89 Licensed Features
containers that make up PB80O0 software.

File PDA Help

Technical Reference

The About selection $eeFigure 4.91) provides the current version
information pertaining to thEDA Interactive application.

TheHelp drop-down menu also includesTachnical Referenceselection
that will open the PDA02
Reference Manual (.pdf file).

The other optiongZonsoleand @ Sfos PDA-600 Interactive 3
Set Debugare disabled as the version 2 9> o
ga y - Copyright 2023 Sifos Technologies, Inc.

are for Sifos internal use only.

Figure 4.90 PDA Software Versions

Figure 4.91 PDA Interctive Version
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4.10. PDA Interactive Exercises

4.10.1. Verify PD Detection Signatures in Two Quadrants over Multiple Cycles

In this exercise, PD detection signaturg, Cqey) is evaluated ove? quadrants (AHA MDI and Alt-B MDI-X) with
4-cycle averagingThenRg is assesstacross detectioband voltage witlsignature Sensitivity measurement.

Measure Rger and Cge in Alt A, MDI -
PSE Emulation PD Signatures-
quadrant 802350 @ 8023 € a2 PO Detection (N Cycles) 4 3]
Select 2-Pair AL- A, MDI . Polacly pot £k C Final & Average
 MDIX AlA  AILB
€ 2Pair AbB & MDI © MOl 2542
1 & ira R Class AlA I Closs A8 Shmkelies
Select Rdet (kohm) meter ' ENG)
( ) Power Capacily (at power up) PD Classification AlA  AlLB
Select N Cycles= 4, Average & 15w e 45w e 75w © Class Sigid) EVT
Press Measure C aw e 6o © 9 EV2
| Measure | EV3
Max Events: 1
Rdet= 25.42 KWin Alt A, MDI
Select Cdet meter R
FD Delection N Cycles] |4 El
Press Measure € Pl @ hvage
Al-A AR-B
Cdet= 0.09/ in Alt A, MDI -
PO Classification ARA - AR-B
© Clasz Sigima)  EV1
EV2
Meature ‘ EV3
Measure Raet and Ceer in Alt B, MDI-X PSE Emulation PD Signatures
quadrant 80235 @ 8023 © o023t PO Deteciion (N Cycles) 4 3]
Select 2-Pair ALT-B, MDI-X Pais R € Final @ Average
€ 2Pain AA € WD & MDIX Al-A  ARB
-ﬁ 2Pain AIB © MDI -r: MDIX --'*‘m fkehm) 2542
Select Rdet (Kohm) meter — — !F Sinatue Type
: B o € Cdet (F)
Press Measure Power Capacily (at power up) PD Classiication AlA  AILB
@ 15w € 85 C 5% " Class Sig[mA) EV1
Rdet= 25.42 KWin Alt B, MDI-X o £ & e [—] £
Mot Evente 1 Measure ‘ EV3
Select Cdet meter PD Signatures
Press Measure temmte 2
Final & Average
Al-A AR-B
. C Rdet fohm)
Cdet= 0.09/7# in Alt A, MDI .
=
PD Class¥ication AlLA  ARB
" Class Sigma] EV1
Ev2
-
Ev4
eBsuts R ove 00 e ||| e
p Yy a RDETECT_2.7V: 25.19 kohms
2028 ort) ORI
|ass | N X onms
Select Rdet(Alt-*) M \OFFSET: 1.00VDC
Press Measure
Rdet= 25.19KW/ (2.7V),
25.45K W (10.1V), and 25.33K W (mid-
band)
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4.10.2. Verify PD Classification Signature from Type-1 and Type-2 P S &ndAdt-A, MDI-X & Alt-B, MDI

In this exercise, the Classification Signature is measured in 2 quadramsiMait-X and AltB MDI. It is measured
with both XEvent and ZEvent classification. Note! The 2Event classification measurement requiresThpe2

featurelicense See sectiof.5)

Measure Class signature in Alt A, MDI-X
quadrant

Select 2-Pair ALT-A, MDI-X
Select Power Capacity= 15W

(to get 1-event classification)
Press Configure

PD Signatures
PD Detection [N Cycles) |4 )
" Final & Average

Al-A Al-B

" Rdet (kohm)

Signature Type
" Cdet (uF)
FD Classification Al-A  Al-B

EV2
EV4
EVS
Mark
Assigned PD Class

-

3 ?

PSE Emulation

8023 5td & 8023t € 8023

Pairs Polaiity per A

o

© 2Psk ARE & MD C MD

€ 4Pai ¥ Class aka ™ Class Ak

Power Capaciy (st power up)

S o
3w € sow « sow
Max Events: 1

Fnal Mrk (msec) B 3
Voltage to FD (VDC) w0 3

3

Power Stagger [msec)

Configure

Select Class Sig (mA)
Press Measure

Event 1 Class signature = 40.2 mA
Event 2 Class signature = 40.1 mA
Assigned Class =3 (because of 1-Event)

Class signature = 40.2 mA

Measure Class signature in Alt B, MDI
quadrant

Select 2-Pair ALT-B, MDI
Select Power Capacity= 30W

(to get 2-event classification)
Press Configure

PSE Emulation

8023514 © 8023a €
Pais Polasty per AR

€ 2PaArA € Mol & Mol
@ 2PsiArE @ MDI € MDIX
€ 4P I7 Class Al F o

Power Capacity (at power up)

C 5w €5 c
@ 3w € 60\ c

Max Events: 2

Final Mark (msec) ]
Vokage to PD (VDC) ®o 3
Power Stagget (msec) P—3

Configure

POF
PD Detection (N Cycles) [4 3
€ Final & Average
Alt-A  Alt-B
€ Adet (kohm)
Signature Type

© Cdet (uF)
PD Classification Alt-A  Al-B

(& Class Sig (m4)| EV1 400
EV2 40.0 —

=) o

EV4

EV5

Mark
Assigned PD Class 7

22. -

Press Measure

Event 1 Class signature = 40.0 mA
Event 2 Class signature = 40.0 mA
Assigned Class =4 (because of 2-Event)
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4.10.3. Evaluate Class 3 PD Inrush Characteristics at 37V With Triggered Trace Measurement (Alt-A, MDI-X)

The inrush load current of a Class 3 PD is evaluated A AMIDI-X quadrant given the smallest allowe® input
voltage of 37V. A triggered trace captures the PD behavior.

Analyze PD Inrush Current in the Alt A, MDI-X PSE Emulation
guadrant given 37V input voltage *‘:ijs'“ P::f:ﬂ e
Select 2-Pair ALT-A, MDI-X C2paas @ h0) € ol
Select Power Capacity= 15W o e e
Power Capaciy (st power up)
Select/Enter Voltage to PD= 37V O A
Press Configure o e o G
Max Events: 1
Final Mark (msec) -
Trace Metering Volage to FD [VDC) E

" Power " Voltage & Current

£ Muki parzmeter Skeom In Analysis tab menu, Trace Metering frame:

Pairset

* A4 Al
Select Current (trace) Meter

Sample Period =1 msec
Duration = 0.1 second
TogemD Triggering = Classification
 Immediate Press Measure

" Power On/0ff € Transient

Tiigger Delay (0000 = Sec This will arm a current trace to start at the
Status beginning of (1-event) classification and capture
Measure the PD power-on current
Terminate

 4-Pair

Duration . Sec

Sample Period msec

In Analysis tab menu, PD Powering frame:

PD Powering
PSE: 2-Pair 15W Class PrSet: A
Press Class & Power Event Count: 1 Final Mark (ms}: 25

4Pr Stagger (ms): 0

VolageloPD (¥DC) |37 3] Update

I~ VonAoff Ramp
| Class ] Remove ‘
& Power Power
[~ Class Only
PDA-G00 Trace il _ E Sifos | Trace report opens.
‘ Stats] [oume | oo T gume \-:n_- ] .‘EChnM
ST ST NEEE SR R = 22| Pegk Inrush Current = 422 mA at 38 msec*
following the start of classification.
Current Trace
e | — *Note: If the trace was configured to trigger on
e Source, then the time base would start with the
=D application of power to the PD.
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4.10.4. Use Stream Traces to Evaluate Class 4 PD Power Loading After 1-Event and 2-Event Classifications

The stream trace is used to analyZ&lass 4 PD power draw over a first minute of pewerfollowing both a 4Event

and a 2Event classification. Given theBvent classification, a compliant PD would maintain power below 13 watts
over this interval. Given the Rvent classification, thBD is entitled to draw up to 25 watts starting 80 msec after the
powerup. Analysis is performed with minimum PD input voltage of 42.5V[Piote! TheStream trace requires the

802.3at PD Conformance Teftatureand2-Event classification requires thigype 2 feature See sectioi.5.)

In PSE/PD tab menu, PSE Emulation frame:

Select 2-Pair ALT-A, MDI-X

Select Power Capacity= 15W
Select/Enter Voltage to PD= 42.5V
Press Configure

Trace Metering

" Yoltage " Current

" Power " Voltage & Current
Pairset

& Abs C AkB

C 4Pair

Duration Sec
Sample Period  (J10° ] msec
Triggering

& |mmediate € Classification
€ Power On/Off € Transient
Trigger Delay 0 j] Sec

Status

Terminate |

PSE Emulation

802.35td ' 802.3at € 0230t
Paits Polaiity per At

C 2Pair Ak & MDI € MDIX
€ 4Pair W Class AtA I Class ArB

Power Capacity (at power up)
45w € 754
30w C 60w € an
Max Events: 1

Final Mark (msec)
Voltage to PD (VDC)

Powet Stagger [msec)

In Analysis tab menu, Trace Metering frame:

Select Multi parameter Stream
Select Sample Period 10 (msec)
Select Duration 60 seconds
Press Measure

This will cause PD to get classified and powered
with 1-Event classification and 42.5V, then
capturing load responses for 1 minute.

Stream trace report opens. Initially, this report
includes Voltage, Current, Instantaneous Power, and
Average Power.

Select the 1 sec Avg + Inst Pwr control in the report
(to optimize vertical scale for power)

No Pclass_PD and Ppeak_PD violations are reported.
Peak power during the 60 second interval is ~6.5
watts, and average power is well below the 13 watt
maximum allowed given 1-Event classification.

A nme e e A mm am o e e
]

e )

In PSE/PD tab menu, PSE Emulation frame:

Select Power Capacity= 30W
Press Configure

Trace Metering

" Vokage € Curent

" Power " Volage & Curent

& Muli parameter Stream

Pairset

@ AvA C Arg

C 4Psi

o )

Sample Peiod  A[10° ] msec

Tiggeing

@ Immediste € Classification

© Powes On/Oif € Tiansient

Trigges Delay [0 3 Sec
Status

Terminate

PSE Emuiation
802351 © 6023 £ a2
Pais Polsiy per Al
@ 2PaMA O WD & MOR
C 20uM8 & Mol € MOI
 4py 7 Clsse £ I Classird
Powes wl
1w (o €
e aw ¢ w0
M Everts 2
Firol Mask msec] B 3
Wolage PO (VOC) s 4
PowesStage ] 3
Configure

In Analysis tab menu, Trace Metering frame:

Re-Select Sample Period 10 (msec)
Re-Select Duration 60 seconds
Press Measure
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Stream trace report opens.

Initially, this report

includes Voltage, Current, Instantaneous Power, and

Average Power.

Select the 1 sec Avg + Inst Pwr control in the report
(to optimize vertical scale for power)

PD now draws a peak power of ~24 watts and an
average power well below the 25.5 watt maximum for
Class 4. No Pclass_PD and Ppeak_PD violations are

reported.

PDA-600 Trace Flle

4.10.5.

Use Load Monitor to Evaluate Class 2 PD Power Loading over Time with 44V PD Input

In this exercise, the Load Monitor is used to evaluate a marginal Clas®gdpdding at 4V. The PD is allowed to

consume 6.49W continuously with instantaneous peak loads to 8.36W. Additionally, a PSE will police this PSE to not

exceed 6.49W for longer than 50msec contiguoushat would be a window violation(Note! TheLoad Monitor
requiresthe802.3at PD Conformance Tefgature option.See sectiof.5.)

In Analysis tab menu, Trace Metering frame:

Trace Metering

Transient Trace
Trigger Criteria

Select Sample Period = 5 msec

& Above
€ Below
Pairset Thresh

600 =]

@ Cum

e Pou
old

mé.

November ¥, 2024

PSE emulation will still be Alt-A and MDI-X
from prior exercise. This then sets the
sampling period for the Load Monitor.

In Load Monitor frame:

Press Open Load Monitor

& Vohage " Curent

" Power " Vaoltage & Current

" Multi parameter Stream

Pairset

@ Ales © AlB

€ 4Pair

Duration B000 5 Sec

Sample Period msec

Triggeting

© Immediste ¢ Classification

" Power On/0ff © Transient

Trigger Delay o i{ Sec
Status

Pr— IF‘mducad plot

Trigger Location
& 10% (Stan)
€ 50% (Center)
€ 30% (End)

LoadMonitor

Open

Load
Monitor

This opens the Load Monitor.

Adjust Vport voltage to 44V.
Select Events= 1 (default setting)

Press Start

e sk [
iy Seiom - p—

2 Pair PDA-600 Load Monitor sampling rate: 5Smsec

Avarage.

Stop the real-time trace at any time

Discovered Class = 2
Assigned Class = 2

Press Stop

T R T r——

P — o o
o
2 Pair PDA-600 Load Monitor sampling rate: Smsec
paiy et
Inszancane ot Avarage -

l gl U
i 2]
@5 2w
oot

et
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Step 5 Once stopped, any power violations (average, | [
windowed, and peak) will be annunciated in e - 3
the header Load Monitor.

This PD fails for a Window violation and a
Duty Cycle violation

Study that further by opening the Stream
Trace Report.

Press Display Trace

ST The Trace Report opens.

(& Sifos
—

Press Inst. Power to see power trace. ——
Instantaneous Power Trace:

In this report, the first instance of a Window . [ [ 11 ad

and Duty Cycle violation occurs at 7.54 » I — O -

seconds into the stream trace. In this case, " G

6.49 watts is exceeded continuously for over j- =

50 msec.

Actual tabular time-value data is available I I R T
from the Trace Data tab in the Trace Report. —)

4.10.6. Use Load Mon. to Evaluate Class 4 PD Loading Given 2-Event Classification for 2 Minutes @ 42.5V

A class 4 PD is powered withRvent classification to 42.5V and evaluated over a peridf glecondor any power
violations. (Note! TheLoad Monitorrequires the802.3at PD Conformance Te&ature option and the-Event
classification requires th&ype2 feature option.See sectio.5)

I[N |n Load Monitor:

Adjust Vport voltage to 42.5V.
Select Events= 2 (to grant up to 25.5 watts)

Press Start

SICTOA The load monitor classifies and powers.

Discovered Class = 4

Assigned Class = 4 (from 2-Event
classification)

Let Load Monitor run for at least 1 minute

Press Stop
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