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1. Introduction

1.1. PowerSync Analyzer Introduction

The PowerSync Aalyzer (PSA3000) has been designed to enable comprehensive analysis and testing of IEEE 802.3at
PoweroverEthernet (POE) Power Sourcing Equipment (PSE). The3RA is available iseveradifferent

configurations:
PSA3402 e CompactPSA nstrument (si n3p02destBadedRSA402) ov PSABLOZP <
l()ITSdA3202 Test Blade (PS/A002) including PSE Test Ports
ade) ®  PowerSync Analyzer Software (Versior2 4r later) for a host PC including PSA Interactive
PSA-30@ graphicaluser interface and PowerShell PSA interactive scripting console.
(PSA3102 ®  Optional PSE Conformance Test Suite
blade) e  Optional PoE LLDP (PSE and PD) Emulation
PSA-3000 ®  One PowerSync Analyzer Chassis and PSA Controller Card (Slot 0)
®  One to twelve PS/MA202* or PSA3102 Dual Port PSE (Power Sourcing Equipment) Test
Bladeswith capability to tesfrom 2 to24 PSEports
®  PowerSync Analyzer Software (Versior2dr. later) for a host PC including PSA Interactive
graphical user interface and PowerShell PSA interactive s@iptinsole.
Optional PSE Conformance Test Suite
Optional PSE MultiPort Suite: Live PD Emulation and the PSE Mé#ltirt Test Suite
®  Optional POE LLDP (PSE and PD) Emulation
PPSQ;%224082 e Twoormore PSAB000Clssi s6 and PSA Controller Car
E)Iades) 24 PSA3202* or PSA3102Dual Port PSE (Power Sourcing Equipment) Blatleswith
capability to test 48 PSE ports.
PSA-3048 ®  PowerSync Analyzer Software (Versior24r later) for a host PC including PowerShell PSA
(PSA3102 interactve scripting console.
blades) Optional PSE Conformance Test Suite

Optional PSE MultiPort Suite: Live PD Emulation and the PSE M#ltrt Test Suite
Optional PoE LLDP (PSE and PD) Emulation
Optional PSA Interactive GUI

*NOTE! PSA3202test blades require PSftware versiod.2 or newer! The PSA3202 is fully backward
compatible with the PS/8102 only when running versions 4.2 or newer

Each PSA3000 test port includes an input to receive both power and data from a PSE and an output where Ethernet
packets ray be forwarded to a LAN Analyzer or other data transmission interface. The PowerSync Analyzer test ports
are designed to forward 10BaseT, 100BaseT, and 1000BaseT signals while terminating the DC power from a PSE.
PSA-3000 test ports also offer capdtyilto terminate Ethernet links with an ability to emulate PoE Link Layer

Discovery Protocoll(LDP ) messaging from an LLDPapable Powered Device or PSE.

The PowerSync Analyzer is designed to be controlled from a PC over a TCP/IP network connectiOB§5&/T0

Multiple PowerSync Analyzer instruments of varying configuration may be controlled from a single controller. Each
test port works in conjunction with host software to provide various Powered Device (PD) load emulation functions
along with amassortment of PSE measurement and analysis functions.

1.2. Reference Manual Organization

Section?2 of this manual will introduce basic PoE technology, PSE product characteristics, and to the capabilities of the
PSA:3000. Instrument users will first need to have a grasp of PoE technology in order to best understand the

capabilities and usage of the PowerSync Analyzer. Instrument capabilities will be described by logical subsystem.
Additionally, Section2willpre i de an overview of the Power Sync Analyzer 06:¢

Section3 will detail the features and usageRS$A Interactive graphical user interface software for the PowerSync

Analyzer. PSA Interactive has been desigioeallow robust access to instrument resources combined with rapid

means by which to fAimove aroundod among multiple ports and
occasional measurements, PSE analysis and troubleshooting, as welkasdoript prototyping. Examples will be

provided to demonstrate various tasks that PSA Interactive will support.

Section4 will describe thePowerShell PSAscripting and automation environment for the PowerSync Analyzer.
PowerShell is a powerful, ietpretive, and fast executing programming environment. This section will introduce the
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various commands and command syntax that fornrB0@he AAPI O
Users who wish to fully automate certain test sequencéo optimize test throughput can readily use PowerShell to

build test scripts and associated applications. PowerShell is built on the widespread Tcl/Tk script language and will

enable test script integration with various Packet Transmission tegisysig developed within Tcl/Tk.

Section5pr ovi des an overvi ew BSE ConforenanBeolese Suigiyr 802.3a\(claaude B2 r 6 s
PSEOGs. The PSE Conformance Test Suite consieptts of a |
upon many of the PSE parameters specified in the IEEE 802.3at standard. These tests have been designed to adapt to a
wide array of PSE design implementations and device technologies including certain equipment that simultaneously
suppor t sroithérergpaetayy cconplimentary modes of powered device detection. PSE Conformance Tests

can be automatically sequenced across many PSE ports to automatically produce comprehensive statistics and pass/fail
analysis.

Section 5 documents the coverggevided by the IEEE 802.3at PSE Conformance Test Suite in terms of published
PICS items in the 802.3at standard. The PSE Conformance Test Suite provides over 95% 802.3at PICS coverage of
PSE and PoE LLDP functional behaviors.

ThePSE Conformance TesSuite is purchaseds a feature optioor asan upgrade for each PSA instrumelitis
accompanied by @racking Service support plan that enables users to remain current with the rapid evolution of PSE
designs and integrated PSE controllers.

Section6 provides an overview of tHeSE Multi-Port Suitei ncl udi ng t he PowePSEWMolec Anal yze
Port Test SuiteandMulti -Port Live PD Emulation. All PSA-3000 Multi-Port features are designed to support

simultaneous and segntial Powered Device emulations across up to eight?8A0 0 chassi sd and up to
Multi -Port Live PD Emulation enables PS/B000 test ports to behave as udefined Powered Devices with full

support of the IEEE 802.3at standard, includigg&2 devices with POE LLDP (see Section 7). M#&ltirt Live PD

Emulation enables interactive PSE system testing of power management , administrative actions, and system policies in

mid to high port count PSE®&s.

Thesecond generatiodulti -Port Test Sute performs fully automated system testing of 802.3at Typad Type2,
including POE LLDP capable Tyg2, P SEG®& s . Thi s p awvoenatitallypequenees thiougly capabi | it
di fferent ficlasseso and fAtypeso of PD emulation evaluati

e PSE poweringrd power granting decisions and stability

e  Static power management behaviors and policies

e Transient reserve power under full and partial static loads

e  Power capacity uncertainty and variation to each powered PD

e  PowerUp, LLDP response, disconnect shutdownq group overload timing behaviors and
responses.

e  Port group subset powering and granting behaviors
e  Multi-Port stressvertime responses

ThePSE Multi-Port Suite is purchaseds a feature optioor an upgrade for each PSA instrument.

Section7 will overview PSA3000PoE LLDP Emulation and Testing Capabilities available from PSA software.

The PSA3000 offers capability to flexibly emulate powered deyeB) LLDP transmissions and to recover PSE

originated LLDP transmissions for analysis of message contents and message timing. Fully automated protocol
itracingod is available with standardized spreadsheet rep
supported with full compliance to IEEB3.3 Clauses 33 and 79 as ratified by the IEEE in 2009. Coupled with PSE

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

PSE LLDP Emulation and Protocol Tracing is also supportedith thisfeature

PoE LLDP Emulation and Testingis purchased as featureoption or an upgrade for each PSA instrument.

Section8 will tie together other sections of this manual to address certain specialized dwblenh as test throughput
optimization, intra-port PSE testing, actuating PowerShell PSA fremote programsor TCL shells, and blending
PoE tests with existing or new packet transmission test libraries and scripts.

Finally, Section9 introduces thé®oE Service Analyzerapplication. Thispplication providefully automated testing

of PoE service at the PD interface point. The PoE Service Analyzer combined with any PSA instrume&nd@ SA
PSA-3000, PSA3x48) offers the most comprehensive analysis available for assessing integrity and interoperability of
PoE service to a PD connection point.
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1.3. Related Sifos Products

With the release PSA Software24and later releases), the following Sifos products shataioéardware and
software features with the PS¥000 product family and reference to these products may be made elsewhere in this
manual.

1.3.1. PVA-3000 PhyView Analyzer

The PhyView Analyzer (PVA) is designed to perform direct physical layer testing andisuoél¥6/100/1000BaseT

LAN ports. Similar to the PSR000, the PhyView Analyzer is packaged as-poot test blades that may be installed

within PSA3000 (and older PSA200) chassis sidey-side with PSA3x02, PSI-3x02, and older PSA 200 test

blades.PVA test ports can be controlled using the same script automation software, PowerShell PSA, as3g02 PSA

and PSE3102 test ports. However, the graphical user interface for the PVA, PVA Interactive, is a distinct and separate
software package from tHESA Interactive graphical user interface that is used for the3®88 family of products.

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

The PVA3000 may be combined with the PSA00 to automatically characterize DC Unbalance Tolerance of PSE
ports. This powerful and unique capability is described in the Sifos applicatiob@dtebalance Tolerance in
PSE's

1.3.2. PDA-LLDP PoE LLDP Analyzer for Powered Devices

The PDALLDRP is a dedicated platform physically resembling the 882 Compact PSA. It is managed by the
same host software (PowerShell PSA, PSA Interactive) that coteoBIA3000 family of products. However, the
PDA-LLDP instrument does not perform any PoE related functions other than PoE LLDP emulation, primarily
emulating PSE LLDP processes and tracing related PoE LLDP protocol between an emulated PSE and an actual
Powered Device.

Using either PSA Interactive or PowerShell PSA, any 3880 or PSE3000 that is enabled for LLDP emulation can
mimic the full functionality of the PDA.LDP analyzer. More information about this is covered in Sedtiofthis
manual.

1.3.3. PSA-3002-SA Service Analyzer

The PSA3002SA is a specially configured version of the R3202 Compact PowerSync Analyzer designed
specifically for characterizing PoE performance and interoperability at angesewtlet. It is managed by the same
host software (PowerShell PSA, PSA Interactive) that controls the3P8@ family of products.

Using either PSA Interactive or PowerShell PSA, any 8880 can mimic the full functionality of the PSF900SA
serviceanalyzer. This topic is covered in Sectibaf this manual.
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2. PoE and the PowerSync Analyzer

2.1. IEEE 802.3af / 802.3at Overview

The 802.3af specification was originally designed to create an environment wReoetye r e d Devi ces ( PD6s)
numerous different manufacturers could be interconnected to Power Sourcingeimterking equipment (PSE)

including switches, routers, and hubs produced by many different networking equipment manufacturers. lItis

envisionedhat such interoperability will lead to lower cost and higher proliferation among both the sourcing equipment

and the networked PD6s. The ongoi ngupéenmERIRgnetmocked of Vol P
devices show that this is a fast grogrimarket. There are numerous new PD functions such as security, inventory
management, environmental management, and other applications.

The basic features of 802.3af PoE were:

e 48V DC Supply to PDO&s
e Guaranteed 15.4 Watts of Power Consumption per netegorikection (PD and cabling)
e Power Sourcingofimdm bawth chErsd Spanér poaverwdédlalddas 0f Mied i c

e Safety #fAinterlocksdo to prevent powering when no PDO6s a
PDo6s ar e asdweltas tolimet ©C€ aument flow at all voltage levels.

e Physical |l ayer mechanism for PSEO6s to characterize pow
delivered per port.

2.1.1. IEEE 802.3at Enhancements
The 802.3at specification both replaces ergands upon 802.3af is several key areas:

e Enable higher power PDO6s such as wireless access point

appliances requiring continuous power to 25.mshwatts up
at least 30.0 Watts at the PSE port.
e Provide full backward compatibility and interoperabildi

e Enable Midspan PSE6s to support 1000BaseT connections.
e Restrict cost increases for PSE ports and PD equipmamnéas such as PSE controller devices and PoE capable
magnetics such that PoE+ (high power) could become ubiquitous.
e Improve potential power management granularity and power budgeting capability over time.
e Resolve well known issues of specification claiitherent in the 802.3af specification.

802. 3at def i ne SypeallodTyp@S EAdysPSEdeveleped striely to the original IEEE 802.3af

specification will be &ype-1P S E . PSE6s that del i veTypeRPSEBH®astM80Oy Watf ttsh
802.3at specifications are divided according to T¥¢persus Typ P SEG6 s . Howevel , P8B&2s 3at a
to evolve in ways that gain many of the IEEE 802.3at feature enhancements described above even if they continue to

limit minimum output power to the 15.4 watt range.

Changes and enhancements introduced by 802.3at are the subject of @ekfora.1.11below.

2.1.2. The Power Connection

Under the 802.3at specification, DC power must be carried on 2 of the 4 pairs of a LAN (e.g. category 5) cable. DC
voltage is carried on one cabling pair (common mode) and reference (zero volts) is carried on a second cabling pair.
ALT A (alternative A) efers to the case where power is sourced on Pairs 2 and 3 (referring to EIA/TIA 568B), the data
transmission pairs for 10/100Base LT B refers to the case where power is carried on Pairs 1 and 4 that are
otherwise unused in 10/100BaseT.

Under 802.3f, Mid-Span PSEO&6s MUST ALTPB lpairs whieEred3 p am R 3IEOS may use eit
typically will useALT A . This allows both Enpanand MieSspan PSEG6s to coexi st on the s¢

Under 802.3at, MiEpan PSEO&6s wer & 100@BdseT LIAM lmid, anddhereforeaviere forced to add

magnetics in order to insert DC Power. With thischange;3Mpan PSEO6s may appALYAgower on ¢
ALT B pairs.
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Power may be applied by and ES@an PSE in either aADI or MDI -X (crossover) port configuration. This means
that from the PDO&6s point of vi ePositivebriNegativepatadtyrsincegntheo!l t age m

latter configuration, pairs 2 and 3 (camspletelgihsénsitvessto 1 and 4)
whether power is furnished on the ALT A or ALT B pairs and whether power is positive polarity or negative polarity.
Inallcases, MilSpan PSEO6s must appl MDl)polattg.r i n the positive (or

Each PSE port is responsible foanaging 4 basic aspects (or phases) of PoE:

PD Detection
PD Classification
PowerUp
PowerRemoval

PR

2.1.3. PD Detection

A PoE enabled PSE port provides a low power signaling mechanism that constantly monitors for an 802.3 (clause 33.3)
Powered Device (PD) tgppear at the end of the LAN cable. If a smowered network device is connected, the PSE

port can function just as would a rRBE port and link to the networked device. However, if an 802.3 PD is

connected, the PSE port will quickly recognize this laegin the process of powering up the PD.

The primary means of detection is a measurement of PD* 802.3at Detection Probing
port electrical resistance performed by the PSE port. Detection Signaling

802.3at specifies that compliant PDs will present a load | No Pp signature (> 2M0)

resistance at the PSE between X9 &hd 26.5 KQ given P

an input voltage under 10 VDC. It further specifies that § |

the method of resistance measurement shall allow for ang fl 1
unknown voltage drop up to 2.8 volts associated with one Ml
or more diode junctions in series with this load resistance. BR
Thisimpliestat AACO resistance Mmust '\\'b‘ge

) Slew

\oL
from a [AV / Al] measurement performed at 2 (or more) oy e T\‘;
voltage levels and that the minimum detection voltage [ M:Vﬁ\ { \ ;—‘
‘ | v \ .
1l \

’J DitcgliolLSignatH:c:Lngg (c’._g. :JSQKSZ)

must be at least 2.8 VDC. 29| | =

| \ / | Tdbo |
|1 \ / \e—s/ Tdet

Some of the relevant specifications affecting the detectionFigure 2.1 802.3at Detection
process are:

Characteristic Minimum | Maximum Units
Unterminated (Open Circuit) Detection Voltage 30 VDC
Terminated Detection Voltages 2.8 10 VDC
Detection Current Limit (compliance) 5 mA
[AV / Al] Voltage Step 1 7.2 VDC
Maximum Acceptable Load Resistance 26.5 33 KQ
Minimum Acceptable Load Resistance 15 19 KQ
Maximum Acceptable Load Capacitance 0.15 10 uF
Slew Rate of Voltage Step 0.1 V / usec
Detection Duration 500 mSec
Detection Backoff (following unsuccessful detection) 2 Sec
(does not applytoEnd-Span PSE®&8s)

It should be noted that despite the various requirements described for PD Detection signaling in the 802.3 specification,
that there is considerable room for design variation and that in practice, detection pulses and detection measurement
schemes d vary significantly across PSE interface technologies. The 802.3at standandtjwesibit the use of
complementary schemes that might improve detection accuracy and speed while also reducing risk of possible damage
to nonPoE capable end station gguent.
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2.1.4. PD Classification
| EEE 802. 3at allows for PD&s to communicate their power
the perspective of a PSE port, PDés can be classified as
PSE Type Classification Guaranteed Power Minimum Power Units
at PSE Output at PSE Output
Type-1 Class 0 154 ~0.5 Watts
Class 1 4.0 ~0.5
Class 2 7.0 ~4.0
Class 3 15.4 ~7.0
Type-2 Class 4 30.0 ~15.4

A Type-1 PSE has the option not to classify the PD in which case the PCbmassumed to requi€dass Opower.

Classification is performed by applying a voltage in the band from 15.5V to 20.5V and measuring the fixed DC current
load presented by the PD. The magnitude of measured current is then translated into a classsfifcakiovs:

Minimum Current | Maximum Current  Units Classification

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

March § 2019

The PSE is free to make decisions regarding current
meaurements that fall between the above bands.
Classification must be completed in 75 mSec, so typically
classification involves a short duration pulse with amplitude

802.3at Classification Probing

[N
4
w

B ||y T, == bet ween 15.5 and-ex®.n% oValltas.s pAll
s / \ (see Figure 2.2) may returnzero or may hold its value (or
| \ I‘ / anything in between) following completion of
1 | \ Lt classification.
C ' [ |/
A / oL . .
100 L;‘ The 802.3at specification requir

-\ I

[ \
| single Event | | Two Event
| ciassPuise | Class Pulse

perform classification and it adds an expanded classification
measurement opti omsitdrmal @ltl roevisr P
802.3at Type2 power capability to a powered device while

7.0

Figure 2.2 802.3af & 802.3at Classification

reading the power demand of the
event o classification (see Figur
classification current meas UheS028at TypR PDenpsalre aapabldofby a A mar k
di scharging the class voltage in order to fiseedo this mar
PSE. The z2vent classification cannot ever drop below 2.8V, or the PD will reset and floagjgtte PSE is Typ2
power capable.
Type2 PSEOG6s may e or@avanttPb classficatiog.l] Ehose that use single event method are
required to us MAC layer LLDP protocol to negotiate power with a /g® following initial PD poweup. See
Section2.1.11below for more information concerning LLDP PD power classification.
2.1.5. Power-Up
Following classification, assuming the PSE performs this step, the PSE will apply power (voltage and ctineent) to
PD. A PSE is required to furnish between 44V (50 V for IgpePSE6s) and 57 V to at the PS

two timing criteria of interest: Time from eraf-detection until poweunp is complete and the rise time of the PoE
voltage. The firsparameter includes classification time and must be under 400 mSec. Theopavgertime is
required to be longer than 1i5ec.

Other parameters of interest during the peareevent are the initial (irush) current and the pe&d-peak ripple and

noi se amplitude. P-&idh @wrenato 450 mAeragardlessenfithe tramsientlloadnpmvidecby a
PD. AC ripple (including AC MPS signals) under 500 Hz in frequency should not exceed 500 mVpp. AC noise in the
region below 150 KHz should not exceed 200 mVpp. Noise and ripple must be achieved across the full range of DC
loads permitted.
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While the PSE istirnishing power to the PD, the 802.3 Power-Up
PSE is responsible for regulating total power 57 4
delivered to the PD. 802.3af compliant PSE ports Vport
must have capability of furnishing a minimum of s [ | et =+
15.4 watts given connec

Type-2 PSE ports must have cagabito furnish 44
at |l east 30 watts givegy connectijon t
PD. The maximum power capacity of a PSE port
is often limited by a current ceiling defined as S
Icut in the 802.3 specification. Given the
ceilings specified, a Typg PSE could 20
theoreticdl furnish a peak of 22.7 watts while a [
Type-2 PSE could theoretically supply up to 38.9 1| Detection f \
watts continuous power. Practically speaking, / \ [\
typical port power capacity will be relatively -

close to the minimum required values of 15.4 i Ton

Watts for Typel and 30 Wa#t for Type2 P S E 6F|gu_re 2.3 802.3at Power-Up

Inrush Load

Vol

2.1.6. Power Removal

802.3at compliant PSEb6s offer one of two means to determ
therefore DC power should be removed. By implication, the two different mechanisms are mutually exclusike, thoug

the specification allows for what effectively would be an impractical combination of both methods.

The AC MPS method involves the superposition 57 802.3 Disconnect Power-Down

of a low level, relatively low frequency AC .
resistance probing signal on the DC power rail. 4\/\/\/\/\’\/\/\/\. Vopen

The probing sigal is sourced from a high output *° . Tmpdo A\
impedance such that when exposed to a nominal44 \
load resistance of 25 the amplitude of the \
signal is attenuated to well below 500 mpp a8 \\
Typically it will be far below 200 mvgp. When £ \
the 25 K2 signature load is rermed, the AC = \

signal amplitude increases and can be detected qg \
the PSE output. The PSE must then wait for an .
interval of at least 300 mSec, but not longer than \

400 mSec to remove power. The main advantage |+ - | [Vopen-!
of the AC MPS method over the DC MPS min h £ S
method is thability to tolerate well below 10mA PD Disconnect

of DC load current indefinitely so long as the AC igyre 2.4 802.3at Disconnect Power-Down
MPS load impedance of 25Kis detected.

The DC MPS method relies on a continuous measurement of DC load current. When the DC load current drops below

10 mA (Imin), the PSE has the fArighto to remove DC power
must remove DC pger. As with AC MPS, the timing of the Ielead current is such that the PSE must tolerate 300

mSec of low load, but not longer than 400 mSec of this condition. Additionally, the specification makes allowance for

the DC MPS signature to be intermittationg as it is present forcantinuouss0 msec out of every 360 msec

interval. The main advantage of DC MPS is that it does not add any noise or other artifacts onto the DC power rail.

2.1.7. 802.3at Type-2 (High) Power Capacity

Under 802. 3afu,i rRIIEG&so wleerlei vreerqg at | east 15.4 Watts continu
up to 12.95 Watts continuously. Additionally, since PD©?
50 msec meaning PSE &7s6 Watts tbr betweert 50 &nd T5ansee. at | east

| EEE 802. 3at defoi PSE a4 hmewmuByYypd urni sh a minimum of 30 W
to 25.5 Watts continuously. Transient loading at the PD can run to 28.3 Watts for up to 50 nmeg thed®SE

must tolerate overloads up to 34.2 Watts depending upon PSE portvoltage2 TyipeSE6s ar e required to
minimum port voltage of 50VDC across steady state and transient loads.

One important stipulation in 802.3at is that plant capbirtween PSE and PD should be Cat5e (or better) in terms of
DC resistance ch-2vpasyetemsics fTairsfiTgedaces | ine power 1| o

2.1.8. 802.3at Backward Compatibility with 802.3af

Backward compatibility simply meanstha 802 . 3af PDO6s must ful |l y -liontaenrdo pfieTryaptee
20 PSEb6s while 802.3af PSEO6s must properly interoperate
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802.3at achieves this by leaving existing mechanisms and spé#oifi€ in place for PD Detection, PD Classification (at

the physical layer), and PD Disconnect Detection. Many of the power overload requirements from 802.3af remain
intact -fTorPSBYpeand PDGXO i mSBIOX . Bapulse assifialionpmeling sighal

that wildl be Atransparento to an 802-28aPDbéempatibl eePbeb
to draw high power levels after powep.

2.1.9. 802.3at Gigabit-Capabl e PoE Mi dSpan PSEG6s

The 802.3afspecifiat i on | i mi ted Mi dSpan PSE6s to applying power ot
10BaseT and 100BaseT packet transmissions. This was acceptable until 1000BaseT became prevalent, requiring all 4

Cat5e data pairs for transmission. 802.3atendbiesd s pan PSE®&6s t hat | ayer power on ac
(transformers). Mi dspan PSE6s may insert magnetics and
LAN pairs 2 and 3 (ALT A). P S Eimirment © LAN lransnés§ionr e account
channel given the added magneti cs. 802.3at adds RF ch

2.1.10. Limiting Cost Increase for 802.3at High Power (Type-2) Links

Increasing PSE power capacity from a level of 15.4 watB9 watts will intuitively increase pgrort manufactured

costs. However, some subtle, yet critical changes in the IEEE 802.3at specification limit these added costs
considerably. In the area of Ethernet magnetics, for example, the 802.3at, cowitlireedhange in the IEEE
100BaseT specification, no longer enforces a minimum requirement pH3MmMA bias current. This change is
significant because achieving this minimum inductance requirement at perhaps even higher than 8mA bias (or DC
unbalance) and with higher DC currents flowing would add copper cost to transformers. In place ointiuenmi
inductance requirement is a new droop tideenain mask in the 100BaseT specification.

Another area of cost containment is the allowance of PSE foldback and early shutdown in the event of a severe overload
from outside the PSE port. PSE foldbagtitglly occurs when a load current produces a significant voltage drop

across a FET switch (active element) that switches PoE power. That voltage drop, combined with load current, will

heat the FET and potenti al | y stainratieag 400mAtof load curgedtforaBleast r equi r
50msec regardless of voltage drop. This provided a reasonable clearance between the maximum load transient a PD

could produce and the maximum load transient a PSE could service. If extended to 3vestthiotype of
requirement would certainly increase PSE controller <cost
when voltage drops below the minimum PSE source voltage, less burden is placed on the PSE active element. However,

the hedroom between maximum PD load transient and maximum PSE power transient is reduced or eliminated.

2.1.11. 802.3at Improved Power Management Granularity

EndSpan PSE6s that support LLDP wildl have the o
a PD that suppo€r2tose fighfpRer PDABlI md¥Fypsupport LLD
802.3at specification may optionally support LLDP.

pgnortunity
P. Lower

Without LLDP, power granularity is very low with discrete power band maximums of 4, Wattatts, 15.4 watts, and
30 watts. If a PD says it needs fdclass 40 power, the P
This makes it harder for the PSE to budget a finite total power capacity across multiple PD links.

2.2. Power Sourcing Equipment i Specification Latitude

The 802.3at specification leaves considerable room for implementation dependent behaviors. Additionally, many
vendors of Power Sourcing Equipment (PSE) will choose to go outside the 802.3 specification in wellstitat

affect the ability to power and maintain pure 802.3at Powered Devices (PD). This high degree of variation will add a
number of challenges to the generation and performance of PSE specification conformance tests.

2.2.1. Signaling Variations

One area ofmplementation variation relates to the signaling utilized prior and during papveT he following table
describes some of the possiliations in the area of signaling.

Signal Type Variants
Open Circuit e Amplitude: 27 30 VDC
Detection

e Coarse Detection Range: Any Detection Signature > 33 KQ
e Coarse Detection Method: Not strictly specified i may use 802.3af AV/Al Steps
e Measurement Timing: No firm requirements, just recommendations
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Connected e Amplitude: 2.8 7 10 VDC (given valid PD signature from 19 to 26.5 KQ)
gie;ﬁgﬂjorg e Pulse Duration: 207 500 mSec e Step Magnitude: 171 7.2V
e AV/Al Steps: 1 or more e Pulse End: RZ or NRZ
e Step Edge: Rising, Falling, Both e Pulse Separation: >0 (>2 Midspan) sec
Classification e Amplitude: 15.57 20.5 VDC e Duration: 15 to 70 mSec
o Classification Pulse Count: > 1 e Pulse End: RZ or NRZ
AC MPS Signal e Waveform: CW or Pulsed e Removal: Before, During, After
e Frequency: 20 to 500 Hz e Power-Down (or Never ?)
Power-Down e AC MPS Threshold: 27KQ-1.98MQ ¢ Dissipation: PD Load, PSE Shunt, or
e DC MPS Threshold: 51 10 mA e Active PSE Discharge
2.2.2. Connection Alternatives
PSE6s willdl generally be configured to source power on EI
any given PSE port implementari, this should be a design constant. Within the 802.3af specificatiorpaial
PSE6s MUST wutilize the unused 10/ 100BasSehnp ISIEDs t hhhe pd

either pair and support 1000BaseT where all 4 pairs arefoarsddta transmission.

End-Span PSEs can provide EITHER voltage polarity, positive or negative, to which PDs must be insensitive.

2.2.3. MPS Behaviors

Generally, a PSE will be designed to utilize either the AC or DC MPS method for determining a PD disddaneet

this is one fundamental characterization of each PSE port that affects both the types of tests and the method of
controlling a PSE port through PD emulation. Those ports supporting DC MPS need to see a low current condition
(below 10 mA) in ordr to remove power. Those ports supporting AC MPS need to see an effective load impedance in
excess of 1.98 Mq i n or dlependentdoad tteasimld mngipgofrone X240 1.98MXh a P SE
These PSE6s will t ol harOaltwatt ingefiriftdly sioge a DQildad qurgent aft2 mA @sssning

port voltage of 48 VDC) translates to effective Zdkesistive load.

2.2.4. Legacy Modes and Proprietary Detection Schemes

Prior to 802.3af, a consi der abihgdirstgenerationtVol® ghonéslutdizpdh c y 0 Po E
proprietary technology to generate and manage power over LAN. Typical legacy powered devices include a low

frequency coupling circuit between data transmission pairs and/or the existence of a large capamitdoyceosemon

mode measurements across either data or spare pairs. These features could be sensed by the power sourcing equipment

using proprietary techniques. Protocols for determining power requirements of the PD were also proprietary and
conducted atte MAC layer.

With the volume of | eggcy PD6s i nSpte(ﬁl%lDetectlonSchemes
mar ket pl ace, many new gdglenerati on PSE(")S|?|eek t o
utilize BOTH 802.3 signaling and legacy detection \ ‘|‘

methods simultaneously so that either type of PD ‘|

can be recognized and gowered. Thi s qh\‘ytprﬁpﬂet:ﬂyé
detectionbehavior may violate 802.3 2 . Legacy
specifications when detection signaling is not z | | Pulses
compliant with relevant 802.3af criteria including | \l \

signal levels, source impedance, and slew rates. \‘

However, assuming this hybrid behavior does not 802.3 | |

| Detection

. . . A . : | \
damage 802. 3 dsdespabletant "|P Do s rpoprieiant r‘ o | ‘|
customers who want maximum flexibility in their Course [ = \ \ y

Detection | \ ‘ |

PSE. /_\Vleasurement | \ | |‘
| |
| \ |

Hybrid detection schemes may also include coarse giqyre 2.5 Hybrid Proprietary Detection Methods

measurements to assess possible PD connections

prior to performing more refined 802.3 detection.

These proprietary techniques may helpitevent damage to ordinary Ethernet interfaces-@Dhor they may be

beneficial in determining possible legacy PD connections. On the other hand, the added complexity complicates testing
by adding ambiguity as to exactly how a PSE is detecting eithe®2 3 or other type of PD.
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2.3. System Hardware Overview

The diagram belows a block diagram of a single PowerSync Analyzer (3880) test port. Each PSA test blade (or
PSA3002 instrument) contains two of these measurement circuits, which arealgétatated from each other and
from the chassis control circuitry.

PSA3000 Test Port Resources

PSE x ==’ LLDP Select

| I_ Layer 2 Subsystem |

I L E—— 4-Pair Route P2 | Packet Gen. Packet Rx
Polarity Select * Contents . Contents

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

)
o4
5 X
xc

>

PoE Connection Bus

Load
\4— Current
Detection and Triggers Active Load DC Meters AC P-P Meter Tl Meter
MPS Passives
Resistance Edge Trigger [ |Static Load Volt & Current [|Low Band Time Interval
9-39KQ - Rising +0-750, .25 mA - Average - 16Hz — 400 Hz - 5 usec—16
- Falling it Or- 14Uy Sy [RIin. Peak - < 2dB Flatness sec range
: Y * Max. FPea A * usec scale
o ciance ] - 0.125V Res Yous00, 25 ma fI|: Brobe Tace N B 2o 5 secona || : msec Scale
e - 0,125V or 0.5V [ |- 14V4On,4.5V}Off X m 3 nrcll - -Sfe;o-lr_uf Scale
i ; eas. Perio art Trigger
AC MPS Z ﬁgg‘i:%se -Ziﬁgep Tqar;SItent - 10msec—10sec [|* SKHz - 350KHz Q. Wavefo?rr? 1
24KQ,12V 01800 mA~ Triggers 5 FlamesSl [EVent
Activation Event Trigger W |- 2n step “hold” - Immediate = 1Vpp full scale Stop Trigaer
- i «20r5 d p 1rigg
» Connect/Disc (il | Trigger Modes + Edge Trigger projsecon « Waveform 2
- Load Change * FB Suppression W | . Event Trigger
- Transient Multi-Event Class Input Impedanc
- Software + All 802.3bt Classe: = 0.05 uF (Min PD)
- LLDP - Custom Sequence
* Auto-Class

Figure 2.6 PSA-3000 Test Port Diagram

The PSE input connect@®SEXx wherex is 1 or 2) is connected to a PSE device under test. The DC power and related
common mode control and classification signals are tapped ofedrtd the measurement subsystems. The DC
voltage and low frequency, common mode PoE signals are not visible at the outglHBAtx or OUT Xx).

LAN transmission pairs 1 and 4 (blue and brown) are routed frof@Skex directly to theOUT x (or THRU x on
PSA-3202) port with passive DC isolation. LAN transmission pairs 2 and 3 (orange and green) are raotddB
Selectswitch that is used to select port p#a®ugh mode for packet testing or LLDP PD emulation mode whereby
these pairs are termiteal in a 10100BaseT interface inside theyer 2 Subsystenof thePSA Test Port.

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

relays. TheALT -A/B Selectswitch selects which wirpair is connected to the PSA test resources. Pidharity

Selectswitch selects the polari/DI or MDI-X) of the power supplied by tHeSEunder test. A-Pair Route P1

switch allows the ALT B pairs to route from Port 2 to the PoE connection bustdf Bothat4, ai r PSEG&6s can be
tested from Port 2PSA-3202test blades also includedaPair Route P2select switch to allow the ALT A pairs to

route from Port 1 to the PoE connection bus of Port2sotRed4 r P SE&6s can be tested from P

ALT-A/B and Polarity settings will depend upon the characteristics d?#ttheing tested. Incorrect settings of either
switch will not damage the instrumeantd should not affect PSE eithbut will prohibit PoE testing

The paragraphs that followill cover each test subsystem in greater detail.

2.3.1. Port Switch and Detection Subsystem

ThePort Switch andDetection Passivesubsystem provides the detection loading required for a PSE under test to
recognize a Power ed De v intumonaRdEs)pplyippweg it aldo proviel€s arsALC Maifitaent i t  c
Power Signature (MPS) resistive loading that is visible to a powegyd®SE. This load value is at the top of the range
whereACMPSPSE®&s must interpret a valid | oad signature.
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ThePort Switch is used to connect the passive detection loads to the PSE under test. On initialpoiwtie PSA
3000, this switch is in the open (or #fAisolatedo) positio
be used as a triggering event feany singleshot measurements of detection and MPS behaviors.

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

The resistance and capacitance ranges iDétection Passivessubsystem are 9® -39 KQ Ohms, and nominally O,

5, 7, and 1{F respectively. Té AC MPS signature consists2f KQ in parallel with 0.1uF that becomes visible

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

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

PSA-3202test bladegand the PSA3402 Compact PSAJdd aSingle Signature(S-Sig. PJ switch that enables the

Port 1 Detection and MPS Passives to fygliad to both Port 1 and Port 2 inputs. This effectively createBair4

Single Signature PD as described in the IEEE 802.3bt stan@lhisicapability is not available inPSA1 02 6s nor i n
PSA3 002 6s whual Bignaturesdarybe emulated givendaPair PSE connection.

2.3.2. Triggers

The PowerSync Analyzer has extensive triggering capabilities, which are divided into 2 catégloggsr waveform)
andEvent (or external). The instrument also has the ability to performtmggered measurementshd triggering

types are depicted in Figures 2.7 and 2.8. Also depicted in Figure 2.7 are trigger applications including the DC meters,
time-interval measurement, and load current transient, each

of which can be initiated with those triggers. Trigger Applications

Internal Trigger > DC Meters

Edge (or waweform) triggering is derived from the commor
mode voltage levels received from the PSE under test. H
most measurements, this triggering is based upon the trig

Current Transient

levels and polarities (rising or falling) set forigger 1. A LLDP Generator
second triggerTrigger 2 is used exclusively for Uﬂ&ﬁ— )
terminating time interval measurements. Trigger 2 offers Time Interval Meter

identical features as Trigger 1 (levels and edge polarities?. Event Trigger
PSA-3000 trigger levels may be specified with 0.125V
resolution from 0.25 to 59.5 VDC.

Trigger2

PSA-3000 Test Portsffer an edge noise immunity feature
and control to improve trigger edge reliability in the
presence of electrical noise. This is especially important gjgyre 2.7 Test Port Triggering Trigger 2 H
when working with many of the high impedance signaling

modes found in POE. Noise immunity mag selecte for either 0.125VNormal) or for 0.5V (oisy) levels of edge
noise.

Event triggering is also used to initiate measurements or
actions, and is initiated by either a user command, an

A

Event Trigger Sources

Port Switch External

—/o— (Connect or solate) Trigger Bus action that is programmed to send out an event trigger, or
. t (Optionaf) [*——* Slott, Porut throughan external event that appears on the trigger bus.
8 Sione Loas Ghange b >siort, Porz While most triggers precede measuremethies PSE

3 ' k———» slot2, Port1 Power-Up event trigger is used exclusively as a post

E Load Transient | .. trigger to voltage and current waveform measurements.

= (Optional)

(5]

The trigger bus is a trigger signal connegtibat is
R o e shared by all ports within a system, and byTrig Out
BNC connector on each PowerSync Analyzer. Figure

iz

;f FSE Powarip 2.8 shows the sources used to genesimnt triggers on
= the left, and shows the external bus configuration on the
BT o Packer L S, Chese o Tight. AnyEvent Trigger in the system will appear on
-e- External Port Event this bus, and will trigger any port which is waiting for an
external trigger. This enables crdgggering across
Figure 2.8 PSA Test Port Event Trigger Sources ports and triggering via remotely generated signals. It
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PSA #
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directi
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Figure 2.9 External Trigger Bus

2.3.3. Static DC and Transient Loads

TheActive Load subsystenincludes a flexiblgorogrammable current
load. This current load is activatethenport voltageexceedd 5 VDC
from the PSE under test. The programbadbad enters &ransition(or
Mark ) band when the port voltage drops below 14 VDC, then complet
shuts off when port voltage drops below 6 VD@r 4.5V on PSA

3202 )s This state machine behavior is depicted in Figure 2.10.

The Static Load has a prgrammable range from 0 throu§s0 mA
(750mA in PSA 1 0)2i® 25 mA steps. In the transition region, the
programmable range is 0 to 400mA, also in 0.25 mA steps. The
transition regio is useful for replicating PMark loads during

also enables the user to use the trigger outpudtfer purposes, such as
synchronizing a LAN packet to PSE powering or load transients.

The BNC trigger connector on the Chassis Controller front panel can be
configured as an output or an input. As an output, it directly mirrors the External
Trigger tus. Output triggers will appear as a 3.3V, 10 mSec pulse. When set as
28 an input, it can drive the external trigger bus inside the PSA chassis. This enables
triggering across multiple instruments, which may be desirable when testing
equipment with more #n 24 ports.

For example, Figure 2.9 demdriggering across instruments. The trigger
on
This setup can be used to perform measurements, or initiate a load current
changeacross 96 or more PoE ports simultaneously.

on PSA #1 is set as an

Load Off (0 mA)
Vport 15V Rising

Load On (0-750 mA)
Vport 14V Falling

Transition (0-400 mA)
Vport 4.5-6V Falling

classification andor assessing various PSE current limiting behaviors. Figure 2.10 Active Load State Behavior

The Power Sync

Analyzer6s

active

where both current level and load step durations can be configured. Load tr8tegidntnay be programmed from O

PSA-3000
Load Transients

2000 mA

1023 m
750 mA

o o

] (]
(5] w 2
3 E £9
£ S 89
3 = e
) =) oS

Static Step 1 Step 2

Figure 2.11 Active Load Transients

The PSA3000 introduces a unique featuF@|dback

to 1023 mA with a step duration of 208ec to 1000 msec,
or may be programmed from 1024 to 1800 mA with a
maximum step duration of 80msec. Load transktep 2
may be programmed from 0 t8@ mA (750mA in PSA

3 1 0)2withsa step duration of 2Q@ec to 1000 msec. Load
Step 2may also be cdigured to become the new static
load current and therefore persist indefinitely. See Figure
2.11 for a graphical depiction of the load transient
capabilities.

Load transients can be triggered immediately or via either
the Edge Trigger or Event Triggemd are also capable of
generatingan Event Trigger at the beginning of the
transient. They may also be repeated up to 5 cycles
producing sequences of transients up to 10 seconds long.

Suppressiontoh el p wi th evaluati on ofi\ WSES s duri’ng
severe current overloads that |\pPlAfsPPESEasl i nto & c
l'imiting state. For exampiVeC. . .R.S.Ed.s..al.e....eq.ui.|ed
maximum output current to between 400mA and 450mA &, ! Vport | 5
:/_vh_en initially powering a PD. When any power supply & '._’fo‘_’ff_’b_aik_ﬁufi_”fs_sff’f_: g
imits current, output voltage will drop to a level >° ©
dependent upon effective resistance of the loading device. 9
This voltage drop causes power to be absorbed in the PSE PSE Ilim

active switch with potential of overheating and damaging [~ [ AU

t hat ¢ ompon edftensense loR ®Eages wi | |

outputs and restrict current flow to well below 400mA in

order to protect the active switch. Time

Foldback Suppressionis an option that may be invoked
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for the full duration of a load transient that will significantly reduce PSE astiiteh voltage drop when the PSE is in
a current limiting mode. By inhibiting the possibility of a voltagmtrolled foldback on the part of the PSE, current
limiting behaviors of PSE ports can more thoroughly be analyzed.

2.3.4. 802.3bt Multi-Event Class Signatures

PSA-3202test ports include a special ability to sequekcdti -Event Classsignatures required to emulate Typand

Type4d PDO6s described by the | EEE 802.3bt specification.
currents and Markegion currents can be activated with emulatéth# PD connectionand are automatically reset

when voltage drops below 4.5V. The Miltiv e nt s e q u e n c i Actye Lidad suppsysteendvill i n t he
automatically debounce short voltage glitches and noiseder to reliably produce the programmed signature
sequencemcluding802.3btPD Classes-8 and802.3btDual Signature PD Classes1

2.3.5. DC Meters

TheDC Meter subsystem is capable of measuring PSE voltages and sensing actual load currents. Measurement
capabilities include average, maximum peak, minimum peaksamngledrace capture of either voltage or current.
Each of these measurements uses configurable measurement periods from 10 mSecs to 1&Eaebmfdbese
measurements are derived fr@%6 voltage or current samples meaning thatsampling rates scale with measurement
period, and range from 40us to 40 mSecs for 10 mSec and 10 second measurement periods respectively.

Sampled waveform measurements of voltage and current additiorfellyse¥eral 1024 sample length traces covering
200msec, 2 seconds, 4 seconds, 8 seconds and 20 seconds.

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

All DC Meter measurements can be user initiated, triggered with a designated voltage transition and level, or triggered
via an eventgee Sectio.3.2. Only one DC measurement can be performed at a timaabrtest port. Triggered
measurements across multiple test ports may be configured to run simultaneously however using esfiemifport

edge triggering or shared event (or external) triggering.

2.3.6. AC Meter

The AC Peak Meter is used to measure rippleraise voltages on the DC power supplied by the PSE under test. The
meter is capable of measuring ripple in either a 16 K@0 Hz band, or noise in a 5K350K Hz band (1dB BW).
Full scale voltage for the AC meterdd/pp with 1mV resolution.

The ACPeak Meter presents the smallest (or worst case) Powered Device input loagiBfv@n@s making ripple and
noise measurements so that measurements reflect AC voltages actually visible to a Powered Device.

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

2.3.7. Time Interval Meter

The time nterval meter measures time duration between an Edge Trigger (#1) or an Event Trigger, and a second Edge
Trigger (#2). This measurement is configured to one of 3 time sqafet, mSec, or Sec. Time interval

measurements can be used for measurerméntgction times, rise times, slew rates, pulse widths, and other time

critical events.

In theuSec scale, time intervals fromu$ec to 2600@Sec can be measured with Edge Trigger noise immusesy (
Section2.3.2 applied to any initiating edges. In the mSec scale, time intervals from 2 to 6500 msec may be measured
with Edge Trigger noise immunity applied to both initiating and terminating trigger edges. In the Sec scale, time
intervals from 0.1 to 16 sends may be measured with Edge Trigger noise immunity applied to both initiating and
terminating trigger edges.

All time interval measurements by necessity are triggered and thus must resolve to a TIMEOUT condition if the
initiating trigger fails to ocur or an OVERFLOW condition if the terminating trigger fails to occur.

2.3.8. Layer 2 (LLDP Emulation) Subsystem

ThelLayer 2 Subsystemoffers the ability for each test port to flexibly emulate LLDP protocol exchanges with a PSE.
Under 802. 3at ,nlyddiveyhigieiSpbvieslevelsi (3 15.4 watts) after sufficient LLDP exchanges have
occurred between PSE and PD.

PSA software provides software tools and resources that can be used for flexible and robust PD LLDP emulation and

PSE LLDP analysissee Seatin 7). This capability is available only if the PS$900 instrument is licensed for LLDP.
Instruments not licensed for LLDP can be upgraded with an LLDP feature license that is purchased from Sifos.
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2.3.9. LAN Test THRUnN (or OUTn) Ports

Each test port provides a passivelyadeipledTHRUn (or OUTn on PSA3102) interfacethat can be connected to a
LAN analyzer in supparof packet traffic generatiocdpture or other forms of LAN analysis the presence of PoE
loading irduced by the PSA test port. Links between the PSEupol¢rtest and a test instrument connected to the
THRUn interfacewill support 10BaseT, 100Bade and 1000Bas@& signalingwith negligible impairmentBecause
the THRUn interface is passively couplé¢o theTESTn interface, there is no latency in packet flow.

When theLayer 2 Subsystemis activated gee sectio.3.8, LAN Data Pairs 2 and 3 will not connect through to the
THRUnN ports. Therefore, AN testingfrom theTHRU n interfacecan only be performed while thayer 2 Subsystem
subsystem is inactiveTypically, LLDP emulation can be discomtied therebyenabling use of theHRU n interface
aftera power negotiation with a PSE is completed.

The LAN passthru channel is not optimized for LAN transmission per applicable IEEE 802.3 and ANSI/EIA/TIA
standards. Users should expect that the PSA test port will add a very small degree of electrical impairment to
transmitted LAN signalsespecially abov&000BaseT (e.g. 5GBasd and 10GBasd). This impairment should not

materially impact packet logs othermeasurements

Al so, because many LAN terminations include various meth
Sifos recommends théhe THRU n portnot be connected to a LAN analyzer or other Ethernet device when running

precision PoE signaling measurements includind®BE Conformance Test Suitavailable for PSA3000 platforms

since these can terminations can presahtle anduinpredictable AC loads and impedance paths that will negatively

affect those POE measurements.

* Note: Sifos Technologies offers an efficient and practical alternative to packet transmission measurements when
evaluating impact of PoE loading on Ethernet K&tics. Explore thePhyView Analyzer and thePHY Performance
Test Suite,including automate®C Unbalance Tolerance Testingatwww.sifos.com

2.4. System Software Overview
PowerSync Analyzers require externally hosted software i

PowerSync Analyzer Software

order to operate. PSAfsware is primarily designed for the PSE Multi-Port
Microsoft Windows operating environment. A version is PSA Interactive J
also available for Linux and Unix based hosts. PSA o e
software consists of several distinct subsystems: Test Suite ..,
PoE LLDP Emulation
PSA Interactive: A graphical user interface designed to
pronmote interactive use of the PS3900 or PSE3000
instrument. AP ‘ | | r
PowerShell PSA A scripting and application program ?Eﬁr’;raigz::/::ﬁuﬁanen —-
development environment for creating and executing Development Environment

automated test sequences. The PowerShell script

development environment is built upon fhel/Tk scripting onaseer Tirrel | Tl -
language. 1 HHHHHH”” 8.4.5 | Libraries

File(s’

PSE Conformance Test Suite A series of applications PowerSync Analyzer
developed specifically for conformance testing PSE ports _. }
the 802.3 PoE specification given a RS@00 platform. Figure 2.13 PSA Host Software Architecture

PSE Multi-Port Test Suite A set of capabilities del@ed specifically for assessing and characterizing power
management and administrative policy behaviors of a +patti PSE.

PoE Service Analyzer A set of applications and tools fordepth analysis of POE Service characteristics at the PD
interface &ailable for the PSA000 platform.

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

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

fully utilize the PowerShell API to contrand monitor the PSA. This assures complete uniformity of behaviors when
the instrument is configured from either the PowerShell interface or from PSA Interactive.

2.4.1. PSA Interactive

PSA Interactive is a Tcl/Tk based graphical user interface (GUI) constroictiop of the PowerShell PSA API. It
offers robust control of most PowerSync Analyzer functions. It is intended for users who intermittently or regularly use
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the PowerSync Analyzer for PD emulatiomc{uding LLDP and PSE measurements as well as 8 Eonformance
(PSA-3000) and PSE MuHPort (PSA3000 and PSI3000) testing.

2.4.2. PowerShell PSA Scripting Environment

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

programming shells (Tcl and Wisbpmbined with numerous extensions specific to the PowerSync Analyzer.

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

is typically the Windows command shell with the full range of Tcl libraries (command set) packaged in. Many
operating system (e.g. iMS DOSo, Linux fAiBashodo) commands

The Wish sheélenables Tk extensions useful for graphical user interfaces, including PSA trace dspta8s¢tions

3.1.10and4.1) . As a shell pr oglriakme 6 Wi nofa niosse contmolleberfisdviaswelb w s
asitscandpaste editing capabilities. It is Aknowl edgeabl ec
colored fonts to distinguish them. Wish dopatiomgosne ecarct
user prompting) however.

For the most part, PowerShell PSA commands and scripts run equivalently in either the Tcl or the Wish Shell, so users
are generally free to use the shell that best suits their needs. When PSA softwailte iostein configuration files
wi || be placed so that opening either Power Shell program

Many test engineers will want to integrate PowerShell API inteegigting script environments to supptest
automation involving several instruments including DUT control interaction. The final chapter of this manual
addresses PowerShell features designed to enable this possibility.

2.4.3. PSE Automated Test Suites

ThePSE Conformance Test Suités an optionbfeature of the PSA000 (including PSA3x02, PSA3x48) consisting

of over twenty tests and associated utilities that run in PowerShell PSA and can be accessed and sequenced from either
PowerShell PSA or from PSA Interactive. These tests are desigassetss 802.3af and 802.3at (Tylpand Type2)

compliance of one or more PSE ports. The tests cover detection, classification, LLDP negotiaticnpppoeer
management, MPS, and powdwn behaviors of PSE ports. The tests have been constructetktasagenerally as

possible given the wide range of signaling and other PSE characteristics described above i@.3e&auh test

returns between 1 and 10 specification parameters relating to the 80pdrification.

PSE Multi-Port Suite (includingMulti -Port Live PD Emulation andPSE Multi-Port Test Suite) is an optional

feature of the PSA000 (including PSA3x48) and PSE3000 (including PSt3x24) that enables powerful and flexible

multi-port PD simulations and PSE system analy/across as many as 192 PSE poFtsese analyses take advantage

of theability of PSA/PSL test insturments to concurrently emulate as many as 192 BypeType2 PD6és, i ncl udin
PoE LLDP interactions and negotiation$he PSE MultiPort Test Suite consists séquencable tests and and

powerful reporting to automatically characterize systeide powering behaviors and policies of any 802.3at PSE.

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

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

2.4.4. PowerSync Analyzer Configuration Files
PowerSync Analyzer software utilizes two local configuration files that can be adapted for a number of characteristics
that arespecifict o a user déds setup and testing requirements. These
Operating System Config Directory Location |
Windows XP \Program Files\Sifos\PSA1200\Config\
Windows Vista, 7, 8, or 10 \Users\Public\Sifos\PSA1200\Config\
Linux & Unix $HOME/Sifos/PSA1200/Config/

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

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

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

Default_Conf Test_List_AF: {<TCL List PSE Conformance Tests>}
Default_Conf_Test_List_AT: {<TCL List PSE Conformance Tests>}
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Parameter Type Parameter Values

Default_Test Results_Path: {<TCL string of default path location for all test result files>}
Excel_Path_Location: {<TCL string of path to MS Excel>} | N/Ao
Emulation_Mode: ON or OFF

I/0O_Routing: psa

Default_PSA_Address The PSA chassis to initially be controlled by the PowerShell and PSA Interactive when those
applications open p . This chassis wild.l be automatically Ainvento
connection. The address will be updated in this file whenever Select Chassis is performed via PSA Interactive or when

the psa command is executed imieoShell assuming that the new address is valid and present.

PSA_Addresses A (Tcl) list of Aknownd PSA Chassis addresses
uses spaces to separate different elements (e.g. IP addresses). Thislisiwelas new chassis are connected and
selected by either PSA Interactive or PowerShell.

Default_Conf_Test_List AFE A (Tcl) list of available standard tests within the PE200 (Version 3.5) PSE
Conformance Test Suite for Tyyde(formerly 802.3af) PSE s .

Default_Conf_Test_List_AT: A (Tcl) list of available standard tests within the VersichRISE Conformance Test
Suite for 802.3at compliant Tygeand Type2 P SEO6 s .

Default_Test_Results_Path Path to where test results from the sequencer witdred. This has the default value of
fic:/ Program Files/ Sifos/ PSA1200/ Re s ul iallyinhstalbeth. Nststhas | P Addr
PSE Attributes fes may override this default (see below).

Excel_Path_Location Path where MicrosbExcel application is stored. This is formed during installation.

Emulation_Mode: A control that allows software operation in the absence of a PowerSync Analyzer instrument. It is
also referred to as fiDemo Modte®.AOFH®is control should b

1/0_Routing: A control that psshould be normally set to #

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

be more than one PSE attributes file, for example there may be one PSE Attributes File for each type of PSE that a user
plans to test. PSE Attribute Files are used to produce both hardware andesoftmfggurations when applied using

[File] [Load Config] in PSA Interactive or thpsa_psecommand in PowerShell PSA.

The PSE Attributes file consists of the following settings:

Parameter Type Parameter Values Status \
Default_PSE_Class: AT or BT or PROP4 Required
Default PSE_MPS_Type: AC or DC Required
Default_ALT_Setting: (2 Pair PSE) | Aor B Required
Default_ALT_Setting: (4 Pair PSE) | 4Pr
Default_POL_Setting:  (2-Pair PSE) | MDI or MDI-X Required
Default_POL_Setting:  (4-Pair PSE) | MDI+MDI or MDI-X+MDI or MDI+MDI-X or MDI-X+MDI-X
PSE_4Pair_Type: NONE or Type-3 or Type-4 or PSE1 or PSE2 or UPOE Required
or UPOE2 or LT++
PSE_High_Pwr_Grant: NONE or PHY or LLDP or PHY+LLDP Required
PSE_Test Results_Path: {<TCL string of path location for results files>} Optional
PSE_Conf_Test_Report: {<Non-standard Conformance Report template file>} Optional
PSE_MP_Test_Report: {<Non-standard Multi-Port Report template file>} Optional

Default_PSE_Class Specifies whether the PSE is desigteedomply to 802.3at (AT), 802.3bt (BT), or is ron
standard 4Pair (PROP4) implementation. This attribute must be manually declared for each PSE whAntasing
Discoveror psa_auto_portto determine PSE attributes. (No8®2.3btP SE 6 s a r ely suppdrtedanfPSA.2. 1 a |

Default_ PSE_MPS_Type Specifies whether PSE utiliz&E€ or DC MPS method to remove power from a PD. This
setting will be affected by the ADC MPSO vs. AAC MPSo PS
Conformance Teésnenugsee Sectiof3.2) and MultiPort Tesimenus $ee Sectio.3) . All 802.3bt PSEGb6s
to use DC MPS. This attribute can be automatically learned and configufeddiscoverin PSA Interactive and

by thepsa_auto_portcommand in PowerShell PSA.
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Default_ALT_Setting: Specifies how to initialize all test ports/blades within the PSA Instrument for ALT pair
selection. iA0 and 0 Bpair cenadctios amdysst alkliastipbrts uhifoendy togtogrdt-Ba ny 4
respectively. fi 4fPa ior sednnegt wond iemgalgleB td&rsd Bdratd ez d s sted
A. This parameter is used in the 802.3at PSE Conformance Test Suif@dicgissing. [nitialization will
automatically incl ude al-Bx48FRackPacklP@AShisiattrilfute tam betautomaticadly up a P S
learned and configured uto Discoverin PSA Interactive and by thesa_auto_portcommand in PowerShell PSA

Default_POL_Setting Specifies how to initialize all ports/blades within the PSA Instrument for PoE polarity (MDI

vs. MDI-X') . PSE6s with Default_ALT_SettX.ng= HSABDO sorwifitBdO must
Default _ALT_Set t i nhepolafitdfer AleA followedtby tlsepdacity for\WB, f or ex-ampl e A M
X+ MDI o. Initialization will aut omat i3x4&RatkiPack PBA.IThidde al | PS

attribute can be automatically learned and configureduip Discowver in PSA Interactive and by thesa_auto_port
command in PowerShell PSA.

PSE_4Pair_Type Specifies the type of-Rair PSE or specifié8ONE for 802.3at(2Pai r) PSEO& s . Al | 802
including 2Pair Type3 P SEO6s, a Mype-oplgpe-4. f Theeremainirgg categories are foP4ir proprietary

PSE type$SE1, PSE2 UPOE, LT++, andUPOE2. (See Sifos application nofePair PSE Testing with the PSA

3000 & PSL-3000.pdffor further information on proprietary-4 a i r .)PTBikadtrdoute cabe automatically

learned and configurddr PSE_Class= 802.3at or PROBAAuUto Discoverin PSA Interactiveand by the

psa_auto_portcommand in PowerShell PSANote: 802 . 3 bt PSE&s r e 8202 mawlwa®RSA 5. 0 and

PSE_High_Pwr_Grant Specifieshe method used by a PSE to grant the maximum power the PSE is capable of to a
PD that requests that amount of Power. A Ty&5.4W) PSE cannot grant high power and therefore has the setting
NONE. A Type2 PSE can grant 25.5W from either classifica{@RY setting) or using PoE LLDRL[LDP setting).

A PSE that grants maximum available power through classification events (PHY) but also uses PoE LLDP for refined
power management may be declaétly+LLDP . This setting is used to make critical decisiomvarious automated

test suites.

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

or model specific.NOTE: This setting can only be changed by editing the P&t&ibutes Fle directlyi the setting is

retained whenever ®SE Attributesk | e i s Al oadedod, then fisavedd by PSA | nt e

PSE_Conf_Test_Report Specifies a nostandard PSE Conformance Test template (spreadsheet) file for use by the

PSE Conformance Test Suite running dAS#A-3000(or PSA3x02, PSA3x48). An example might be a-ramed

copy ofpsa_report.xlan that has modified test limits forgarticular PSE typeNOTE: This setting can only be

changed by editing the configuration file directlythe setting is retained wheneverRSE Attributes Filei s fisav e d o
by PSA Interactive or PowerShell. See SectidriOfor further information.

PSE_MP_Test_Report Specifies a nostandard PSE MuliPort Test template (spreadsheet) file. An example might

be a renamed copy ofnp_report_30xIsm that has modified test limits for a particular PSE tyN&TE: This setting

can only be changed by editing the configuration file directlyhe setting is retained wheneveRSE Attributes File

is fisavedo by PSA | nt er aé.6forfuthercnformBtorwer Shel | . See Sectio

2.4.5. Directory and File Organization i Microsoft Windows

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

Directory Path Directory Files
C: \Program Files\Sifos\PSA1200 | PowerShell PSA Script Libraries
PowerShell PSA Wish and PowerShell PSA Tcl Executables
Note: On 64 Bit Windows, PSA Initialization Script
C:\Program Files will become PowerShell PSA Wish & PowerShell PSA Tcl resource files
C:\Program Files (x86) \documentation\ | Various PSA reference documents

\PSA Interactive\ | PSA Interactive Script Library and various library sub-

Note: International versions of directories to support PSA Interactive functions (plotchart,
Windows may choose a different tkprintl.1, thcload14, etc.).

namefori Pr ogram Fi |l

PSA Interactive Executable
PSA Interactive resource file
\PVA Interactive\ | PVA Interactive software for the Sifos PhyView Analyzer

Windows XP \Config\ PSA (local) Configuration Files including \Config\env
environment file sub-directory.

March § 2019 Sifos Technologies Page 26



PowerSync Analyzer 3000 Reference Manual

Directory Path Directory | Files |
C: \Program Files\Sifos\PSA1200 | \Results\ PSA Test Report Files

Including psa_report.xlsm, mp_report_30.xIsm, and
Windows Vista, 7, 8, or 10 service_report.xIsm template report spreadsheets and the

psa_trace.xlsm and psa_lldp_trace.xIsm trace display
spreadsheets. Chassis-specific subdirectories under \Results
will automatically be created as needed by PowerSync
Analyzer software.

C:\Users\Public\Sifos\PSA1200

\Emul\ Filesonly used when PSAso f t war e i s pl ace
(also called Emulation Mode).
\Contrib\ Tcl scripts stored in this directory will automatically source

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

Version information concerngnindividual PowerSync Analyzer software libraries is available from PSA Interactive
under the lHelp] menu as well as from PowerShell PSA usinggba versioncommand.

2.4.6. Directory and File Organization i Linux and Unix
PSA Software installs into Linux andhix in a manner that separates and organizes files into 3 categories:

Category File Locations |
Compiled Software and Libraries /usr/local/Sifos/PSA1200

Configuration and User Data $HOME!/ Sifos/PSA1200

Shell Scripts (Program Launchers) $HOME /bin

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

Installation of PSA Software requirégat the user have full permissions to add the application intashéocal/
directory path while the installation takes place. After installation, those permissions may be removed.

The following table provides greater detail regarding files anddfilations after PSA software is installed.

Directory Path Directory Files
/ust/local/Sifos/PSA1200 PowerShell PSA Application Programs & Script Libraries
PowerShell PSA Wish & PowerShell PSA Tcl resource files (unused copies)
IPSA PSA Interactive Application Programs & Script Libraries

Interactive/ Shared Library Directories with binaries and scripts used
by PowerShell PSA and PSA Interactive

Copy of PSA Interactive initialization resource file

$HOME/Sifos/PSA1200 PowerShell PSA Wish and PowerShell PSA Tcl resource
files (used by shell scripts to initialize PSA software)
/Config/ PSE (local) Configuration Files including /Config/env
environment file sub-directory.
/Results/ PSA Test Report Files

Including psa_report.xlsm, mp_report_30.xIsm, and
service_report.xIsm template report spreadsheets and
the psa_trace.xIsm and psa_lldp_trace.xIsm trace
display spreadsheets. Chassis-specific subdirectories
under \Results will automatically be created as needed
by PowerSync Analyzer software.

/documentation/ | Various PSA reference documents

JEmul/ Files only used when PSA s
Modeod (also called Emul ati
/Contrib/ Tcl scripts stored in this directory will automatically

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

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

Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive
under theHelp menu as well as from PowerShell PSA usingdke versioncommand.
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2.4.7. Tcl/Tk Requirements & Resources

PowerSync Analyzer softmamwas developed utilizing Tcl/Tk version 8.4.5. Generally, there should not be a problem
with using newer versions of Tcl/Tk. PSA software is distributed with an installer for Tcl/Tk 8.4.5 on Microsoft
Windows platforms. If Tcl/Tk is not present on thest PC system or if a version older than 8.4.5 is found, PSA
installation software will install version 8.4.5 Tcl. If a newer version (e.g. ActiveState Tcl 8.4.9) is already on the host
system, PSA software will utilize that version, though it shoulddied that PowerShell PSA has not been validated

with versions of Tcl more recent than 8.4.1Mofe: This does not apply to Linux systems where the user is responsible
for preinstalling a satisfactory version of Tcl/Tk.)

While there are no requiremerats to where the user installs Tcl/Tk, it is recommended that the install be done in the
c:\Program Files\Tcl directory on Microsoft 3it Windows,c:\Program Files (x86)Tcl on Microsoft 64bit

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

Powershell PSAs of t war e i ncl ud e d$clsHroaal tclshic rpsapi.wliumslretd and i | e s :
wishrc_psapi.tcl These files are utilized by PowerShell during initialization and should remain in the directories
where they are initially installed. &®@ns8.3and8.4of this manual provide further information regarding PowerShell
API integration into native TCL shells as well as the use of these files to eeafdte access to PowerShell.

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

help softwarethat comes with Tcl/Tk is very robust and easy to work with. Also, there are several bdtstseava
including APractical Programming in Tcl and Tko by Brent
with correspondence on Tcl and Tk programming owing to T

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

Certain aspects of the PowerSync Analyzer and itsthastd software (PowerShell PSA, PSA Interactive) rely on a
low latency network connectionanduninterrupted run -time executionin a host computer Applicatiors such as

the PSE Conformance Test Suite, the PSE MRdtit Test Suite, and LLDP Protocol Trace Analysis can be impacted in
subtle but detrimental ways given very long (and typically very intermittent) network connletéiocies or process
preemptiorddays. Network connection latency between the application host and the PSA should be minimized and
shouldnever exceed & msecwith a target range df to 5 msec desirable The same applies to process preemption
delays. This will best enable the fullékibility and features of the PowerSync Analyzer across all testing applications.

Statistical assessment of network connection latandyruntime execution integritys readily available using the
psa_latency_testtility. (See Secti®B.8and4.6for further information on thesa_latency_testtility.) Typical

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

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

resources Host computers running PSA software shandderb e conf i gured to run multiople ¥
they concurrently run resourcensuming file and web server processes along side of PSA automated test software.

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

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

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

1. Theremustbetwoormord@ s si s 6 ma K348 ayailable and opBr&iAg on th&me subnein
order for interaction with one chassis to be successful.

2. Eachofthetwoormore PS3x4 8 chassi sd& mus tPSEtasthfades forratotlitest pdt2 du al
capacity of 24 pds per chassis.

3. Power Sync Analyzer soft war 848condiguratiom iThiSoadmé y fAdi scover
operation occurs after initial installation of PowerSync Analyzer host software and consists of the user being
prompted by PowerShell TCL ftihe IP addresses of PS4 8 chassi so.

I'f the different c ha3k48 arssepamtedstoddférentuseds ondifférdnt nétloeks, &t8mipts to
link to each individual chassis as a stahone element on the subnet will be rejected.s Timy occur on regular basis

or an intermittent basis depending upon the conditions preceding chassis separation. This behavior is quite intentional
since the PSA8x48 is designed to function as a single instrument entity.

For new PSA3x48 installationsthe user is advised to execute the following initialization procedure:
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Install PSA Software (Version2lor newer)

Utilize the Serial Console interface to establish IP addresses for eacBxB&Ahassis

Connectall PSA3x4 8 chassi s0 andpowdrtnemonst subnet
OpenPowerShell PSA TCLfrom the host

Execute fipsa <|I pAddB348sclhasesi asdhhe of the PSA
6. Execute fApsa <I| pA®d8chassswhen promptedc ond PSA

This will complete the initialization of the PS2x048.

arwbdPE

2.7. PSA-3000 Technical Specifications

2.7.1. LAN Interface Specifications

Operating Mode Signal Path Parameter Specification
Connections RJ45
Data Rates and Signaling | 10/100/1000BaseT/2.5GBaseT

5GBase-T, 10GBase-T with
minor impairment

Latency None - Passively Coupled
Data Through Mode | PSE-#to OUT-# Impedance 1,009' Balanced
Pair-Pair Isolation O 36dB @ 100MHz
Insertion Loss O 2dB, 0.1MHz to
Insertion Loss Variation O 0.75d8B, 0. 1MHz
100 MHz

Return Loss (OUT pairs 0-24dB, 1MHz to 100MHz
terminated into 100Q2)

Connection RJ45
Data Rate and Signaling 10/100Base-T
?L?_tglggrl:elgtt'on) PSE-# to Blade Transceiver Orientation MDI End Point
ulati - iv
Mode Protocol 802.1ab, 802.3bc, 802.3at
Impedance 100Q, Balanced
Return Loss ©20dB, 1MHz to 100MHz
2.7.2. PoE Port Connections
Operating Mode Dependency Parameter Selections
2-Pair Power Port 1 and Port 2 operate Powered Pair ALT-A or ALT-B
independently Polarity MDI or MDI-X
4-Pair Power: Connect to Port 1 (Port 2 ALT-A Polarity (Port 2) MDI or MDI-X
PSA-3202 disabled) or ALT-B Polarity (Port 1) MDI or MDI-X
Connect to Port 2 (Port 1 Detection Signature Type Single (Port 1) or
disabled) Dual (Port 1 and Port 2)
4-Pair Power Connect to Port 2 (Port 1 ALT-A Polarity (Port_2) MDI or MDI-X
-Pair Power: -
PSA-3102 disabled) ALT-B.Polarlty (Port 1) MDI or MDI-X
Detection Signature Type Dual (Port 1 and Port 2)
All Any Conductor referenced to | Maximum Input Voltage +60 VDC
Any Other Conductor
Any Conductor referenced to | Maximum Input Voltage +60 VDC
RJ-45 Shield
2.7.3. Detection and AC MPS Specifications
Description | Conditions Parameter | Specification
Range 9 KQ to 39 KQ
) Vport = 2.5VDC - 12VDC, Resolution 1 KQ
Detection Port Connected A Setti 0
Resistance -0 ) ccuracy vs Setting +1.75% + 300Q2
Transition Current Load =0 AV [ Al at 4.5 Volt Spacing
. Vport = 2.5VDC - 12VDC, Range 0.14,5,7,11pF
Detection Port Connected +159
Capacitance " : Accuracy +15%
Transition Current Load = 0
Detection Signature Vport 12V £ 2%
Cut-Off Threshold Port Connected

March 8§ 2019 Sifos Technologies Page 29



PowerSync Analyzer 3000 Reference Manual

Parameter

Description

AC MPS Signature

| Conditions

Vport = 12VDC - 60VDC,
Port Connected

AC Impedance

| Specification

24KQ || (0.1uF + 330Q)

Resistance Accuracy
AV / Al at 2 Volt Spacing

22.8KQ + 2500

Port Isolated

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

> 1.1 MQ
> 3.0 MQ

2.7.4.

Current Load Specifications

Description Conditions

Load Current

Per Powered (or classifying)
Pair

Parameter

Specification

Range PSA-3202: 0to 950 mA
PSA-3102: 0to 750 mA

Resolution 0.25 mA

Accuracy + (0.5% setting + 0.25mA)

Slew Rates > 4mA / usec

Activation Voltage

15V, Rising Vport

De-Activation Voltage

14V, Falling Vport

Transition (Mark
Region) Current

Load Current Active,
Per Powered Pair

Range 0to 400 mA

Resolution 0.25 mA

Accuracy + (1.0% setting + 0.5mA)
Slew Rates > 4mA / usec

Activation Voltage

14V, Falling Vport

De-Activation Voltage

PSA-3202: 4.5V, Falling Vport
PSA-3102: 6V, Falling Vport

Multi-Event
Classification

PSA-3202 Only

Multi-Event Activated

802.3bt Signatures Emulated

Single Signature Class 5 - 8

Dual Signature Class 1 - 5

Non-Standard Signatures

Class Current per Event

802.3bt Auto-Class

2mA @ 80msec of LCE1

Multi-Event Activation

psa_connect or mclass

Multi-Event Deactivation

psa_disconnect or mclass

Multi-Event Timeout

100 msec @ > 15V

Event Start Glitch Debounce

150usec

Mark and Idle Transition
Glitch Debounce

500usec

Event Reset Condition

4.5V for > 500usec

Sequential Load Steps 2
Transient Sequence Repeats | 0to 4
Load Step 1 Range 0to 1800 mA

Load Step 2 Range

PSA-3202: 0to 950 mA
PSA-3102: 0to 750 mA

Resolution (07 950 mA)
Resolution (> 950 mA)

0.25 mA
0.50 mA

Accuracy (07 25 mA)
Accuracy (> 25 mA)

+ (2% setting + 0.5mA)
+ (1% setting + 1mA)

Slew Rate < 10mA / usec
Configurable Load Vport > 15VDC ;te ep 1_ DuOeA i o] 200 usectolsec
Transient p 1 Duration > 950 mA 200 psec to 80 msec
Step 2 Duration
Load Step 1 200 psec to 1 sec (or persist)
Load Step 1 > 950 mA 1 sec
Step Resolution 100 ps
Trigger Modes :| Immediate, Edge, Event
> 950 mA Immediate
Active Load Resistance 37Q
Foldback Suppression Min. 30 vDC
Port Voltage (@ 400mA)
Foldback Suppression Step 1 + Step 2 Duration
Duration
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2.7.5.
Description

Voltage Meter

DC Metering Specifications

| Conditions

Average,
Max-Peak,
Min-Peak,
Scope Trace

Parameter
Voltage Range

Specification
0- 60V

Aperture or Trace Length

256 Samples( 1 0ms, 20 ms,

Extended Trace Length®

1024 Samples (200ms, 2s, 4s, 8s, 20s)

Sample Rates

39.1 psec - 39.1 msec (1,2,5 steps)

Resolution

16 mV

Displayed Resolution

Avg & Peak: 2 decimal places
O-scope Traces: 25 mV

Accuracy”

> 30VDC: + (1.5% reading + 16mV)
< 30VDC: * (2.0% reading + 16 mV)

Measurement Triggers

Immediate, Edge, Event,
Power-Up (traces only)

Current Meter

Average,
Max-Peak,
Min-Peak,
Scope Trace

Current Range

01 2000 mA

Aperture or Trace Length

256 Samples (10ms,

Extended Trace Length®

1024 Samples (200ms, 2s, 4s, 8s, 20s)

Sample Rates

39.1 psec - 39.1 msec (1,2,5 steps)

Resolution (0i 1023 mA)

0.25mA

Resolution (10247 2000 mA)

0.5mA

Accuracy’

+ (0.5% reading + 0.5mA)

Triggers

Immediate, Edge, Event,
Power-Up (traces only)

1. Does not include Voltage drop due to cable losse s

and 0.

459 maxi mum

test port

input

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

2.7.6.
Description

AC Metering Specifications

| Conditions

Parameter

| Specification

Low Band, VDC= 40-57V

Accuracy, 25Hz i 325Hz
Accuracy, 50Hz i 300Hz

-15%, +11%
-7.5%, +11%

High Band, VDC= 40-57V

Accuracy, 2.5KHz i 250KHz

-15%, +7%

AC Peak-Peak Accuracy, 20KHz i 250KHz -6%, +7%
Meter Full Band, VDC= 40-57V Accuracy, 50Hz i 250KHz -7.5%, +8.5%
Resolution imV
All Bands, VDC= 40-57V Range 2Vp-p
Input Impedance 0.05uF"

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

2.7.7.

Triggering Specifications

Desciption Conditions

Parameter Specification

Range 0.25V - 59.5Vv
Resolution 0.125 mV
Accuracy (relative to DC +0.0625 mV
All Modes Meter readings)
Trigl to Meter or Transient ~ 50 psecs
Latency
Edge & Event Event Trigger Latency < 500 psecs
Triggers Pre-Trigger Qualification 1.5 msec
Time (Voltage below Rising
threshold or above Falling
. ) ) threshold)
Trigger Noise Immunity Normal Mode Edge Noise | 125 mV.
Rejection
Noisy Mode Edge Noise 500 mV
Rejection
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2.7.8.

Description

Time Interval Metering Specifications

Time Interval Meter

| Conditions Parameter Specification
Time Range 41 26200 ps
Time Resolution 1 usec
Microsecond scale Time Accuracy + 2 pusecs
Min. Resolvable Time ~ 4 usecs
Interval
Time Range 2-6550 msec
Time Resolution 0.1 msec
Millisecond scale Time Accuracy + 1 msec
Min. Resolvable Time 2 msec
Interval
Time Range 0.17 16.1 sec
Time Resolution 0.1 sec
Second Scale Time Accuracy + 50 msec
Min. Resolvable Time 0.1 sec
Interval
Start Trigger Edge or Event
Stop Trigger Edge
Triggering & Noise Immunity Normaj Mode Edge Noise 125 mV
Rejection
Noisy Mode Edge Noise 500 mV
Rejection

2.7.9. Front Panel PSA-3202 LED Indicators
LED Label | Parameter Description
GREEN: Linked at 100Base-Tx for LLDP, Blink with Activity
LINK LLDP Link Status & Activity . Linked at 10Base-T for LLDP, Blink with Activity
OFF: Unlinked (or Disconnected)
GREEN: PSE powered with Vport > 36 VDC
PD POE Power Status : Valid 802.3 Detection Signature Connected (No
PSE Power)
OFF: PSE not powered & PD signature not connected
GREEN: Test port configured for 4-Pair powering
4PR Test Port Mode : Opposite test port configured for 4-Pair powering
OFF: Test port configured for 2-Pair powering
COM Communications ON: Indicates active communications with test port
2.7.10. Front Panel PSA-3102 LED Indicators
LED Label | Parameter Description
ON: Valid 802.3 Detection Signature Connected
DET Detection Signature & Normally Off BLINKING: LLDP connected but NOT LINKED
LLDP Link Status Normally On BLINKING: LLDP connected and LINKED
OFF: Detection Signature & LLDP link removed
ON: PSE powered with Vport > 36 VDC
PWR PSE Power On
OFF: PSE not powered - Vport < 36 VDC
ON: Edge Tri 1 in the ARMED Stat
ARM Trigger ARM ge rlgger n e_ ate
OFF: Edge Trigger 1 NOT in the ARMED State
AUX Communications ON: Indicates active communications to test port
2.7.11. Programming and Control
Description Specification
Ethernet 10/100BaseT (Telnet Port 23 protocols)
Interface

NOTE: The Console interface is for IP Address config only.

Host Requirements

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

Host Software Environment

Sifos PowerShell PSA or PSA-Interactive

Recommended Network/Run-Time Latency:

<5 msec (See Section 2.5)
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2.7.12. Physical and Environmental

Description Specification

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

Ambient Operating Temperature

0°C to 40°C

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

Storage Temperature

-20°C to 85°C

Operating Humidity

5% to 95% RH, Non-Condensing.

2.7.13. Certifications

Description North America _ Europe & Interpational ]
Emissions FCC Part 15, Class A | Meets EN55011

VCCI, AS/NZS 3548, ICES-001
Safety CSA Listed Meets EN61010-1 (PSA-3000, PSA3x48, PSA-3002)

(CSA22.2 No. 61010)

Meets EN61010-12 (PSA-3402)

General Certification

Low Voltage Directive (2014/35/EU)
Electromagnetic Compatibility Directive (2014/30/EU)
CE Marking Directive (93/68/EEC)

FCC Statement:

This equipment has b

device, pursuant to part 15 of the FCC Rules. These limits are designed to provide

reasonable protection

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 like

required to correct the interference at their own expense.

een tested and found to comply with the limits for a Class A digital

against harmful interference when the equipment is operated in a

ly to cause harmful interference in which case the user will be
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3. PSA Interactive

PowerSync Interactiveis the graphical user interface for PowerSync Analyzers and Programmable Loads. Itis a
It fully uses the PowerShell PSA API for all

Tcl/Tk applicationthat is built from a number of Tcl/Tk scripts.

instrument interactions as well as a number of other library functions that are useful to PowerShell PSA scripts.

When PSA Interactive is opened, the user béllprompted to select a PSA chassis to which PSA Interactive will
initially connect(Figure 3.1) The default selection will be timeost recentlgonnected PSA chassis. This brief
dialog assures that various users on a common network sharing mustieSync Analyzers can connect to an

instrument without interference to other instruments that might be in use by other host computers.

anyselected®SA to be utilized is powered up and connected to the
local network. ThéSA Chasss Selectiondialog (Figure 3.1

verifies the presence of any selected or entered PSA address,
inventories the selected PSA chassis for available test ports, and
allows users to add any new instruments that may have been
connected to the network.

Note: If the Chassis Selection dialfajls to find a connected and
available PSAchassis it will ultimately open PSA Interactive in
Demo Mode When the application opens in Demo Mode, the
annotation"DEMO MODE* will appear in red on the main menu.

o=

PSA Chassis Selection

Connect To:
192.168.221.109 Add Chassis
192168120 4|  Delete Chassis

192.168.221.103
192.168.221.105
192.168.221.107
192.168.221.108

192.168.221.109
192.168.221.120

It also assures that

192.168.221.138
192.168.221.141 J_ Do Hods

192.168.221.148 LJ Connect

Demo Mode $ described in Sectidh1.Delow and may be used to
virtually operate one of several types of PowerSync Analyzer test
platforms.

Figure 3.1 PSA Connection Dialog

3.1. PSA Interactive Standard Menus
PSA Interactive is organized as a top level aimmenu(Figure 3.2)that has ability to access a number of-mudnus.

File Config Measure Auto-Test Analpsic 4-Par  Help

PSE Multi-Port

When PSA Interactive is started, it will

automatically read the most recently used PSE

Attributes Hle to acquire PSEpecific settings.

Note thaton startup PSA Interactive wilhot

LivePD Emul | automatically configure all of the port switches
(ALT and POLARITY) for the PSE

| characteristics entered in the most recently used

local PSE configuration file. Users may use the

File-Load operation ¢ee Sectio3.1.1) or the

Auto Set All Ports function in thePort

Configuration menu to force all test ports in

the presently connected PSA to the ALT and

Polarity settings appropriate for the PSE to be

tested.

Each pushbutton on the Main Menu will openone®f® | nt er acti veds resource

pushbuttons are also duplicated under reamudropdown menugonfig, Measure, andTest TheConfiguration

resource menus are used to configure various resources in ead0P&fest port. Eaadlesource menu will offer full

capability to route a configuration setting to a eselected chassis (IP Address), and-plot address. Secti@11.3

will discuss this in greater detail.

Configuration Meters PSE Conformance

Part Configuration | DC W Meters | PSE Tests |

Trigger Canlbgwaliun| ACY Meter | Sequencer | PSE Tests

Load Configuration | Time Interval Meter | Waveforms & Tlaces| Sequencer I

i 3l

Figure 3.2 PSA Interactive Main Menu

PSA-3102

Select Chassis ‘ 192.166.1.20

Configured PSE:
[ Cisco35600%_1

Close PSA Interactive

or testi

Sections3.1.1through3.1.15will introduce the variousesourceandmetering menus available in PSA Interactive.
TheHelp menu capabilities for PSA Interactive will be addresseiiction3.1.16 Sectior3.2will cover thePSE
Conformance Test Suitemenus, SectioB.3will address thé®SE Multi-Port Suite menus, and &tion3.4theLLDP
Tracesmenu. Finally, SectioB.5will provide a number of application examples working with PSA Interactive to
perform certain operations.

March § 2019 Sifos Technologies Page 35



PowerSync Analyzer 3000 Reference Manual

March § 2019

3.1.1. PSE Characteristics and Configuration

PSA Interactive provides a facility to load and sB&E
Configuration files. When a local PSE Configuration file is

loaded(Figure 3.3) critical settings related to PSE characteristid

are automatically updated toet values provided in that file.

Additionally, the PSA chass@urrently connectewill configure
ALT andPolarity select switches automatically according to the
configurations provided in the selected PSE configuration file.

This configuration willautmat i cal |y span mu
within a PSA3x48 system as well. When a local PSE
configuration file is saved,

effect will be stored in that configuration fil&ote that some
settings (see Sectiah4.4 can only be adjusted by editing the
PSE Attributes Hle.

Adtran_Pitsta

Alcatel600 o0
Alcate600_Pits bt
Alcate850.6¢
Alcate850_Phts.uit
AT908 bt

File pame:

v | A Files ()

L

Qpen vl Cancel

“

The PSE AttributegLoad] and [Savd menus are accessed unde
the [File] drop-down menu on the menu bar.

3.1.2. Port Configuration

Figure 3.3 Chassis-Wide PSE Configuration Dialog

ThePort Configuration menu siown inFigure 3.4enables control of various static port settings in each test port.
First, as is the case with all configuration and meter menuPatie€Configuration menu allows selection of the target
slot-port where configuration is to be set oegad. Additionally, it offers &elect Chassibutton to access the

chassis selection dialog so that a configuration or configuration query can be performed on a different PowerSync
Analyzer chassis. Secti@l.3will further describe the chassis and gbott selection process.

w

PSA Port Configuration
Slot Port Port Type Polarity Connect Port
1 1 & ALTA  C MDI :
7 = 7 C ALTB & MDIX Disconnect Port
2 2
3 Auto-Discover I [ Send Trigger
4
515 I~ PSA-1200 High Power Connect-
Chassis 192.168.221.105 Disconnect
All Ports
Resistance Capacitance
Select Chassisl Read Setlingsl ’——— ’—
Copy Settings | Apply Sellingsl 2 g Fort Status:
g i‘] 0 4 ISOLATED
10 5
Connect LLOP| Remove LLOP| | 11 2
[~ All Ports LLDP OFF 13 « v
'_J —J DONE

replication menu.

Section3.1.4

singl e

Figure 3.4 Port Configuration Menu

Port Configuration also offers &Copy
Settingsbutton to access the port

This widely available

rtual

0

submenu allows rapid duplication of a
port configuration to oner more other

ports in the currently selected chassis.
This process will be further described in

Once the user has specified the target
chassis and slgiort, theRead Settings
button may be uized to recover the

current settings of the selected test port.
Note that each time a Configuration
menu (Port, Trigger, or Load) is opened,
it will automatically update to the current
slot-port configuration settings. Also
note that the PSAx02 consits of a
fivi
operates identically to a PSA3000 with
just a single slot (Slot #1) populated.

s |

Port configuration settings include the
Port Type switch for selecting the powered paitl(T A or ALT B), thePolarity switchforsé e ct i ng

t he
voltage polarity 1Dl or MDI -X), and scrolling list boxes for selecting or entering passive detection resistance and

capacitance. The passiResistancesetting ranges from 9K to 3%Kin 1 KQ increments. The passi@apacitance

setting can take on the value of 0.14, 5.14, 7.14, or 1#F14

The Apply Settingsbutton will establish the settings for Port Type, Polarity, and Passive Detection values of resistance

and capacitance in tleelected test port. These settings will persist until:

e The PSA chassis is power cycled.

e A PSEAttributes Hle is loaded with different defaullLT andPolarity settings.

e Atest script is run that modifies the passive resistance and capacitance.sétliigsGenerally
standard test suites such asP®8E Conformance Testand thePSE Multi-Port Testswill not
modify either the ALT or POL settings as those are assumed fixed for a particular PSE type.)
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The Apply Settingsbutton will annunciate vigedtext that a change has been selected and must be applied.

The Auto-Discoverbutton will cause the PowerSync Analyzer to automatically discover the proper ALT and Polarity
configuration of a PSE physically connected to the currenpsidt and then applthose settings across all ports
associated with the presently connected Power Sync Analyz
3x48. These settings may be retained in a Rfibutes Filethrough theFile Saveoperation.

The Connect Port button creates a connection from the incoming PoE bus to the detection passivé&iscdheect

Port removes the detection passives from the bus. A PSE will not successfully detect andpawert unless the
detection passives acennected Orce the PSE port is powered, the detection passives automatically become invisible
to the PoE connection and a fixed AC MPS passive load signature d® 2deld appears. This means that a PSE

utilizing the AC MPS disconnect method will not remove power unless the mhstsnnectedor isolated) while the

DC load current is set to zero. However, if the PSE is using the DC MPS method, the abseseace pfehe 24

KQ AC MPS signature resistance is meaningless since the port will remove power as soon as the static cusesnt load (
Section3.1.6 drops below a threshold of 5 to 10 mAConnectandDisconnect only affect POE resources and have no
effect regarding LAN connection to the internal LLDP resource versus the Data OUT port.

The Port Configuration menu also offers the ability to generakvant Trigger when either th€onnect Portor
Disconnect Prt buttons are pressed. This trigger will occur within several milliseconds of the actual switch operation
inside the PSA test port. Checking Bend Triggerbox will cause this behavior to occur and deselecting it will

inhibit Event Trigger generatio (See SectioB.3.2for further information on triggering

Users also have the option to simultaneously connect or disconnect all test ports within the currently addressed chassis

using theConnect Portard Disconnect Portbuttons. Selecting théonnect/Disconnect All Portscheckbox will

enabl e the fibroadcast o connect nobsnp aonp enmmualttiiopnl.e-3xdghoatses itshéa to f
configuration, however, Po@onfiguration Replicatio described in sectioB.1.4below will span across PS2x48

chassisbo.

PSA30006s that are enabled for LLDP emul at i Gonneavi | | of fer
LLDP causes the PSE input te lerminated with an Ethernet port capable of PD LLDP emulai@move LLDP

disengages the internal Ethernet port and connects the PSE port through to the Data OUT port. As was the case with
detection subsystem connections, this operation may be aealisly extended to all ports in a P$200 via

selection of the correspondigl Ports checkbutton. (Note: TheAll Ports control will not be available in a blended
configuration of PS/A000 and PSA 200 test bladep

ThePSA-1200High Power checkboxs greyed out as it does not serve any purposes in theBB@RA (ote: This
control will also be disabled in a blended configuration of BBA0 and PSA 200 test bladep

3.1.3. Slot-Port and Chassis Selection

PSA Interactive provides one or more menus withability to route B s =T
configurations and generate queries from selectegdetst and selected PSA Chassis Selection

P S A c¢ h &ighinithesé menus, the Slot and Port selection lists will AT 7
only contain the valid populated slots for the currently connected chass (152168221708 :
The Slot ad Port may be selected by clicking on the slot and port from e =l ml
scrolled list or by typing a value into the entry field directly. Once a SI Dot Chasss |
and Port have been selectedamy menuthose values will persist as othe
menus or sumenus are opened aokbsed. Whenever a new Slot and
Port are selected within any menu, Bead Settingsbutton must be
actuated to update the menu to current settings of the new Slot and Pg

™ Demo Mode

192.168.221.141

192.168.221.148 LJ Connect

When theSelect Chassibutton is pressed, a window opdRrgyure 3.5)

withase ol  ed 1 ist of all fiknowno P resses
This list of chassis addresses initially comes from the local environmer,_. . i :

! : . F .5 PSA Ch lection Dial . .

file (see Sectio@.4.4 . The |l ist of knoben o :gured3\;3 asu |C§SS'S| Sg e s s wi
updated whenever PSA Interactive is started. It will also be updated if a selected chassisnistfousdst on the

LAN.
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Users may add a chassis by entering the new chassis address in the Select Chassis entry field, thAdgressing
Chassis If the entered chassis is found on the LAN, it will be added to the list and become available for future
selection. It must then kselectedrom the listbeforepressingConnectto

effect the PSA Interactive connection change ] _ ki)
TheDelete Chassidutton may be used to remove a chassis address from Select Demonstration Platform
the list of known addresses. This change will also be retained in the local & PSA-3000
environment file. " PSA1200
o . ) ) PSL-3000
Once a chassis is selected and appears in the entry field, simply press PSA-1200-PL

=
Connectto retain that new chassisdidss as the target recipient of € Servics Anakyzer
=

configuration commands and queries.

PVA-3000

Populated Slots:

The PSA Chassis Selection menu also offers a checkbox for enabling or 12
disablingDemo Mode WhenDemo Modeis selected, a dialog will | 1|
appear after pressing the Connect button allowirgiger to select the type DONE

of PowerSync Analyzer platform that PSA software will emulkigure

3.59. Many PSA Interactive menus, standard PSE tests, and operation
will function in Demo Modeas if an actual PSA chassis and PSE ports Figure 3.5a Demo Mode Config.
were connected.

3.1.4. Configuration Replication

The Copy Settingsoperation is also found in various PSA Interactive menus andealns. This window offers the
ability to quickly copy a type of configuration to one or more other ports in the currently addressed PSA cHassis. W
the menu is openggFigure 3.6) check boxes for every available test port will be enabled while unpopulated slots will
be disabled (grayedut). ACopy field in the lower left of this menu shows the type of configuration parameters that
will be dupicated across all selected ports. Tupy field is strictly derived from the sulmenu where th€opy
Settingsbutton was activated. Under tBepy field is the slot/port from where settings will originate. This is
equivalent to the current slot/pdtat was active whe@opy Settingswas selected.

If the Copy Settingsbutton was pressed in tRert (Detection) Configuration menu, the port configurations of ALT,
Polarity, and passive detection Resistance/Capacitance will be duplicated acrosstadl peles. The actual
replication occurs upon pressing fepy Settingsbutton in the PSA Port Replication menu. D@NE button then
closes the window and returns to the menu that spawnddate: Port Connections and LLDP Connections are not
affeced by theCopy Settingsoperation)

TheALL PORTS checkbox causes the current configuration settings to be duplicated to all available slots with
separate selections for each port. Replication will

: occur across the entire PSA Instrument including
PSA Port Replication themd t i ple chassisé t-hat woul d
PSA Slot 3248 or PSA3048system.
1 2 3 4 5 6 7 8 g 10 1 12 ALLPORTS
Eenctiml a0 A T ml mi ml ml ml im r WhenCopy Settingsis invoked from the.oad

Configuration menu, both static and transient load

Pt2v ¥ V M VM VM ' IC ' ' ' I X N . A
configuration values will be replicated to all

Copy Pot Configwation selected test ports. When invoked from th&PS
From Slot 1, Port 1 Copy Settings ooNe | 3000 meter resource menus, the selebtetkr

Type configuration (trigger mode, period, and
timeout) will be replicated across all selected ports.

Figure 3.6 PSA Copy Configuration Menu

3.15. Trigger Configuration

TheTrigger Configuration resource men(Figure 3.7)allows configuration and statentrol of the PSA Edge
Trigger, al so r eftigtor eidn tPoo weesr SThargektbg.8RBrAlrther disdussion regarding
triggers) The edge trigger is derived from transitions onRbE& connection where both the edgmse and the level
may be specified by the user. This trigger in turn may be used to trigger voltage measurements, load current
measurements, load current transients, and port connedtidPavierShe)l
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eitherRising or Falling. The trigger
level may take a value between 0.25
and 59.5 VDC with granularity of

The edgesense may be selected as F

PSA Trigger Configuration

0.125 V. When a trigger level is ‘v Slot Port | [Trigger 1, Intemal ' ARM Trigger
entered into the level entry field, it
: . ' 1 1 -
will be automatically rounded to the Ty € Rising Clear Trigger
neared 12%nV increment when the y
' 2 2 & Faling
[Entgr] k_ey is pressed @pply 3 Send Trigger
Settingsis pressed. g Level 4.879 vDC
. 2 ~| [V Noisy
Apply Settingscauses the Chassis 192.168.221.105 | Trigger Status:
configuration to be updated in the N o B
test port. It willnot be updated Select Chassis | Read Settings | Unknown

unlessApply Settingsis pressed.
The Apply Settings button will Copy Settings | Apply Settings | DONE
annunciate viaed text that a change
has been selected and must be
applied. Read Settingswill cause
the current trigger settings from the selectedstot to be displayed in the menu.

Figure 3.7 PSA Trigger Configuration Menu

The PSA3000 incorporates a noise rejection feature for edge triggering wherdbggagd noise will not produce

false edge triggers. In Normal (default) mode, the level of noise rejection is 0.125V, that is, AC noise with an
amplitude up to 125 mV will be rejected in the edge detection decidimisy mode extends this to 500 mV wbise

rejection meaning up to 500mV of AC noise on a given edge will not confuse the edge sense d¢misyonode

triggering requires however that the trigger threshold be over 500 mV away from any signaling peaks. For example, if
a rising edge triger is set at 3.250 V on a waveform that bottoms out at 2.9V Nbsy mode triggering will fail to

trigger because of the lack of 500mV of separation between signal peak and trigger threshold. Gvwisyaiypde
triggering is desirable when triggeg on PSE detection signals where source impedance is generally very high.

Trigger 1 may be f ARMEigger bbtipn. phisermalsles a tggger fo be generated as soon as
the next qualifying signal event on the PoE bus occurs. At thet the trigger will fire just once and will need to be
re-armed in order to fire again. All triggers in the PowerSync Analyzer test port ashonevents.

TheClear Trigger button will disarm a previously ARMed trigger where the trigger event has wpetur, thus
preventing a spurious or unexpected trigger event.

The Send Trigger button generates an immediate Event Trigger that is also useful for initiating meter measurements.
As described in Sectich3.2 Event Triggers are exported to all other test ports in the chassis and also to the TRIG
connector on the chassis controller.

The Copy Settingsbutton will open the Port Replication Mergeé SectioB3.1.4) so that current port trigger settings
may be copied to one or more other ports.
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3.1.6. Load Configuration

A key function of each PowerSync Analyzer test port is to provide a controlled DC current load to the PSE port. The
Load Configuration resource men(Figure 3.8)offers capability to configure and control both a static DC load

current as well as a transient load current event. It also controls the ability to emulate selected Powered Device
classification poweup sequences that involve the R3800 bad subsystem.

As with other configuration and meter resource meterd,abd Configuration menu offers selection of Slétort,
chassis, and the ability to replicate menu settings.

Static Load Current refers to a steadyjs Ty
state DC load current that wile
present once the PoE connection bus

PSA Load Configuration

voltage exceeds 15 VDC. This load Stolezl e _ oowe |
current will not exist below that skt For EDR S

voltage. The load current may be [ 1 [T fog [ _25d] 2800 ma sppyLoad |
typed into thePowered Loadentry 12 ﬂ ’r 0 I Send Trig Out
field or entered by the slider control. 3 . s

The Apply Load button will then . < Load 000 000 mA e Transiont |
send tls configuration to the selected Chassis  192168.221.105 0 I Send Trig Dut
slotport and update the Load Status LI

field. TheApply Load button will

Select Chassis | Fiead Settings |

annunciate viaedtext that a Change Load Transient Step 1 Load Transient Step 2
has been selected and must be appli¢ _ Copy Setings | Level Level

- Emulate PD 24200 mé 202.00 mé
Static load current can range fr_om 0t © Class0  Class 2 Durstion @ mSec  puston  C mSec
950 mA (750mA on PS#&102) with C Class1 @ Class 3 45 C uSec hold " uSec
resolutlon of 0.25 mA.. Entered LoadTaiget Class4 B S & Hold Step 2 Curent
values will be automatically rounded 101 W T AlPots

to the nearest multiple of 0.25 mA. ARM PD Emu,| Power LLDP | Trigger Mode
. " Immediate * ‘Waveform  Event

TheMark Load control specifies
current load that will appear when
port voltage transitions from above 1<Figure 3.8 PSA Active Load Configuration Menu

VDC to any voltage above 6 VDC.

Hence, theMark Load current can only be present after the Powered Load current was activated above 15 VDC, then
port voltage drops into the 6 VDC to 14 VDC band. This is also referred to as the transition band current. When port
voltage drops below 6 VDC, thidark Load is disabled and load current returns to 0 mA. See SeziBoafor further
explanation. Mark Load can range from 0 to 400 mA with resolution of 0.25 mA. One typical use MaheLoad
istoemulatt® D behavior i n the-efemeaskpulsee gi ond between 2

Load Transientsa| ways consi st of two sequential | oad current Ast
load current value and step duration. Upon completion of a load curmsietra load current will return to the

original static load current value unless Had Step 2 Currentbutton is selected. In this case, the second load step

current will persist indefinitely as the new static DC load current.

ThelLoad Transient Step1 current range is 0 to 1800 mA (or 1.8A). Tlead Transient Step 2current range is 0 to
950 mA (750mA on PSA102. Load transierstepDuration is specified either ggsecor msecwith a range of 200
usec to 1000 msec. The duration of the second load transient step will be ignorétbifitiséep 2 Current setting is
selected sinc&tep 2 Level will then become the new steady st@estatic)load. (Note! For Stepl Level of greater
than 1023 mAStep 1Duration is restricted to 80 msec or less &tdp 2Duration is forced to 1000msecTrigger
mode is forced ttmmediate andSuppress Foldbackis automatically activated f@tep 1 Levelabove 1023mA

Load transénts can either be immediately initiated or they can be initiated upon a trigger eveitiggee Mode

setting specifies what the initiating mechanism will Henmediate selection will cause the load transient to be

configured and initiated as soonths Initiate Transient button is pressed Waveform selection means that the

Initiate Transient button will configure the load current transient, but that the load transient will not execute until an
edge transition occurs assuming Triggesde(SectioB.1.5 is armed. SimilarlyEvent trigger mode means that

Initiate Transient will configure the load transient and the next Event Trigger will then cause the load transient to start.
Thelnitiate Transient button will annunciate viaedtext that a change has been selected and must be applied.

The Suppress Foldbackcontrol is useful when generating load transients that are expected to place the PSE into a
current | imiting st at et portWwhagercanPafidtyddscline owimg to theodesigpaithe c ur r en
PSA3000 active |l oad circuitry. Many PSE6s, when detecti
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lower current output (i.e. foldback) in order to protect the PSE solid statthslément. WheSB8uppress Foldbackis
selected, the PSB000 active load will temporarily, for the duration of the load transierttonéigure to keep port
voltage at the PSE port well above 30 VDC, thus suppressing foldback decisions in many tyfetohR&8ogy.

This state only lasts for as long as the transient exeictisddback suppression is immediately removed at the end of
the load transient.See SectioB.3.3for further informatior).

The Copy Settingscontrol will open the Port Replication menu and copy all Static and Transient Load configuration
settings to the selected test ports.

3.1.7. PD Power-Up Emulation with Load Configuration
The Emulate PD sulmenu offers two distinct modes of PD Poviy Emulation:

e Mode #1 (PHY classification only) PD Class emulated powaps with full control of class signature, stap
transient current and duration, and steady state load current or load power.

e Mode #2 (LLDP power negotiation) PD LLDP emulated powerps with control of PD Classification and

Requested Power | evel This mode is only available t

All PD emulated poweups involve a combination of static load configuration (PD Class signature), waveforen trigg
configuration to activate a load transient, and load transient configuration to establish inrush transient and steady state
load characteristics (current and time). General benefits include:

e Use of load transients to simulaterimsh or prestartup bads.
e  Flexibility to power to a load current or a power target (watts).

e Insensitivity to PSE open circuit detection schemes including higher port voltages and/or the presence of
proprietary legacy detection schemssd Sectio.2.4).

Figure 3.9 provides a graphical
representation of a powep sequence

802.3 PD Emulation

Transient

involving PSA PD emulation.

TheEmulate PD submenu offers a
simple means to construct all of the

Internal Trigger Level

Step 1

Step 2
50
Transient

Inrush
Load
Current

Steady State
Load Current

configurations necessary to mimic a new
PD connection. Eers may select the
class signature they choose to emulate

Volts DC

Static Load Current

(Class Q Class 1 Class 2 Class 3 or Appears Power-Up
Class 4. Each PD Class offers a default -
steady state power load. Users may 20| ctivation —

Inrush
Duration

override this with a usezntered®D
Target Power (watts) that will take effect
after the PSE port powers up.

Mark Load Appears

Classification

Figure 3.9 PD Startup Emulation with a PSA Test Port

UnderMode #1(nonLLDP powekrups),
users have full control to override default
values established for PD classification
signatures, inrush current and duration, as well as final steady stat@Figade 3.9) Mode #1linvolves the use of the
ARM PD Emul and PowePD controls.

The ARM PD Emul button loads the default values of classification current into the static current configuration and
similarly configures the load current transient to create an inrush and steadyustaht that is appropriate for the PD
being emulated. Th&RM PD Emul control also assures power is removed from the PSE and then performs
necessary trigger configuration, trigger arming, and transient initiation (equivalent to pteggitgTransient) all in

a single button press. These default values may then be overridden by simply entering new values into static load
current (PD class signature) or transient load current/durations, then presgipglth8ettingsand/or thdnitiate
Transient buttons to update to that particular sigptscenario. At this point, all test port resources are fully armed for
a PD connection.

If a nondefaultLoad Targetis enterecprior to selectingARM PD Emul, PSA Interactive will attempt to measure the
actwal PSE port voltage on the presently selestetjport so that a steady state load current can be computed and
loaded into th@ransient Step 2value Figure 3.10. In this case, the user will be alerted that PSA Interactive needs
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to make the port Utage measurement in advance of setting a final load
current value. If the PSE port fails to power for any reason during this

measurement, PSA Interactive will notify the user of this and reséihe (i ] fff;’,":;?:::ﬁ:;';i‘,ﬁ';’.’i:‘i:’,‘,’,f,’;fPs“’“‘
Target Powerto the default level for the selected Elass. hes ol take & few secands.

Cancel I

Figure 3.11 depicts ode #1, PDClass 2powerup with aLoad Target of
6.4 watts. Note that Load Transient Step 2 has been adjusted during the

ARM PD Emul operation to achieve this power target. Figure 3.10 Target Power-Up Dialog
If the default_oad Target is not modified afer E S — =
selecting a PD Class, themafaultTransient Step 2 FoiLoad Canftnation
load current value W(ij" Ee ulsed for the stembftg . oo 5‘““”;::"5“"‘;':‘&“3 _ oo |
poweron current and the class signatures an = — Poersd 35 150 mA o
approximatepower targets for each PD Class will i i' i e —I,_ —
be: : § L
' é ~| [4:;5 10 hm Initiate Transient
- Chassis 192.168.221.105 0 [~ Send Trig Out
PD Signature | Approx L ig
Class Load |
Seleciihe-s> 3] MBesdaligs Load Tiansient Step 1 Load Transient Step2
0 2.5mA 7.0W S - o
1 10.5mA 22W E— 12000 mA 108.00
2 18.5 mA 54 W € Class 0 & Class2 Dusation © mSec  Duation  © mSec
3 28 mA 101 W € Class1  Class3 45  uSec hold  uSec
Load Target € Class 4 e Fol g
2 40 MA 187 W e I~ Suppress Foldback " Hold Step 2 Cunent
ARMPD Emul | | Power LLDP [esbi
Mode #1PD PowetUp Emulation may be PowerPD | [CONFIGURED  Inmedste (& Wavelom £ Evert
configured to all of the ports in the connected PSA

chassis by selecting ti#dl Ports checkbox prior to  Figure 3.11 PD Startup Emulation for a 6.4Watt, Class 2 PD.
pressingARM PD Emul. This is a convenientay
to arm all of the test ports in the PSA chassis to simul

OnceMode #1is ARM ed and any user modifications performed, Rlogver
PD control will affect the PD connection and monitor activity leading to th
PSEO6s application of -upwillwreduce the resilt 0 Port 1,1 POWERED with 6.4 Watt Load.
shown in Figure 3.11a. Kll Ports is selectedP o we r wH DO s .

simultaneously connect all ports so emulated pawpsrwill occur

concurrently across all PSA test ports antustés provided on success of all
powerups.

Figure 3.11a Successful PD Class 2
Power-Up to 6.4 W

 PSA Load Configuration Class 4PD emulations will configure an
Stalic Load Curent DONE Aii nrusho | oad current of 27
Ii":' ,P;‘:' g S default duration of 95 msec, then increase to a
— . : losd | ‘000 W00MA | aooyiosd | 350 mA steady state load current thereafter.
2 B |2_ o [ SendTnatu This configuration is requiredbeacs s e al | PD6s
4 Mk 250 250 mA are required to draw less than 15.4 watts (at
- Load nitiate Transies . .
.::ma Jlgmazz, e 0 % the PSE interface) for at least 80 msec, or until
s 5 i _l_l end Trig Out . .
granted higher power levels via LLDP.
Select Chassis Read Settings “ .
S | 2w s T2 Mode #2relates to emulated PD poweps
o o o using LLDP protocol for power negotiation.
g o e oo O When a PD Class selected (e.¢Class 4,
C Class1 € Class3 = and alLoad Target power is entered (e.g.
LosdTaigst @ Class4 I Suppress 20.3W), thePower LLDP control Figure
U T T [ Y — 3.118 will fully carry out the LLDP emulated
ARMPOEmi | _PoweriioP | P"“?" | € : " ‘ powerup appropriate for the PD class and the
PonetP0_| | , Load Target power level entered. If the
LLDP powerupis successful, the status
Figure 3.11b Configuration for a message in Figure 3.11b will appear. Any
Class 4 LLDP Power-Up to 20.3W. failed powerups or failed LLDP negotiations

will also be annunciated to the user.
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LLDP PD emulated poweups are only available to one port at a time, so selectingltforts check-button will
disable thé®ower LLDP control. When LLDP poweups are emulated, overrides to class signature and load transient
values are ignored as these are fully governed by the PD Class selection and the LLDEpgoweess.

3.1.8. DC Meters

TheDC Meters menu(Figure 3.12)provides access to a highly configurable metering resource. There are 3
measurement categories availald€ Voltage, DC Current, andDC Power. DC Voltage measures the PoE
connection voltage with a range of 80 VDC and a resation of 25 mV. DC Current monitors theactualDC load
current with a range of 01023 mA and a resolution of 0.25 mAC Powersimply sequences a Voltage and a
Current measurement to return calculated power in Watts with 0.1 W resolution.

i |
bC Current, Operate In one Of. 4 PSA DC Voltage and Current Meter
modes: Average, Max Peak, Min )

[ |
Peak andTrace. (DC Power Slot Port YEETiS MEASURE | EnD |

operates only iMveragemode.) In [ [ 1

Two of these meterd)C Voltage and F’ g i

& DCVoltage ©* Average [~ Wait until complete

Average mode, the meter will 1 - 12 T - .

produce the average value of the 3 P — ogeniStolvs
T

requested parameter (voltage, curren g i READY

or power) over théleasurement 6 .

Period that is entered from the

¢ Chassis 192.168.221.108
scrolled list below. IMax Peak

. Tiggeting | | Measurement Period
mode, the maximum sampled value @ & oo 500m Sec | Measured Vakie
e i+ |Immedial
voltage or current over the specified R | 48‘3| vDC

Measurement Periodwill be SelectEhassss‘ Read Set!:ngs‘
provided. Conversely, in thdin
Peakmode, the minimum sapled
value over théleasurement Period
will be displayed. Th&race mode
will automatically pop up PSA

I nteractiveds o0s cFigure3.12 DC Meter Menu
window and present a captured

voltage or current waveform sampled overMeasurement Period

" Event

CopySettings‘ Apply Settings} [ Timeout
& 105ec

Event Controls
DONE

TheMeasurement Perodc an range from 10 mS eMuch(iké 4 t9proa 9scillosoopel, ilis seconds
scaled in 12-5 steps. Th&leasurement Periodr e pr esent s a ti me aperture or fdAwindo
measurement is triggered.

Voltage and current measments may be triggered in one of three wdysmediate, Waveform (or Edge Trigger 1),
andEvent (or External) trigger. DC Power measurements are only performed fromramediate trigger.
Triggering defines exactly when the Measurement Period wilhkawd is discussed in detail in Sect®id.9below.

TheTimeout controls are applicable to triggered measurements and determine the maximum time that the measurement
process will wait for a trigger eventecoc c ur bef ore deeming the measurement to h
either10 Secwor 100 Sec

The Measurement Periodriggering and Timeoutparameters are configuration parameters applicable to each
Meter Type. TheApply Settingsbutton will upd ate those configuration parameters tamne of the following Meter
Types in the actual test port:

®  Average Voltage ®  Average Current
®  Peak Voltage ®  Peak Current
® Voltage Trace ®  Current Trace

® DC Power Meter (Average VoltageX Average Current)
Note The MEASURE button will also update these configuration parameters iD@&leter menu before

completing the measurement operation. It is not necessary to usgpligeSettings control unless configuring the
meter setup prior to @opy Settingsoperation.

* 1024 sample Measurement Periods for 200msec, 2sec, 4sec, 8sec, and 20sec are accessible from PowerShell P¢
from PSA Interactive. The poesiggeredon-powerup trace is accessible from PowerShell PSA but not PSA Interacti
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The DC Meter menu also features tiiead Settingsfunction for reading back the configuration of the curi2@t
Meter Type from the test portRead Settinganust be used to update the menu when selecting a nelR@tatr
when changind/eter Type. Additionally, as with each of the configuration menus,Di@&Meter offers controls to
route to chassis (vigelect Chassis and slofport. It also supports @opy Settingspop-up menu that will replicate
meter configurations for the current seledweter Typeto user selected slots and ports.

3.1.9. Triggered Measurements

Triggeringlmmediate means that the measurement aperture will commence as sooMSABRIRE button is
pressed and the measurement will continue for the duration bfehsurement Period In this case, th@rigger

Statuswi | |

[

report

Slot Port

i
j]

Chassis 192.168.221.105

Meter Type

' DCVoktage ( Average

€ DCCurent (% MaxPeak

" DCPower  MinPeak
€ Trace

TO & e —

Triggering

Measurement Peniod

C Immediate 500m Sec

& Waveform 10m =
Select Chassis| Read Seltings © Event ég;
Copy Settings | Apply Settings| | Timeout 1233:

& 105ec 500m

€ 1005ec L]

PSA DC Voltage and Cumrent Meter

MEASURE D |

™ Wait until complete

Trigger Status:

ARMED

Measured Value

[ waiting. | vDC

Figure 3.13 Triggered Voltage Measurement with DC Meter Menu

VMBaEukeD Yaduewdll heddisplayesl as soon as the measurement is complete.

TheWaveform trigger setting causes the
MEASURE button to arm the internal
(Trigger #1) trigger whereupon the
Trigger Statuswill always report back

i A R ME(Bigure 3.13) At this point,
the measurement will wait until the actual
waveform (edge) transition occurs as
defined in theTrigger Configuration
resource menu. The measurement will
then be performed over tihdeasuremert
Period immediately following that trigger
event. In this state, tHdEASURE

button becomes status sampling control

that reports the status of the measurement.

Event triggering may be used as an alternativBrimediate andWaveform triggers. Just as with waveform edge
triggering, theMEASURE button will essentially arm the measurement &itvior anEvent (or External) Triggergee
Section2.3.2. Again, theMEASURE button will sample the statef the measuremenitigger Status) until the

measurement is complete.

Triggered measurements mustdccompanied by a means to resolve meter behavior if the trigger event never occurs.

TheTimeout parameter is utilized to limit the time duration during which an armed measurement will wait until

deeming that the measurement cannot be successfully emapl PowerSync Analyzer meters offer a user selectable

timeout of either 10 seconds or 100 seconds. Every triggered measurement will TejggeraStatus of

ATI MEOUTO i f the tr

o —— Once the trigger event occurs and the
Measurement Periodcompletes, the next
_ oone | assertion ofhe button will return the
AREADYO status and the
result.
g ger eTineeaut intaval éoBowingdht assertion afthe i n t h e

MEASURE button. TheEND button can be used to force an immediate timeout of a measurement that may currently
be in the ARMED state. This is useful for terminating measurements that may have been configured with 100 second

timeout.

The DC Meter menu also offers/dait

until complete checkbutton. This control,
when activated, will serve to automatically
sample the measurement statusTiagger
Status) until theTrigger Status reports

A READY 0 Measuradl Vaueis
displayed, or uiitthe Trigger Status
reports ATI MEOUTO.
convenience that allows for a single buttor]
push of theMEASURE button to return
triggered measurement resultd\Note that
automatic sampling of the measurement
state machine can interfere with the
regponsiveness of other controls in PSA
Interactive

MEASURE & End_Of_Period

me READY <

MEASURE

MEASURE & No Trigger & Timeout
MEASURE & Trigger

MEASURING

MEASURE & Still_Sampling

P Timeout Reported

»

Figure 3.14 Triggered Measurement State Machine
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3.1.10. The O-Scope Display

When voltage or current traces are B GrdS2mstPowerlpSeumncsVolbgePotts  I=rale)
specified, the actual waveform captured e SN

will be displayed in a popp window . _ |

(Figure 3.15)that emulates a singkhot - ———
oscilloscope display. Thesplay will 50

autoscale to the level of the signal 00

(voltage or current) and to the 0

Measurement Periodconfigured into 20

the DC Meter. Each trace consists of =0

256 samples with a sampling interval of el =

the Measurement Perioddivided by F'“ \

256. e

ThePRINT button on lhe ascope
display may be utilized to send the PRINT | pce. | DoKE
display to a_prlnter and will pop Upa  Figure 3.15 PSA Test Port Trace Display

standard Windows dialog for routing to

an available print device. THEONE button will close the window. Users can also capture the trace to a file using the
[ALT] [Print Screen] keys from a Windows PC keyboard and pasting the screen into a word processing or graphics file.

7 —_— ; "1 The EXCEL button on the Gcope display will cause a
: T °  Microsoft Excel Spreadsheet to automatically pop up
(Figure 3.1§ with a graph and table cassng of the
same exact waveform. The spreadsheet may then be
) analyzed or stored to a file as designated by the user.
50 s S Actual time and value samples (and associated array
indices) are visible within this spreadsheet to the right
i side of the waveformrgph.Note: A Windows PC must
S have Microsoft Excel separately installed and configured
g with low macro security for this to function.)
W- The OGScope display offers various color schemes.
@ Section3.1.14below (Waeforms Menu) provides
0 fd , additional information on setting waveform display color
2 20 400 £00 £00 1000 schemes.
—as ‘

Figure 3.16 Trace Display Exported to Excel

3.1.11. The Event Control Panel

Event triggered measurements are of great significance in testing POE behaviors, many of which are single shot events.
PSA Interactive dérs anEvent Controlswi ndow, ( or SeeFogore 3.1Y fo compliment thie meter

menus so that the user can cause the triggering events to occur once the meter has been configured. This panel is a pop
upandstay esi dent A h e lwplsurvive after thdd@Metert nerautis closed via tHeONE button. It is

equally useful for effecting Time Interval measurements vidtime Interval Meter and may be accessed through the

Event Controls button on either thBC Meter or Time Interval Meter menus.

Port Control Trigger Control Load & Transient Control Status Update

Tigl Setup KilLoad | TransientTiig. | Pot [CONNECTED

Edge | RISING Vaidload | & Immediate .
Disconnect‘ Power DownJ Level | 35.000 . DET PwWR ARM
Start Transient | C Waveform

ARM T : ON oFF|
I™ Trigger Out _ggef] ' " TriggerOut € Event | m [oFF
I AlPotts Event Trigger || | I~ AtPots  AmPD Emul || cose |

{Event Control Panel}

Connect | Power Up l

Figure 3.17 Event Control Helper Menu
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Some of the controls on tlievent Controls panel are unique to that menu while others are replicas of controls
available on other resource menus. There are three categories of controls: Port Switching, Trigger Control, and
Load/Transient Camnol. Additionally, there ar&tatusindicators for the Port Switch state and BT, PWR, and

ARM LED states at the currently selected test port.

The Connect PortandDisconnect Portbuttons are identical to the same buttons orPthié Configuration menu.

These controls connect or remove the detection passives (Resistance and Capacitance) as well as the AC MPS load
signature resistance. TRewer Upcontrol is an integrated control that sets the port for a valid detection and
classification load, #n connects the port to assure a pewgpccurs. It also maintains a low power steady state load

to keep DC MPS PSE ports powered. This alleviates the need to return to the Port Configuration menu in order to
achieve a powered port. TRewer Downcortrol is another integrated control that will disconnect the AC MPS load
while also setting DC load current to zero and assuring a PSE power down event regardless of what MPS method the
PSE uses. Itis a combination of fhisconnect Portand theKill Load buttons on this control panel.

Below the Port Control buttons, tAeigger Out checkbox will cause aBvent Trigger to occur coincident with any

of the fourPort Control operations. In general, measurements that need to be synchronized to theappfieat

detection passive (i.e. the connecting of a PD) or the removal of a virtual PD, can benefit from the use of these controls
in conjunction with the external trigger.

Port Controls can optionally be broadcast to all available test ports in teetpuoonnected PSA Chassis. This is
done by selecting thall Ports checkbox prior to initiating the Port Control operation. For exampleC timmect
operation can occur on all ports virtually simultaneously. Simil&igconnect Power Up, andPower Down can be
invoked to all ports at the same time when this option is selected.

The two Trigger Control buttons are all replicas of buttons on other resource menuARMHR&igger causes the
internal trigger to arm so that the next qualifying edgesiteon will generate a trigger. Tlivent Trigger is
equivalent to th&end Trigger button in theTrigger Configuration menu. This will generate an immediate Event
Trigger. The Trigger Control area also displays the prds@it configuration as prgously set up in the Trigger
Configuration menu for the currently selected test port.

Under the Load and Transient Control subnu, there are two controls that configure the Static DC Load current. The
Kill Load control immediately sets the DC Load @nt to 0 mA. Thé&/alid Load control immediately sets the DC
Load current to a value that is fivalido to a DC MPS PSE

The Start Transient button performs the same function aslthigate Transient button in theLoad Configuration
menu. Depending upon the load transient trigger mode, it enables a load transient either immediateddifite

_ %) Trigger control is set, or on a
£ = &J waveform (Trigger #1) event if
T Port Control

|
Trigger Control Load & Transient Control Status Update | theWaveform control is

selected and the trigger is armed

; Kill Load eI ; ;
Cornect | Power Up | ;:ls:l‘;% o2 | TiarsntTig | Por via ARM Trigger , or on an
Disconnect | Powes Down| || Levei[ 55000 Vaidload |G lmmedate | . oo any External (Event) Trigger event if
Sl Start Tiansient | C Waveforn | ' Eventis selected. The load
I Tigger Out ARM Trigget | | | 7 Triggee Ot € Event oF| e o transient trigger mode controls

I~ AlPorts Event Trigges | || ™ AlPots  Am PD Emul e thus mimic the functionality

described in Sectiod.1.6
{Event Control Panel}

An Event Trigger can be
generated coincident with any of
the three load control operations,
Kill Load , Valid Load, andStart Transient. This will happen when thErigger Out checkbox in the Load &
Transient Control sulmenu is selected.

Figure 3.18 Event Control Helper Menu i Event Generation

PDPoweftUp Emul ati on is can al so b etrolfsegbmeme.dibéArm RDBmbale Load & Tr
operation is equivalent to t#&RM PD Emul control in the Load Configuration menu. This controlpoafigures the

static and transient load resources to emulate the most recently selected PD classHfemacijos.1.7) as well as

arming the transient to trigger on a powsgredge. As was seen in the Load Configuration menwltirorts

checkbox allows PD Powdsp Emulation to be simultaneously configured and armealldest ports in the presently

connected PSA chassidNdte: As with the Load Configuration menu, this control will affiect LLDP emulation¥

TheEvent Controls panel also includes $tatus monitoring capability to enable the user to track the stttise port

switch (ACONNECTEDO or il SOLATEDO) HETILED ihdeates what t port LED
detection signature is in the guarant e eRWRAkDdAdicatt® r ange a

March § 2019 Sifos Technologies Page 46



PowerSync Analyzer 3000 Reference Manual

that the test port isqwered (i.e. DC voltage 44 VDC). TheARM LED indicates that the trigger is armed in the test

port.

LED status is generally queried followigent Control operationd it is not continuously polled.

Finally, anUpdate control is provided to updatd! displayed status information in the Event Control Panel. This will
update port connection status, LED statuses, and Trigger 1 configuration information. It can be invoked at any time.

3.1.12. AC Meter

The AC Meter resource men(Figure 3.19)provides a mearf®r measuring ripple and noise on the PoE connection
when a PSE port is applying power. There are two configuration settings for the peak AC voltage meter.

Frequency Bandspecifies the
frequency range over which an AC
peakto-peak measurement will be
performed. Théow Band

selection captures AC voltages in th
16Hz to 500Hz region while the
High Band captures signals in the 5
KHz to 350 KHz region. Each Band
offers 1.0 Vpp fullscale with 1 mV
resolution. Thé.ow Band is useful
for assessing ripp and AC MPS
signaling effects on a PoE powered
connection. Théligh Band should
pick up switching noise and
potential impact from unbalanced
data signals transmitted on the sam
line. As described in Secti@3.6
the Peak AC Meter presents the
minimum capacitive load that a
powereddevice would present when
it is powered by a PSE.

PSA Peak AC Voltage Meter
Slot Port Frequency Band ‘
- LowBand
1 1 © 16Hz-5KHz
1 e | [ High Band
2 2 5KHz - 250KHz
3 PSS ik 2
4
5 r
6 Measurement Period
7 v
Chassis 192.168.221.105 2 Sec
2 1=}
Select Chassis | Read Settings I 5
Copy Settings ‘ Apply Settings ‘ LI |

MEASURE I

Measured Value
22 mVpp

DONE

Figure 3.19 AC Meter Menu

Two options forMeasurement Period(or integration period) are provide2l secand5 sec Generally, 2 sec will
produce aagrate results in most measurement applications. The 5 second aperture will improve accuradyoiw both
Band andHigh Band measurements if there is very low frequency (< 20Hz) perturbations on the PoE connection.

Peak AC voltage measurements are im@auedy initiated by thé/EASURE button. They do not support triggered
modes and there is no need to provide trigger status.

The AC Voltage Meter menu offers previously described capabilities to direct configuration to a particular slot, port,
and chassis TheCopy Settingsoption will duplicate the configuration of tHeC Voltage Meter across useselected
ports. Apply Settingswill update the meter configuration aReéad Settingswill return the current slgport settings

for this meter.

3.1.13. Time Interval Meter

Time interval measurements are useful for assessing PSE behavior with respect to various 802.3at signal and event
timing requirements and for measuring waveform transition times, or slew rates. PSA Interactive includes a flexible
Time Interval Meter (Figure 3.20)for this purpose. Time interval measurements are similar to triggered DC meter
measurements in that they are always triggered by some sort of event. S$dc8iprovides an overview of trigged

measurements that is pertinent to al

| Time Interval measurements.

TheTime Interval Meter offers similar mechanisms for selecting gpoirt, selecting chassis address, and replicating
configuration settings as do other configuration and meter resoenus.

Time intervals are measured betweestart Event and aStop Event TheStart Event can be a PoE voltage (edge)
transition Rising or Falling) through a user specified voltage level in the range of 0.25 to 59.5 VDC. Whstathe
Eventis andedge transition, the Trigger 1 test port resource is ugs could alternatively be configured in the
Trigger Configuration resource menwsée Sectio.1.5. TriggerLevel will have 125mV granularity.
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The Start Event may also be akvent E erval Met =T
(or External) trigger in which case the PSA Time Interval Meter
value of the staittevel is ignored and SEiEvan —
Slew Ratemeasurements are prohibited. o Fot o
. [ C RSNG| el e

The Stop Eventworks only on PoE
voltage (edge) transitions in manner
identical to Trigger 1. mnsition
(Rising or Falling) and the triggetevel = Stop Event

Chassis 192.168.221.105 Trigger Status:

may be specified with the same bounds G RSt |y BT T a—
and granularity as thgtart Event Level. - Faing | 150VDC

Since PSA3000 edge triggering offers a | 12264 Imsec
selectable noise immunity feature, the Select Chassis| Read Settings| |Scale Timeout
Time Interval Meter takes advantage of Copy Settings | Apply Setings : uiee ; 105ee Event Control
this in order to perform accurate and ~ ’S"::" 1005ee DN |
reliable time interval measurements in th

presence of up to 0.5 V of high speed
noise on trigger edges or in the vicinity oFigure 3.20 Time Interval Meter

signaling fiplateausao. Normally, the

default level of noise immunity is 0.125 V. Whioisy mode is selected, that noise immunity increases to 0.5 V. The
noise immunity is equally applied to both ttart Event and theStop Eventwith one exception: InSectime

interval scale mode, noise immunity is only applied toStest Event.

" Slew Rate
il ; & Faling a;Bvoc|
C Event [ Noisy MEASURE END

I~ Wait for Trigger

To O &= GO —

Measured Value

The Scalesetting determines whether thgne Interval Meter will report in microsecondquSeq, milliseconds

(mSeq or secondsSeq. If uSecis specified, the meter will measure fromp8ec to 26,20Q.Sec (26.2 mSec) with
granularity of luSec. IfmSecis speified, the meter will measure from 2 msec up to 6,550 msec (6.55 seconds) with
granularity of 10QuSec. Finally, ifSecscale is specified, the meter will measure from 0.1 second to 16.1 seconds with
resolution of 100 msec.

Because all time interval mgarements are triggeredTaneout parameter must be specified that is eitt@Sewr
100 Sec Timeout sets the limit on how much time will be allowed to pass without a trigger event before the
measurement expires, or times out.

TheTime Interval M eter also has ability to report the measured result irFtirenat of Time or Slew Rate If Slew
Rateis selected, the time interval measurement will be converted to a voltage/mSec orp®tadefmat.Slew Rate
is only a valid reporting format if th®tart Event is not anEvent trigger.

Time interval measurements are initiated byNHASURE button. This button will automatically arm the

measurement antrigger Statuswi | | r e p &ErDt0 &t atARM he first ti me pressed.
measurement to complete, both 8tart Event and theStop Eventhave to happen in that order. If tBtart Event

occurs before th&imeoutd ur ati on, then the met &r swialtle. mov®opt ¢ hati dBA S
Event must occur before the meter reaches its maximum value depending uiSmalésetting (see above). If this

happens, th&rigger Statuswi | | move to AREADYO state and t HFemaneasur emer
requested. If th&tart Event does not occur before tHémeout duration, the meter will terminate the measurement

and report AT ISthpEE@dt@iogs not occur before the meter reaches its maximum time value, the

measurement will termate and th&rigger Statuswi | | report AOVERFLOWO. A time in
ARMED state may be ter minat edENDbuttoni mmedi ately fAtimed out

As with theDC Meter resource menu, tHEme Interval menu offers &Vait for Trigger checkbox option. When this

option is set, the meter will automatically poll the mea
ATI MEOUTO, or 0 OViBRlRtén@l\Weter also offers @ means to open teent Controls panel.

Event Controls are very helpful for manipulating the resources necessary to cause a trigger event t&weentr.

Controls are discussed in Secti@nl.11labove.
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3.1.14. Waveforms & Traces Menu

TheWaveforms & Tracesmenu(Figure 3.23 enables rapid access to a number of useful PoE signals (as waveforms)
and LLDP protocol traces at the single press of a buttb®P Traces will be addressed in Secti@¥ of this manual.

PoE signals ardisplayed using the same&zope display described earlier in SecBoh1Q0 Note: Prior to observing
waveforms from this menu, the user must properly configure the ALT mode and Polarity for the conneas#agPSE
the Port Configuration resource menu

[

Chassis selection (via Select Chassis)

PSA Waveform Viewer and slotport selection are available as
G R Evar avetom s with most other configuration and
= —— & Volage meter resource menus. There are two
o Zusec l1ace
ok —|De""‘_’"°"“ o | C Curent controls that govern each waveform
2 it LG = | operation: Waveforriype and
£1Lon Sonatire £ CepSiomaiure FD Femseann Classification Load TheWaveform
€ Class0
_V] Power-Up Sequencel Load Response | C Class1 Type control_s whether the waveform
| Chassis 192.168.1.20 TCas0 S T € Class 2 displayed will bevoltage or Current
o ol ] € Class 3 on the PoE bus. Either mode is
@ Class 4 PHY available for all waveform types.
Load Compliance Shutdown | € Class4LLDP
coorScheme | [[| € InushLoad & Drcorea e TheClassification Loadindicates
A € Short Circui o RS Slale how PD powetup emulation will be
ot e— [ s | Peformed during each waveform
 Melow  Deset __ Clessfoaion_ | I EnDlyBsec acquisition. The alternatives are
‘ " ||| © Stendadd Class Q Class 1 Class 2 Class 3 or
Select Chassis | ¢ Invaid _ UDPTces | oNe | Class4(f or Ty p.eGe@eraRD 6 s
PD Emulation settings are globally
shared across thead

Figure 3.21 PSA Interactive Standard Waveforms Menu Configuration resource menu and the
Multi -Port Suite menus as well as the
LLDP Trace menu (if available).Classification Load will impact both the classification current level as well as the
powerup inrush and steady state values for those waveforms that power up ports. It will also impact the nominal
current (power) used in generating Bl®w Load ResponsandFast Load Responséoad waveforms discussed
below. The global settings for Class Signature, Inrush/R@mdroad, and Steady State Load by classification are:

PD Class ‘ Class ‘ Power-On Load = Steady State Load ‘
Current

0 2.5 mA 168 mA 140 mA

1 10.5 mA 53 mA 44 mA

2 18.5 mA 130 mA 108 mA

3 28.0 mA 242 mA 202 mA

4 40.0 mA 270 mA 350 mA

TheColor Schemesubbmenu offers 6 different color schemes for alS@ope trace displaydhese settings are non
volatile and will apply for any captured waveform traces from the DC Meter menu and Conformance Testing as well as
those in the Waveform menu. TWéaveform Menu is the only place where these settings are configured.

OnceWaveform Type andClassification Load are selected, fourteen standard waveforms are available for viewing on
the selected test port. These are grouped into six categbedsction, Classification, Power-Up, Load Response

Load Compliance andShutdown. 5 Tre——

Detection Signaling PSE detection signaling can N ' |
be viewed under 4 different condition®pen s i . i
Circuit (Figure 3.22) Invalid Low Detection Nl f : f! ; [
Signature, Invalid High Detection Signature N } [ | ‘ [ | [T ‘ '
Invalid Capacitive Detection Signature In all 20— : ‘ : ‘ ] i
cases, only the Voltage weform is of interest = ' 1 ' ‘
since DC current is generally negligible below 15 ] ] ' \ [ [
Volts. Note that currentsan becalculated from the 0 ‘ — ) -

voltage waveforms since DC loads are fixed at 9 ! m

KQ (Low Signature), 39 KQ (High Signature) ; ‘ ' e
and 11 uF Capacitive Signature. — S o

Figure 3.22 Open Circuit Detection Voltage Waveform
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The Detectionwaveforms are very useful for visualizing IEEE 802.3at parameters such as open circuit voltage, back
off timing, detection step and idle voltage values;getetion measurements, and invalid signature responses.

Legacy detection pul ses

can

allow observation of detection signaling over a 20 second time interval, as megubed to observe very long

detection bacloffs periods.

Power-Up Sequence This waveform is available in two forms, 802.8&ndard powerup andLegacy mode power
up. TheStandard waveform Figure 3.23 captures the Detection, Classification, &wmverOn waveforms during an

B

Vels Vokage Trace Pot 1,1
600

550
500

450

380
00
%0
200
150 L
100

50 i [

00

0 00 E000 (i} B0 0
mSec

PRINT

(= T

oo

DONE

Figure 3.23 Standard Class 4 Power-Up i Voltage Trace

802.3at powenp sequence, thus emulating a PD
connection. Thé&oltage mode will show the
detection pulse, classification pulse, and peugr

al s o The20sedTsaeenptioa id providedtoh i s

voltage levels along with various waveform transitions

leading to poweunp. TheCurrent mode will show
the classification load current and therirsh and
steadystate load currents implemented by the PSA
test port. Thé.egacymode will attempt to get the

PSE to power up with a capacitive detection signature

of 11uF. Since there are no standards for legacy

detection, there is no assurance that the PSE will apply

power, though from
hybrid-legacy capability will power up given this
detection load.

Load Response Two waveforms are avalie for viewing the powered up response to a varying DC load. With the
Slow Loadwaveform a slowly changing load current waveform is applied to the PSE port. The range of the load
waveform is affected by th@lassification Load setting with a load wavefm varying from 10% to 130% of the

nominal load for that classification.

The waveform may be viewed as actual load cu@emntant mode or the

voltage impact of this waveform can be observedatiage mode.The Fast Loadwaveform is captured during a
more rapid load excursion applied between 50% and 150% of nominal load current for the selected Classification Load
setting. The actual load current waveform is viewable irCilmeent mode and the impact of this load on voltage is

visible in theVoltage mode.

Load Compliance Load compliance generally refers to the
pow
conditions of high load from a PD. 802.3at specifies curre
limits under conditions of stattp (orinrush Load) and

PSE portdés current and

Short Circuit (Figure 3.24) Thelnrush Load waveform

E S =l

o Cussert Trace Pt 1.1
12000,

11000
10000}
s000)
2000)

under

wa v

experience,

enables viewing of both current limit and voltage response
during a powewp event. Th&hort Circuit waveform
applies the short circuit overload well after the port is
powered at the nominal PD classificationdeand enables
viewing of the current limit, voltage response, and shutdovi
timing.

3000}
2000f
1000}

o)

7000}
6000|
s000f
4000}

FRINT

] i) WY W WO TG
mSec

|

TED T T

0 oo

DONE

Figure 3.24 Short Circuit Load Compliance Current

Shutdown: There are 3 shutdown waveforms that allow viewing of various port shutdown characteristics. The
Disconnectwaveform is useful for observing disconnect shutdtming and any AC MPS (or other AC) waveforms

that may be present during this interval.

mode since by definition, current load is zero when the PD is disconnected.

E

Valis
€00,

550)
£0.0)
450)
400)
50|
00|
50
200)
150]
100|

50)

g

Vakage Traca Pert 1.1

—— =]

j us

FRINT

1]

0ag

0.0

000

0 OO o0
wSac

EXCEL

0.0 W00 Ey T000.0

DONE

an overload shutdown.

t above the

PSEO®s

This wavef@rigure 3.25)is primarily meant to be observedVioltage

The Overload waveform will capture either current or
voltage behavior during a PSE port overload condition
and the resultant powelown that should occur. It is
valuable for assessing powamoval timing and current
compliance characteristics. The overload magnitsidet

overl oad s

be classification level dependent. It is useful for viewing
overload voltage and timing information. TBeor

Delay waveform captures PSE port behavior following
Theltage mode is useful for
viewing error delay timing and any signaling that appears

during this interval.

Figure 3.25 Disconnect Shutdown Voltage Waveform
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Classification: Two waveforms are available for observing P =

610

Curerd Trace Poa 1.1

Classification voltage and current behaviors. $tendard o
Cl assi fi cateixotnr ancatvseof otrhne AP SE
signal from surrounding events (detection, idle states, and w
powerup) and displays just the class pulse(s) as voltage or o
current Figure 3.26. Thelnvalid Classification waveform 20
shows a standard powep sequence thatdludes an invalid -
class signature of 75mA. 802.3atType PSEO6s ar e mo‘
inhibit powerups given invalid PD Class signatures (or loads)| & )

nSe

FRINT EXCEL DONE
Figure 3.26 2-Event Class Pulse i Current Trace

so a conforming Typ& PSE should fail to produce a povigr
with this waveform.

3.1.15. Using Waveforms to Diagnose PSE Conformance Problems
In general, the standard waveforms are useful tools for visualizing many of the types of PSE behaviors assessed with

the PSE Conformance Test Suite. The following table relates waveforms to PSE Conformance Tests and associated
ted parameters and thetehocie@agwi clerbeai ons®SE&ElI Conmnfdbaakce

Parameter(s) Conformance Test(s) Waveform Comment

Voc det_v Detection i Open Circuit Voltage Waveforms
Backoff_Voltage det_v, det_time Detection i High Signature Voltage Waveforms
High_Sig_MaxV

Non_802_Discr
Detect_Strategy, Tdbo

Zout
Non_802_Discr

det_rsource

Detection i Low Signature

Voltage Waveforms

Compare to detect levels
with High Signature

Isc(Init), Isc(Det)

det i

Detection i Cap Signature

Voltage Waveforms

Vvalid(Max and Min)

det_v, pwrup_time

Power-Up Sequence -

Voltage Waveforms

Max_Inrush, Min_Inrush
Tinrush

Load

Volt_Step_dVtest Standard Asses both Class 0 and
Good_Sig_Det_Pulse Class 4 for Tpon
Tpon
Vclass, Vclass_Min class_v, class_time Classification - Standard Voltage Waveforms,
Tpdc PD Class 0 for Vclass,
Tclel & Tcle2 PD Class 4 for Vclass_min,
Tmel & Tme2 Tclel, Tcle2,

Tmel, Tme2
Class_lim class_err Classification - Invalid Voltage and Current
Vport_CL_lim Waveforms
Vport_ CL_err_1
Init Inrush pwrup_inrush Load Compliance T Inrush Current Waveform,

PD Class 0 and PD Class 4
emulations

Inrush_Voltage

pwrup_inrush

Load Compliance T Inrush
Load

Voltage Waveform

Vport_min pwron_v Load Response T Slow Load Voltage Waveform, use
Vport_max (pwrup_v) and Fast Load Excel view to see ripple
Vpp_ripple

Tmpdo mps_ac_pwrdn, Shutdown - Disconnect Voltage Waveform
V_open mps_ac_vf, mps_ac_voff,

Fp mps_dc_pwrdn

V_openl

llim_Max, llim_Min

pwron_maxi
(pwrup_maxi)

Load Compliance i Short
Circuit

Current Waveform,

PD Class 0 and PD Class 4
emulations

Viim

pwron_maxi
(pwrup_maxi)

Load Compliance i Short
Circuit

Voltage Waveform

Icut, Tcut, Icon(0-4)

pwrdn_overld,
pwron_pwrcap

Shutdown - Overload

Current Waveform
PD Class0i 4

Ted

pwrdn_v

Shutdown i Error Delay

Voltage Waveform

March 8§ 2019

Sifos Technologies

Page 51

Te



PowerSync Analyzer 3000 Reference Manual

3.1.16. PSA Interactive Help Menus
File Config Measure AutoTest Analpsis 4Par Hep

The PSA Interactive Help (dregiown) menu choices —— ——— = A e
include: Port Conligurstion | DCVA Meters | ';i::l‘fm Live PD Emul

. Trigger Configueation| ACVMeter | Ve PSETests |
e Help Topics

. i Load Configuration I Time Interval Meter | Wavsfwms&hacss‘ Sequencer |
e PSA Configuration

e PSA Features
e Version

PSA-3102 Configured PSE:
Select Chassis | [ 192168120 [ TrendTGad_1

Figure 3.27 PSA Interactive Help Menus

Close PSA Interactive

|
g

PSA-3000 Help Topics

TheHelp Topicsmenu inFigure 3.28a

?si;ﬁ@:ltﬂce« GotHeb p rovi dal Ep 0 filacclk s € i F PSA Feature Configuration }‘
TestPot ?'.‘?;?.2‘.?;3 PowerSync Analyzer documentation PSA Chassis. 192 168.221.105
Soltware Overview including the Technical Reference Manuaj . .. J—

o (this documentand various Sifos i rm o [
Pl Coohuuion, Application Notes. This menu is currently % "0
Load Configurati i i
Loed o feken oo suppprted under Microsoft Windows and PSA Ireractive YES
Configuration Replication = requires the host controller to have a copy PSE Conformance Sute YES

i1 ol . .
T porumon e © pcicbat of Adobe Acrobat Reder installed, version F S VES
“ LLDP Ernulsti YES

Meters & Triggering 6.0 or later. Assuming that an acceptabld noeen
DC Meters Intemet . . g p PHY Performance Suite  NO
eor Ephrcy reader program is discovered on the host
Even CoklPane computer, one or more choices for Reade _ Cow |
AC Meter

Programs will be offered in theelp
Topicsmenu. Generally, Adobe Acrobat Figure 3.28b PSA Chassis

will be the preferred choiceUpon Feature Configuration

selecting a topic and pressiGgt Help,

the appropriate document will open to the relevant page number for that

topic. 5l e ﬂ

PSA Interactive Version

Time Interval Meter
Standard Waveforms
LLDP Protocol Traces
PSE 802.3st Conformance Test
Conformance Test Menus
Conformance Tests
PSE Conformance Coverage
Detection Processes
Classification Processes
Power-Up Processes
Power-On Processes
MPS Processes
Power-Down Processes
Multi-Port Testing
Mulit-Port Live Emulation
Muli-Port Suite Menus
Multi-Port Test Suite
Multi-Port Training Slides
LLOP Emulation in the PSA
802.3at PD LLDP Testing

ThePSA Featuresmenu in

Figure 3.Bbdisplays the feature
configuration of the currently
connected PowerSync Analyzer.
Featres include test suite options
such as PSE Conformance Suite,
PSE MultiPort Suite, and LLDP
Emulation. This menu also
provides theSerial ID of the PSA chassis. Ti8erial ID would be utilized
when procuring new feature upgrades from Sifos TechredogNote: The
PHY Performance Test Suite applies to a different produc} line.

PowerSyne Aralyser Intemactinve 4.2
Copyright () Sifes Techrologies, 2005-2017

PowerShell 4.2.00 Modole Verzion

4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.1.13 04-13-17
4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.1.0 03-28-17
4.2.00 04-16-17

Irit File
PowerShall 1200 Li ;
PowezShell 3000
PowerShell 3202

PowezShell Primitines
PowezShell Measuremerncs

Close

Figure 3.28a Help Topics Menu

PSE Multipore
PSE Service Aralyser
FowezShell 3000 LLDP

PSA Intezactine Module Version

4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17

Main Program
Fort Configuration
Trigger Configuracion
Load Configuzation

L] | ThePSA Configmenu in Cr
. . AC Metex 4.2.00 04-16-17

PSA 192.168.1.21 Configuration Figure 3280d|sp|ays the T Mezer 4.2.00 041617

. . Tect Snite 2.2.00 04-16-17

sios, Pors configuration of the currently Seuence  4:2.00 04-16-17
Wrveformes 4.1.03 04-03-17

,0 Std_PSA_Controller_01 connected PowerSynC LLDP Traces 4.2.00 04-16-17
PSA3102_Test_Blade_08 21 . M-P Live FD Eml 4.1.02 04-16-17
M Analyzer chassis. MR
2_Test_Blade 2 M-P Confi 4.2.00 04-16-17

i oo na el Configuration includes s B e

PeRszoz Teri pledeTcs  4.08 populated Test Slots and s S v
PSA3202_Tess_Blade 08 4.09 firmware version information Goasia Selest 4200 1617

L R I I e R O R S O R O

PSA3102_Test_Blade_04
PSA3102_Test_Blade_04
PSA3102_Test_Blade 06
PSA3102_Test_Blade_06
PSA3102_Test_Blade_06
PSA3102_Test_Blade 06
PSA3102_Test_Blade_04
PSA3102_Tesc_Blade_04
PSA3102_Test_Blade 01
PSA3102_Test_Blade_01
PSA3102_Test_Blade 03
PSA3102_Test_Blade 03
PSA3102_Test_Blade_01

_ Oose |

Figure 3.28c PSA Chassis Configuration
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for the Controller Blade and
every test port in that PSA
chassis.

The final help menu provides
a Software Versiondisplay

global font selection option.
For Microsoft Windows, the
Small Font should generally

4-Pair Meacure
PSA Quick-Tasz

e it (Figure 328d) and also 9 Gucl it
12,2 PSA3102_ Test_Blade_04 21 includes a PSA Interactive " Large Font Close

4.2.00 04-16-17
4.0.02 10-03-12
4.0.01 11-05-13
4.2.00 04-16-17

4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17
4.2.00 04-16-17

Figure 3.28d PSA Software Version Menu

be selected. Certain Linux systems may benefit from selecting the

Large Font depending upon display characteristics.
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3.1.17.  Auto-Test Drop Down Menus and PSE Quick Test

Many of the singlébutton controls in the main PSA Interagtimenu are replicatexs selections dropdown menus

available on the menu barln addition, there are two additional automated testing menus that are only accessible from

the dropdown menus in thAuto-Test category (Figure
3.29:

e PSE Quick Test
e  PoOE Service Test

The PSE Quick Testmenu accesses the PSA Quick Test
automated test utility. This fully automated PSE test allows
rapidofigoo testing of bet wd

Fle Config Measwe AuoTest Andysis 4Par Help

Configuration

Port Configuration
Tigger Configuralion

Load Ci

PSE Conformance PSE Multi-Port

PSE Quick Test

PSE Conf Sequence
MPort Tests Srrooe |
MPart Sequence

PoE Service Test

PSETests | Live PO Emal. |

PSE Tests |

Waveforms & Traces| Sequencer |

P

cycle. The PSE Quick Test program analyzes up toi@adrit

Select Chassis 192168120

PSA-3102 Configured PSE !

TrendTG44_1 Close PSA Interactive

ber

PSE behaviors is as little as 8 seconds per PSE port tested.Figure 3.29 Auto-Test Drop Down Selections

Those parameters include:

Parameter Description

Detect_Accept

Verify that each PSE port will power 19KQ and 26KQ PD signatures

Detect_Reject

Verify that each PSE port will not power 15KQ and 33KQ PD signatures

Vport_Low_Load

Maximum PSE continuous port voltage by PSE port

Vport_High_Load

Minimum PSE continuous port voltage by PSE port

Load_Capacity

Maximum load current tolerated per PSE port

Power_Capacity Maximum continuous output power per

PSE port

Disconnects

Verify that each PSE port removes power within 500msec of PD disconnects

Overloads

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

LLDP_Allocations

Verify POE LLDP protocol response (LL DP P SE)d s

only

While primarily intended to be run from PowerShell P&Aa manufacturing or high volume QA application, PSE
Quick Test may also be configured and run from PSA Interactive using the PSE Quick Tedfiganeu3(3Q. The

menu will allow a selection ofputo 8 test ports.
indicating that at least 4 ports must be tested.

Cl——— S

PSE Quick Test
Select RUN TEST |
4o 8 Ports RIS
Slot Port © Typed 5
1 12 C Type:2PHY L
’ & :
5 W12 Type2LLOP | [TESTING COMPLETED.
M1k 2
8 Results
L7 M1k 192.168.221.108 1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2
5 H1E 2 Detect_hccept: PASS PASE PASE PASS PASE PASE PASS PASE
: C1r 2 Detect_Reject: PASE PSS PASE PASE PASE PASE PASE PASE
6, 2 Vport_Low_Load: 54.4 S4.4 54.4 54.5 s4.4 54.5 54.5 54.5
7. D102 Vport_High Load: s2.5 sz.6 sz.4 52.6 s2.5 sz.6 52.6 52.6
8 rir:z Load_Capacity: 620 615 615 620 615 620 615 620
. : Power_Capacity: 3Z.5 3z2.3 3z.z 3Z.6 3z.3 3Z.6 3z.3 3z.8
9, Fi1r2 Disconnects: PASE PAaSs PASE PASE PASE PASE PASE PAgE
10 Fi1F 2 Overloads: PASE-2 PASS-2 PrEE-Z PASE-2 PASS-2 PAEE-Z PASS-2 PASS-2
. FiF o2 LLDP_kllocations: PASS PASS PASS PASS PASS PASS PASS PASS
1, - Test_Time: 9g8.0 seconds
12, F1F 2 Test_Time/Port: 1z.2 seconds
PS&  192.168.221.108 Save Result DONE

Figure 3.30 PSE Quick Test Menu

The only other configuration BSE Typethat must be declared &gpe-1, Type-2 PHY meaning a Typ& PSE that
uses ZEvent classification to grant 25.5W to each PD, @ppe-2 LLDP meaning a Typ& PSE that uses PoE LLDP

to grant any power level above 13Wto Type PDO s .
TEST will initiate PSE Quick Test.

Once

the ports ar eRUN

Thepsa_quick_testscript for PowerShell PSA is provided as source code that users may nsedif$dctiod.12).

The file

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

ThePoE Service Analyzemenu available from the Aufbest dropdown menu is presented $ecton 9.
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3.1.18. Analysis and 4-Pair Drop-Down Menus

The Analysis drop-down menuRigure 3.3) in PSA Interactive includes alternative selections to access the
Waveforms and Tracesmenu and the MukPortLive PD Emulation menu. Additionally, this drogglown menu also
offers access to tHeSE LLDP Emulation menu whereby a PSA test port is configured to flexibly emulate PoE LLDP
messaging and protocol from a PSESE LLDP Emulation is the topic ofSection7.110f this manual.

The4-Pair drop-down menu opensreew menu system added in PSA software release 4.1. This menu system is the
topic of Section3.6.

E

Fle Config Measwe AutoTest Analpsis 4Par Help

Configuration formance

Ll wavefoms/LLDP
MPort PD Emulstion

PSE Multi-Port

PSA-3102
[ 152188120 [

Configured PSE
TrendTG44_1

Ea Select Chassis

Close PSA Interactive

Fie Config Measuse AutoTest Analysiz 4Pan  Help

Meters 4-Pair Cortil lvmm:e

Configuiation PSE Multi-Port

Porl Cordiguration OV pee LioP Etaten 165 Live PD Ennd Port Cordiguraton | DCVA Meters | PSETests | Live P Ermd |
Tiigger Configuraton ATV Meter | Sequencer | PSETests | Trigger Conligusaiion| ACMater | Sequencer | PSETestz |
Load Configuration | Time Interval Meter | Waveforms & 'lraws‘ Sequencer | Time: Intesval Meter I ‘Wavehoims & 'rms| Sequencer |

Load Configuration |

PSA-I02

Select Chassic | [ 192168120

Configued PSE:

TrendTG44_1 Cloze PSA Inlesactive

Figure 3.31 Analysis and 4-Pair Drop-Down Menus

3.2.

PSE Conformance Test Suite Menus

Note: The PSE Conformance Test Suite Menus will only be active if the connected PSA is enabled for PSE

Conformance Testing.

3.2.1. PSE Conformance Tests Menu

ThePSE Conformance Testsnenu(Figure 3.32)provides access to each of the individual tests within the PSE

Conformance Test Suite.

It also provides access to the PD Load Emulation sequences useful for data transmission

testing. ThePSE Conformance Test Suités the subject of Sectidh It enables the execution iofividual tests run at

selected test ports.

The PSE Testanenu offers various controls B I o
identical b each resource menu includitng slot
. . PSE 802.3 Conformance Tests
and port selections as well as PSA chassis selec
(Select Chassis Slot Pot PSE Test _ rest | Test Load & Trace Config
[1 |1l det. range € Sow & ClassO
PSE Testsrovidesdeclaratiorcontrolsthat are i jl [;’ Gl LG Ceni
relevant to PSE Conformance Testing. These ] Test Status Gy DE
controls includePSE Type30W Grant, PD e DONE e
Emulation, andMPS Method. Changes to these | [Chessis 152164121 ‘
settings will take effect immediately and will be e
retained in any subsequently saRSE Attributes o0/ G Emuaion | [EE
File (SeeSectim2.4.9. C 1NONE & 154w Pl getn 27 Kb
@ 2PHY € 300W Rbad, Cbad, Stat- 0=
PD Emulation establishes the mode of PD € 2LL0P wes Type L Eietsione
emulation that will be carried out during PSE e :ZE
Conformance Tests. Whés.4Wis selected, all v
testing will be performed witfiype-1 PD ET3 § Ver 4200
emulation and wheB0.0W is selected, many tests o
will be performed withType-2 PD emulation. The = Ee oo

30.0W option is only available when versidix.x  Figure 3.32 PSE Conformance Testi Selected Test Menu

March § 2019

PSE Conformance Tests are availatAay PSA

chassis with one or more older PS200 test blades installed will automaticallygress to PSE Conformance Test
Version3.5 (or earlier) and will only allowl5.4W(Typel) PD emulation.

ThePSE Typd30W Grant settingdefines the Type of PSE (Tyleor Type2), and for Type2

P Sde<cribes how

a Type-2 PSE will grant high powethat is greater than ¥8, to a PD. A Typel PSE must be declared B8IONE
because it never grants more than 13W to 4d?25.4W delivered by the PSE). A TyRd°SE that provides-@vent
classification to a Typ@ PD mustlwaysbe declared a8 PHY. This PSE allows 25.5W to a PD immediately

following powerup, that is, 30W power sourcing at the PSE.

If this PSE also subsequently deploys PoE LLDP for

power management with Tyg#e P D 0 IacjudetLLtD® checkbutton option may be selected to includeveaaht
LLDP test coverage. Finallyng Type-2 PSE that does NOT providee2ent classification is required to use PoE

LLDP to grant power levels beyond 13Wto Type PD6 s .

LLDP will automaticallyinvoke the optional LLDP test coverage.

Sifos Technologies
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Thelnclude LLDP option is also availableto Tydle P SE 6 s d BI@GNEa Thesdllovessor Typdd PSEG6s t hat
attempt to utilize PoE LLDP for purposes of power management. Seléatinde LLDP then makes thelass_|ldp
test availabléo this PSE if the connected P00 is licensed for LLDP emulation.
L - == Theo | | DP setting is always available regardless of
£3E 9023 Conbornance Torts whether theeonnectedSA-3000is licensed for LLDP
Skt Pou PSE Tea st | emulation Non-standard Typ PSEG6s that do no
}ﬁ i [‘—‘ [dasiep o & provide either ZEvent classification nor PoE LLDP
2 ﬂ ’2_ o 2 2 support should use this declaration.
4 ¢ c
5 - )
Chassis 192169121 ‘ : Thisenablegesting of preB02.3at(nors t andar d) PSE® s
. L that provide 30 Watts without agventPHY grants
A ) regardl ess of whettE€tlDPorhose PSE
C INONE C 154W
€ 2PHY & 0w not.
@ 2LL0P MPS Type
e R Selecting2 LLDP wi | | al so add 2 fispecia
Frans | —— protocol trace testdrace_lldp_pwrup and
trace_lldp_changg if the connected PSA is activated
S| pevee| _oe | | for LLDP emulation Figure 3.323. These are

Figure 3.32a Addition of LLDP Tests described in Sectio.2.3below.
The MPS Method describes which allowable method a PSE uses for detecting a PD disconnect and then removing
power from the PSE port. This setting determines which MPS tests will be avdilabMRS or AC MPS) and must

be set properly fohie PSE.

TheFind MPS button will run an application that automatically determines the MPS Method of a PSE connected to the
presently selected slot and port. This application is identical tautee Discoverbutton in the Port Configuration

Menu in thatit will also discover and apply the proper ALT pairs and Polarity configurations to all test ports in the

PSA. Finally, under the PSE Test Select métingl MPS will also verify thatanéWAC MPSt ype PSEO®6s do i n f e
properly remove power when the PSAttesrt switch is disconnected and the AC MPS signature is removed. Note

that this particular behavior of AC MPS validation is unique to this menu.

The menu includes a scrolled list of availaBBE Conformance Tests The list will be affected by wheththePSE
Description includesDC MPS or AC MPS and may also be impacted by selectioB@#V Grant NONE, PHY, or

LLDP. For Beta versions of the 802.3at PSE Conformance Test Suite, the list will include only those tests that are
currently available.

TheTEST button activates the selected test. Thst Statusfield reports the current status of the executing test and

the Test Resultsfield presents the results of a test script when execution is complet&hovATracescheckbox

enables any voltage ouent waveforms that are captured as part of the selected PSE test to be sequentially displayed
in an GScope window as shown above in secBdh1Q0 Some PSE tests suchdet_v collect several waveforms

while others do not use waveform analysis at all. Dée Valuesbutton will display certain detection signaling
characteristics of the PSE pafter one or more of the detection or classification PSE Conformance Tests has run on
that particular port. His information is volatile and will be discarded if the menu is closed or another PSA chassis is
connected. The button will annunciate with a blue text color when such information is learned.

3.2.2. Time-Varying Load Emulation Test
The PSE Tests menu offerdlexible tool for generating Iz —-—____=——
varying PD power loads over an extended period of tir ESE(B0Z 3 Contormance Tex:s
that could coincide with a data transmission test it Por PSE Tes | E——,
performed using separate packet testing equipment. 7 51_1 g f1_1 yi:sa_t:i._.m 2 @ S C om0

; : sl € Fast Class 1
special PSE Tequse_test_load(Flgure 3.33) may.be 2 j F g jnsh e S me
selectedad activate the sutmenu for configuring this § = peron_pwczp [DONE € @se C Ousd
load sequence. Chassis 192168121 20 5ec RE Qs

Test Results
PSE Type  PD [PSE LOAD SEQUENCING COMPLETED

LOAD TYPE: SLOW

30W Grant  Emulation MaX POWER: 29.8W

C 1NONE C 154W
@ 2PHY & 300W

Within PSA Interactive, th&est Load can be
configured to run over the period 8 or 240seconds

and to produce DC power variations that are either
slowly ramping 8low) , rapidly switchingFast), or

€ 2LLDP S Type
@ DC
I~ Inchude

™ Show Waveforms

LWOP ¢ aCc
producing short load spikeSltarp) over the duration of e
the sequence. The average and peak load magnitude il
will be configured according to the PD classification | _seecuss | __Det voles | __oone |
selectedClass Q Class 1 Class 2 Class 3,or Class 4 - ) .
Users may view the agal load current profile Figure 3.33 Configurable Test Load Application
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configured by selectin§how Tracesin which case the trace sampling 2 seconds of load profile will appear at the end

of the test. Givelass 4emulation, thepsa_test_loadapplication will utilize LLDP during the initial powarp if

LLDP is selected and supported by the currently connected PSA and test port. Otherwise, the application will assume
the PSE providesHY grant for30W power.

3.2.3. LLDP Traces from the PSE Tests Menu e t———

Skt Pt PSE Test TEST TestLoad & Trace Config
When(Type) 2 LLDP is selected as tHeSE TypeBOW Grant ] €S O a0
on a PSA3000 that is enabled for LLDP emulation, two special — e, G
tests appeatrace_lldp_pwrup andtrace_lldp_change(Figure TRACING... | [EEEI
3.333. When selected, the option to specify a PD Class e
emulation opens with options to sel€@ass Q Class 1 Class 2 Totamporttotrca
Class 30rClass 4 Each trace will run with default power o)
levels, the PoweUp trace capturing LLDP exchanges over 45 | = @ 2o wesmge | | T shouwerloms
seconds, the Power Change trace capturing over 30 seconds] =i ¢

Fraps | Ver. 4200

A more flexible and comprehensive alternative for running e el -
LLDP Protocol Taces is provided in Secti@4, LLDP Trace

Menu. Figure 3.33a Configurable LLDP Trace Application

3.2.4. PSE Conformance Test Sequencer Menu and PSE Conformance Reporting

PowerSync Interactivealso offers a flexible facility for selecting an arbitrary set ofstéstrun against an arbitrary list
of test ports and then generating one of two report formats for the test results. The PSE Confrsté&eruencer
menu(Figure 3.34)is organized E

into the available Conformance =

Tests the availabl&lotsand ESE;£02:3 Cont Tests
Ports, and the sequencer PSE TYPE & Conformance Tests ved218| [ oo pons Test Repoting
Configuration controls. 30W Grant e I deti
€ NONE I dolsenge I delime 1 F 1 [E 2 | TestCycles[1
- « 2 = 2, 1 2
The Sequencemenu provides = T[T: I class_v I~ det rsource 312 | @ SeeadsheetRepot
the exact same declaration g ™ class_time ™ pwiup_time A 12| € TeaFieRepot
controls that are provided in the LLDP F d“‘—“‘" E pyup nah 5 11 2| & Standad TimeDate File
PSE Testsmenu described above| |~ PP Emuation I oveon R S e aM1r2| ey
in Section3.2.1 These controls 154w v . LR R e s Nare
C 00w [ pamon_pwrcap. [ 812
PSE Type/30W Gant, PD P Mebod oo ooadd] [ e oc ol e
Emulation, andMPS Method A I~ pwidn oveld [~ mps_de_vaid o EiE 2
determine thavailable tests and C ac I padntine. [ mps._dc_pwrdn 10, 1 [ 2
. .. I~ pwdn_y ) Sequence Status
applicable test limits when e = 12, J 2
testing completesFor further tutoDiscove | [ EACetTests I HalonTestError
information about each control, I~ AllTests [~ Show Wavefoms I™ AllPorts
see SectioB.2.1 CHECK CONNECT:| |SEQUENCE TESTS | TERMINATE DONE

The Auto-Discoverbutton
performs the same task e

Auto-Discover button in the Port Configuration menu. It will assess PSE powered pairs, polarity, and MPS method and

Figure 3.34 PSE Conformance Test Sequencer Menu

apply those settings automatically to the PSA chassis and to the PSE Conformance Test Suite.

a1 ""'Pﬂ“ — When aVer 4.x.xversion of the 802.3&SE
.3 Conformance Test Sequencer . . .
"' Conformance Test Suite is installed under PSA
PSETYPE & i L e B TestReporing 4.2 or newersoftware, theSequencemenu will
C nore Sl IR P reflect the available tests in that test suite and
= f”*) ¥ class_y ™ detrsource 312 | © SeeadsheetRepot will also enable th&0.0W PD Emulationcontrol
N ¥ class_time I™ punup_time © TextFile Re 1 i
I ek e N Ee LR LE il fowm for Type2 PD emulationRigure 3.343.  See
o Focessip [ pwonv cFir2 Sectionb5 of this manual for further information
& 154w Bioatt by w7 , concerning the 802.3at (second generation) PSE
C oW I~ pwon_pwicap [~ a1 2 Enter File Name: )
P Mathod I pwonoveld [~ nps_sc_vo e Conformance Test Suite for the PSA00.
= S Bee e |||
Cac Fronacs o] semence s UnderConformance Tests each of the standard
L W e e modules of the PSE Conformance Test Suite are
I AlTests ™ Show Waveloms T A Pors provided withsome tests enabled or disabled as a
cHeck connecrs| [SEQUENGETESTS| PR ORE result ofthe declaration controls described ahove
Users may select any group of tests from those

Figure 3.34a 802.3at Ver 4.x.x PSE Conformance Tests that are enabled, or seledt Teststo sequence
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every availablé®SE @nformance test. Secti@will more fully explain PSE Conformance Test Suite.

TheEA Cert. Testsoptionconfigures the PSE Conformance Test sequencer into a special mode to run Ethernet
Alliance PoE Logo Certification testinglhis topic is discussed further in Sect®@.6below.

Halt on Test Error will cause the PSE Conformance Test Sequencer to automatically terminate testing and produce

any partial test reports if a test error occurs as tests are sequenced across PSE ports. Thiefusiobanadyzing a

PSE6s state when a particul ar tupacturse AShowracessontolwilas a PSE
allow any waveform traces that are collected by various PSE Conformance Tests to automatically appear as tests are
sguenced. These will be volatile in that each new captured trace will replace the previous trace displayed.

The SlotsandPorts checkboxes are inactive for any unpopulated slots in the currently selected PowerSync Analyzer
chassis. Users may arbitrarfiglect from the availabl8lotsandPorts or selectAll Ports to run the selected tests
across all available ports within the currently selected chassis.

The CHECK CONNECTS button performs a port connection integrity check on all selected test poigsis Tikeful
for assuring that all PSE ports are properly connected to the corresponding PSA ports prior to sequencing tests.

The SEQUENCE TESTSbutton begins the actual sequencing of PSE Conformance Tests. The order of sequence
depends upon the type iport selected. If the standard Microsoft Excel spreadsheet report is selected, the same test
will be executed on all specified test ports in ascending order during each test cycle. Sequencing will the repeat this
for each of the other specified test

The TERMINATE button will suspend PSE Conformance Testing upon the completion of the currently active test.
Partial test reports will be produced and also should be available within the apppRasultd subdirectory after
testing is suspende

Users have the option to repeat a set of tests up to 100 times by entering a value greater thanTeshtOytbles
entry field. Each test cycle includes execution of every selected test across every selgobet slot
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3.25. PSE Conformance Test Reporting
There are two types of reports available from the Test Sequencer. The first is an automatic Excel Spreadsheet Report

(Figure 3.39, psa_reportxlan( i n tResultsdi édi rect ory and each isea®edibnsect ory b
2.4.5and2.4.6.

PSE Conf. Suite ReEression
Port Court... e 4
Loop Cownt... W | S0 e rop Inds:
PSE Tested: Sampls 4-Port Ty pe2 2Event P 5 ErmorLog: Mone
Chassis ID: 192.168.221.108 P 5A-3000 Ports
TestLoop 1 52 71 T2 852 UNT & Min Max | Average Lirnit Lirnit
Taat:
1863 1555 wis {EEH [EEH EEE Ta[ Pas ElEED
712 713 wis 7.12 718 71 3a[ Pass [HiEED
[ 457 waks 155 16 16 Ta[ Pass HiEES
257 25| wiks 256 258 3 iEED HEED
[ O] Wieses a a a i Pass 01 Pass
3 3 HEES 3 3 3 [ Paze BiES
03 05 03| wks 5] [ (X3 HiEED Ta[ Pass
0 ] 0 wks 0 [ 0 o[ Pasg 01[ Pass
(E IEL] 1135 wiks 11354 (IEE] (K3 35| Pass 1[It
[ ] [ 0 [ [ [ Pazz HiEED
[ ] [ 1 [ T HiEED HiEED
Taat:
[5E] 0 05| mA 05 [EE] 0,18 O Fa=s BiEES
[F 0 0] mA 013 [FH [ o Pass 5[ Pass
Tagt:
] 23 EEE 28 28 285 %[ Paze 2 Paze
17 17 17| _Kohm 17 17 7 TE[ Paes [HiED
E] B 5| Kaomm 8 FE] 285 BiED BiED
0.1 01 01 we 01 K] [X] HiEED [HiEED
0 ] o — 0 [ 0 o[ Pase o Fass
Taaks &
24 8| msec 86 24 83 -1[ Pass 1500 Pass
o 55| mees 86 51 58 [ Pass 1500 Pass
0 o — 0 [ 0 o Pass BEED
316 315| mees 316 336 L5 5[ Pass 500[ Pase
320 322|_meec 320 338 328 5[ Pass 1000 Pass
Tast:
450 150] _KGRm 50 450 450 HiED EEEED
Tast:
185 156 5.5] wis 185 188 186 55| Paes 205 Pass
185 156 15.3] wis 185 188 186 55| Pass 205 Pase
a4 53 54| wks [ a4 a4 7| Pa=s 10| Pass
83 33 54| vk 83 84 83 HIEED [HEED
Tast:
2 7] z[ = H H 2 HIEED HIEED
108 105 meec 101 108 105 & Pass 30| Pass
108 10| mees 108 108 108 6| Pass 30| Pase
7 7| me=c 7 77 74 6| Pass [HEED
85 77 55| mees 7 85 a3 6| Pass ITE| Pass
Taat: =lags
3 75| mA 78] 73 78 51 Pass 00| Pass
0 o — 0 [ 0 o Pass o Pass
0 o — 1 [ 0 0| Pass 0| Pass
& & mA 3 3 3 5| Pass 100] Pass
l L] a a a O] Pass 0| Pass
100] az| mees 92 100 965 HES 10000 Pass
Taat:
10 12| we=e 36 42 40 [HEED 50000 Paze
51 351| meec 351 351 371 0| Pass 400| Pase
Tast:
1z 42275 mA 42025 424 4221 100] Pass 450| Pass
1| mA 31975 4235 4218 100| Pass 150| Pass
15| mA Ha|  smis 4211 100] Paes 150 Pass
60| meec &0 60.4 502 50| Paze 75| Paze
53.3| WoRs 533 533 533 50| Pase 57| Paze
31.4] Volis 307 316 311 30| Pass 57| Pass
5043 mA 5043 5613 Sizz 0| Pass 00| Pass
. 0 0 0 B 7| Fass
Tapt:ip
=T v 526 527 SZT¥ EED EEED
EE 534 533 5335 50| Paze 57| Paze
& mvpp B 3 T3 O Fa=s 500| Pass |
35| _mvpp 34 37 358 0| Pass 200| Pass
=5 W 525 527 526 EEED EIEED
EH 555 535 535 50| Pass 57| Pase
TRol:  DWran W re
327 27| walls 326 327 327 57| Pase 359| Pass
T3 Mz % 11 12 (N 00| Pass EEEES
= 1 1 1 1] Pa=s 1| Pa=s
Tast: pwEan
23 mA 37 353 957 0| Pass 1750 Pass
EE LX) Ba6 5 6857 553| Pass 1750 Fass |
£13] mesec 613 621 617 0] Pass 75| Paze
=5 W 523 525 524 EIEED EEES
SE7a| mA 58 257.5 o752 0| Pass 1750| Pass
502| meec 602 BZ1 512 0] Pees RS
1046 [EE S 1046 105 1043 2.4 Pase 115] Pass
Taat:
B 125 B 135 = 125 125 125 100| Pass 125| Pass
£ =5 5 EH 524 B3 525 0| Pase 7| Pame

Figure 3.35 PSE Conformance Test Pop-Up Spreadsheet Report

Note: Microsoft ExceR007(or newernust be separately installed and configured to low macro security for this
report to function properly.

This spreadsheet aumatically executes a macro sequence to form around the dimensions of data collected {ests, slot

ports, test cycles) and produce test data, test statistics by test cycle, and test limit checking against 802.3 PSE

specification parameters. The Test Segee uses a file called psa_report_data.csv as an intermediate to capture data

prior to loading that data in fwsa_report.xlam. Upon completion of the test sequengsa_report.xlsm will

automatically open and present the test data. Users may thenbkaves f i |l e using MS Excel 6s st
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directory and file name that they choose. The report will also provide time and date that the sequence of tests was
initiated.

PSE specifica

tion per f or ma rPEMPass/Fa)lalsnsnsis thierdporb yAnyobser vi ng t
oofndi édati on t

occur a means the PSE is not compliant o
speci fication. INF@On yi nodci ccuart ai nocne noefa nasn tfhat a fulysted par ame
resolve without internal design knowledge or that a para

configuration according to 802.3.

Note: PSA Software will automatically create chasgiecific subdirectories under thiResultspath for storage of
PSE Conformance test reports. These default reporting locations (i.e. directories) may optionally be overridden by
entries in thePSE Attributes Filedescribed earlier in Sectich4.4

The standard PSE Conformance Spreadsheet Report also includes a spreadsheet page for the 802.3 PSE Conformance
Test Limits and a fANotel!l o page describing the various PS
it offers a dfeXigured3sha) pagdthatprovideslaB02.3dai nt er operabi l ity #fAindexo
describing its calculatiorlhe Interoperability Index is a bulk indication of interoperability risk with 100% representing

a minimal chance of interoperability fyxd e ms when powering compliantSifddD6s on co
Interop Indexs tabulated only when a high percentage of the PSE Conformance Test Suite is run on one or more PSE

ports.
al G onfo 5 2 Repo
Port Comant.................o 4 0
Loop Coumnt.......eeeee e 1 R 90 Ai -
PEE Tested: Sifos

echnologiess

Low PiF High PF | Deduct
i Points

Interoperability Test Items UNITS Min

Kohm a7 a7 37

Output_Imp=sdsn

s
P
s
s
- |
FOrEIr NS
s

Pwr-On_Rize_T:

Figure 3.35a PSE Conformance Test Spreadsheet Report i Sifos Interop Index Page

Note: It is important to note that the Interoperabilitydex iSNOT a measure of PSE Conformanc®SE

Conformance to IEEE 802.3at is established when the full PSE Conformance Test Suite is run and produces no FAIL
indications on the test report page(See Sectio®.10for further nformation regarding the PSE Conformance Test
Report.

Test data from th&est Sequencemay alternatively be captured in a
flat Text File Report (Figure 3.3) presenting test results in the exact

order that testing is performed. This file may be cdtgasted into a | oo comes 1 0 e
spreadsheet if desired. It does not include any information beyond| e=: z=esmsie 2 2z
generated directly by the various individual conformance tests that g wwee-2 srant: eax
sequenced. As with tt&preadsheet ReporttheText File Report

will include a timedate heaer. TheText File Report will be unique

PSA-3000 TEST RESULTS

Port Count: 2

TEST LOOP 1

port: 1,1

to each test sequence as it embeds adiate stamp within the file
name, assuming that t&¢andard Time-Date File control is selected.
Optionally, users may choose to specify a file naldee( Specified
File) and enter that name in tBmter File Namefield. When this is
done, the file name should include just a file name, not a directory p|
nor a file extension. The standard extension fofet File Reports
wi || be A.txto.

During theTest Sequenceexecution, theSequence Statusvill
display the test cycle, the current test, and the currerpgtot

det_v: Detection Voltages
Open_Circuit_Det_Voc=
Peak_Det_Vvalid=
Min_Det_Vvalid=

- Voltage=
Non_802_Step_v=

High_Sig_Maxv=
Non_802 Discr_ 2=
Detect Strategy=

det_i: Detection Compliance

Init_Current_Isc=
Det_Current_Isc=
det_range: Detection Range
Rgood_Max=
Rgood_Min=
Rmid_det=
Cgood_Max=
Boad_Chad_stat=
det_time: Detection Tims
Backoff_Time Tdbo=
Eff_Backoff_Tdbo_eff=
Backoff_Type=
Detection_Time_Tdet=
Total_Det_Time=

Port: 2,1

5.85
6.82
5.19
1.83
0.000

0.1
2.14
5.34

0.29
0.20

27

16

27
0.1

2656.0

2656.0

66.0
145.0

velts
volts
velts
volts
V/usec
edges
volts
volts
volts

Eohm
Kohm
Keohm

ek

maec
msec
.
msec
msec

Figure 3.36 PSE Conformance Test Text

File Report

March § 2019 Sifos Technologies Page 59



PowerSync Analyzer 3000 Reference Manual

3.2.6. EA PoE Logo Certification

The Ethernet Alliance (EA) introduced ap

and power ed d e vrtecopesabiliyRui&afely fastars asshceated i

with PoOE network equipment could be better ensured across the industry. The

certification program includes a PoE Logo, or mark, that can be applied to certified

equipment and to associated literature. Addélly, the program includes a web

based registry describing all certified equipment. EA Certified
™

ry progra

The EA PoE Logo Certification program allows that equipm
seeking certification can be sent to an AuthoriZ8&P&rty Test Lab for IEE 802.3

PoE cofformance testing and alternatively allows that network equipment manufacturers can petfousdnesting if

they apply for and receive certification to operate as an AuthorizBdrty Test Lab. In order to operate as an

Authorized #' Party Test Lb, previously authorized test equipment and/or test systems must be deployed wittin that 1

Party Lab facility.

For producers of PoE equipment, tiEParty alternative may offesignificantbenefits.

e Lower external coststo obtain and maintain EA lag
certifications across a range of products
PSETYPEL Cordormance Tests Ver 4216

e Reduced engineering efforfas testing normally 20 Gt

PSE 802.3 Conformance Test Sequencer

Test Reporting

TesCycles [T

performed to verify designs and design changes can| = « =

L@
o= g
b
g

o . - ‘r 3 ff @ Speeadshest Repott
also support the certification & r = ep1Fz | C Tetregen
e Fasterturn-around time to obtain and update EA logg = Foemss = srire
oy el | et
5 :

e  Flexibility to routinely update products and to o

C aC nr

demonstrate certification compliance with minimal o] | [ 22
. AutoDiscover = o
incremental effort e - aapes

™ Show Waveloms
e Avoid effort andinformation disclosuresrequired to cveck conecr: | [SEQUENCE TESTS

justify multiple product versions (also referred to as
iderivative product 0) Figure 3.37 EA Cert. Test Selection

certifications & ;0w : <
- 5

e  Overcome technical limitations of a 3% Party lab
where fiworst caseo0 test =
i mpossible to produce (e
power draw) =

LILE L

The PSA-3000with thePSE Conformance Test Suitdas
been certified to perform a full range of PSE testpiired

for EA PoE Logo certification. The Ethernet Alliance,
working with their -I©Obntrac
maintains a separate online registry of certified test syste
and equipment.

When EA certification testing is run using the PSE
Conformancelest Suite, the list of tests and the reporting
options are fixed such that a prescribed set of tests will be ===
and the output of that testing will be a special EA approve
spreadsheet report. PSE testing will use the specified PSEz
settings PSE Type PD Emulation, andMPS Method) and
will run across the useapecified test ports. Testing may be
performed on a single port although the EA certified produg
registry will note if testing was performed on all PSE ports, =
thus implying that this is advantages.

ﬁ_
22|

Ladad
IRk
LI

e
i)

o | off

To run the EA certification testing, simply check &
Cert. Testcheckbox(Figure 3.37 andSequencdests.

lale] lelelalolele

B

sa&;
ElefAsle ||
HEHE

s 3l (oAl | 8] (<<l

The EA Test ReportRjgure 3.373, unlike the standard PSE [
Conformance Test Report, will not allow any editing or
manipulation of test dator test limits.

5

2y 20

[

-zl

Figure 3.37a EA Approved Test Report
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3.3. PSE Multi-Port Suite Menus
Note: The PSE MultPort Suite Menus will only be [ — =

activated if the connected PSA00 is enabled fahe PSE i) ) LD GG Genin) bt e

Multi-Port Suite. Conliguration Metere PSE Conformance PSE Multi-Part
et Corfigstion | OC VA Metess | PSE Test: | Live PD Emal._ |
There are three televel PSE MultiPort Suite menus: r—— Acvioe | — PiETem |

Live PD Emulation, PSE Tests andSequencer(Figure
3.38). Beneath each of these menus is a NRdtt
Resource ConfigurationMenu that may be used to

% Sedect Chassir | [

Lasd Corigraion | Tiena bt Mster | | | Warveloems & Trace | Sequncer |

PEb-JI02 Confgured PSE

configure a field of up to 192 test ports for used by any @ TRV 20 [ CoeoHIOLT | Close P eterscive
the three top level MukiPort menus. Thesefour menus o
are eactuescribed in the following paragraphs. Figure 3.38 Multi-Port Port Suite Menus

3.3.1. Multi-Port Live PD Emulation Menu

The Live PD Emulation menu is utilized to configure, start, stop, and evaluate status ePdftltive PD Emulation.

Live PD Emulation is a specialized state of one or more PSApests whereby ports will truly and continuously

mimic an actual, usetescribed IEEE 802.3at Powered Device. That means if each PSA test port is connected to a
PSE port, it will always present a detection signature and adefieed classification sigature. When PSE power is
applied, it will draw a usedefined amount of power (watts) with option to emulate cable loss as well as PD load
power. If a PSE disables PoE service, then restores that service on a particular port or group of portgstiilse po
behave just as if actuaberdefinedP D6 s we r e Note:iP8lelntaraetide. suppofts aifonm PD definition

I TTTTITTIImii———==n that isapplied to all PSE ports during Live PD Emulation.
Users desiring to emulate a vari:
Emulation mg do so with PowerShell PSA and the
psa_emulate_pdommand discussed in Sect6.1)

Mode: 802 3al. PD Live Emulation Status

2 OnPSA300006s t hat seeSeutpd,rLive LLDP (

Ly PD Emulation can include LLDP negotiaeowerups and
e PSE initiated LLDP power throttling. This enables full

L emulationof Typ2 PD6s t hat mustl negoti at
€ rontuaien PD6s that may negotiate) for pow
S capable PSE. Users can specifgra-Negotiated PSE

R Load level that is apped until higher power allocations are

~ Acive Uril
Grant

granted by the PSE. This same level is applied after power
throttling is performed by the PSE to reduce PD power load.

PreMeg PSE Load

ot | Bt | s e |

Figure 3.39 Multi-Port Live PD Emulation Menu
UserspecifiedPD Load Powercan be set to exceed

maxi mum valid | evel atP$Eaxespomsestopileoamti ngD#DO6s0 ctalm be assesse
When PSA Interactive is started and the Live PD Emul atio
Configurati on o isfsimplythe cumehtd®$SA addgesskRul&igEot port sekction as established in

any prior menu interaction. This fAsingle porto configu

Live PD Emulation can readily be extended to multiple (up to 192) PSA ports usiRgrtHResourcesbutton to
access th#ulti -Port Resource Configurationmenu. That menu iglescribed below in Sectiéh3.2 Figure 3.39
depicts a multport configuration that includel2 ports froma first PSA andl2 additional pds froma second PSA.

For every PD emulation, users specify BBtection Class PD Load Power, andCable Loss PD Detectioncan be
either802.3ator Legacy. The defaulB02.3atselection indicates that PD emulation should be 802.3 compliant while
the Legacyselection will cause test ports to use a capacitiveRlLtletection signature in place of the standard 802.3at
compliant PD signature. (NotBD Classis restricted taClass Ogiven a Legacytype PD)

PD Classmodels any PD fror€lass 0to Class 4 PD Load Poweris the power drawn by a virtual PD oncésifully
powered up, and in the case of LLDP emulatiafigr it has been allocated ifequested powedy the PSE.
Depending upoD ClassselectionPD Load Powerwill accept values from 0.5 watts up to a maximum level that is

about 2% abovemaximumcontinuouse powea | | owed by t he 80 2the3spetifieddassificdton.d f or P
Values higher than 12% above maximum allowed PD power will be automatically capped at tabdv&¥haximum
level.

Userscan further influence the total load expaced by each PSE pday specifying a Cable Loss value. Wiio

Cable Loss the PSE directly experiences B Load Power If PD Classis betweerClass OandClass 3 users may
increase that power draw by the total power dissipated in a maximurh THAgEIA Category 3 cable with thEype-

1 Max Losscontrol, or given an®D Classselection, increase power draw by the total power dissipated in a maximum
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lengthTIA/EIA Category 5cable with theType-2 Max Losscontrol. For example, Plass OandClass 3will add

up toan additional 2.4 watts falax Type-1 LossandPD Class 4will add up to4.5 wattsfor Max Type-2 Loss The

applied cable loss is a function of th® Load Power PSE6s must al ways account for the
ofthePD power | oading when budgeting power to PD&s.

The Start Emul button is used to actuate Live PD Emulation on the currently defined PSA port (or field of ports and
chassisb6). When Live PD Emul ati on iusingtheStagEmd buttoni t  wi | | r
For each PSA chassis in the Resource Configuration, Live PD Emulation will be irdtiiattest simultaneously on all

specified test ports inside that Resource Configuration.
WhenStop Emul is pressed, Live PD Emulationiliv
terminate simultaneously across all PSA test ports on a
PSA chassiby-chassis basis.

The Show Resourcedutton will replace the curre@tatus
display with the Resource Configuration at any time the
Live PD Emulation has stopped. A powerful feainfre
Live PD Emulation is the ability to rapidly survey the statg
of all PSA test ports in the Resource Configuration during

(or after) emulation. Th&et Statusbutton initiates a B
survey of all test ports and reports emulation status, pow| ="
status, porvoltage, and PSE port power loadifggure ;
3.40. This status can be updated repeatedly as the e

emulation runs across the full Resource Configuration.

Show Recouce: 0 Emd Gt Stat

TheLLDP setting should always t@ff when evaluating Figure 3.40 Multi-Port Live PD Emulation Status
nonLLDP capable PSE6s. be PLD LLDP emulation can
part of the Live PD Emulation when testingLLBBPa pabl e PSE6s so |l ong as all of the
Configuration are enabled for the PoE LLDP emulation feature. Live PD Emulation with LLDP is activated by

selecting either thActive Always or Active Until Grant radio buttons. Active Always configures the LLDP protocol

portion of Live PD Emulation to run continuously whenever power is applied by the PSE to the virtual PD(s). Asis

true of all Live PD Emulation features, this behavior isyfalitonomous by test port. If a PSE decides to use LLDP to

throttle a Type2 PD back down to Typé PD power levels, the PD Emulation will respond via LLDP attlice

power to a usespecifiedPre_NegtiatedPSE Loadlevel.

If Active Until Grant is slected, each emulated PD on each test port will utilize LLDP to negotiate ®bthead

Powerlevel and then, upon receiving that power grant and setting up that power load, will discontinue LLDP protocol
and connect the OUTn porde Sectio.3.9 so that packet traffic may be run to and from the PSE port. This means

the PD emulation will not respond to any spontaneous requests from a PSE to throttle back power. Again, this action is
fully autonomous for every test port imet Resource Configuration that is actively emulating a PD.

LLDP controls in the LLDP suimenu will only be activated @l PSA chassi sé& within a Resour ce
support the LLDP emulation feature. Otherwise, LLDP will be s€ftand other comols will be disabled

The following table conveys the maximum acce@@&lLoad Powerlevels byPD Classand the maximum possible
perport PSE power loads given selection of the worst case cable loss condition. Live PD Emulation allows users to
createpower load conditions in excess of the maximum allowed by the IEEE 802.3at stalRBardad Powerentries
exceeding the maximum will be automatically adjusted to the maxiRiDrmoad Powershown in the table.

PD Class | Max. PD Load Power Max. Cable Loss  Max. PerPort PSE Load |
Class 0, Class 3 14.6 Watts Type-1 Max Loss 17.7 Watts

Class 1 4.3 Watts Type-1 Max Loss 4.6 Watts

Class 2 7.2 Watts Type-1 Max Loss 8.0 Watts

Class 4 28.6 Watts Type-2 Max Loss 34.3 Watts

Maximum Pre-Negotiated PSE Lad for LLDP powerups is 15.5 watts and is not affected by the cable loss selection.
To be 802.3at specification compliant, a T\®ED may not present more than 15.4 wiaiasl powerat the PSE
interfaceprior to having an LLDP allocation for full powérad.

Note: Multi-Port Live PD Emulation requires PS302 firmware version 3.13 or later.
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3.3.2. PSE Multi-Port Resource Configuration Menu

ThePSE Multi-Port Resource Configurationmenu(Figure 3.42)provides a method to configure test resources for
the Muli-Port Live PD Emulation and the PSE Mtftort Test Suite. Multi -Port Live PD Emulation is described in
Section6.1and thePSE Multi-Port Test Suiteis the subject of Sectiors2- 6.7.

Unlike PSE Conformance Testing where testing is conducted on a single test port within a single PSA chassis at any

one time, MultiPort PSE Testing involves simultaneous and synchronized usagmyg PSA test ports across one or

more PSA chassisbo. As such, a special configuration me
resources to be assigned for Mitort testing and analyses.

TheMulti -Port Resource Configurationmenuis accessed from thHeort Resourcegor Config Resource} button

found in each PSE MulPort menu, that id,ive PD Emulation, PSE TestsandSequencer This menu allows up to

8 PSA chassisd, each with up-Portdest8edsion. elsigmegimmtthe maximum be assi
number of test ports allowed for MuRort testing is 192.

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

a T ) Gl =]
R Multi-Port Rezource Configuration
Select PSA's Type LLOP Pors Tally Ports | Tested Ports: 4
Connect Ta: PSA1 Pots | 192188221107 PSA YES 11221223132414251526162
192.168.221.105 Add Chassis PSA2 Pots | 192186221109 PSA YES 51526162717.281829%132101102

192.168.1.20
192.168.221.103

- .
192.168.221.105
192.168.221.107
192.168.221.108
192.168.221.103
192.168.221.120

192.168.221.138 P3A B For . - -
192.168.221.141
192.168.221.148 B Select Par Mode
Cear | Load Defaut | SaveDefast | [z = DONE
Figure 3.41 Multi-Port Chassis Select Figure 3.42 Multi-Port Test Field Configuration Menu

To add a PSAhassido the test resource field, eaBA Nbutton opens a mer(&igure 3.41)identical to theChasss

Selectionmenu seen in Sectidhl1.3 PSA Addresses may be entered, selecte
or added to the I|ist of known PSAG6s. M@&hagsis Sefectitnh e s ame r
menu. PSA addresses that are entered or selected MUST be available on the local network, or otherwise they will be
rejected. Additionally, each PSA added tofh& A éolimn must be uniquethere can be no duplication of

addressegdm row to row. If a repeat PSA address is entered, it will not be added to the test resource field.

Once a valid PSA address has been assigned to theMuittest resource field, an associd®edts button activates to

enable the assignment oftt@®rts from that PSA chassis. TRert Selectionsubmenu(Figure 3.43)is very similar

to theCopy Settingsmenu seen earlier. The required test ports may be individually selected or, in the event where all
PSA test ports are utilized, tiié.L PORTS option may be selected. This menu will only be enabled for the available

test ports within the associated PSA chassis. If fewer than 24 test ports (12 test blades) are installed, then ALL PORTS
will only include those test ports that exist within theoagated PSA chassis.

At any time, as resources are configured,Ttally Ports B B FEyr——)
button may be used t@lidate andsummarize all test port PSA Port Selection

resources currently assigned for Miidrt testing. The PSA Sl

Save Defaultbutton will store a nowvolatile Multi-Port RS CRRCE L IR AR IR R ALLFORTS
Resources configuration according to whatever is current|f ft1 ¥ ¥ ¥ ¥ ¥ F T T r
configured in the menu. Thead Default will load a P2F ¥ F FFF C T CCICC

previously saved MukPort Resource configuration into thel .. s

menu. When resource configuration is completed, the SELECT
DONE button will validate al test port resources specified

and then close the menu whereupon the new resource  Figure 3.43 Multi-Port Port Select Dialog
configuration is made available to each M#lbrt menu.

ThePair Mode drop-down menun Figure 3.42 is provided to enaltilye PD Emulation to be extended into one of
threeproprietary4-Pair PSHormats, namelfipr_UPOE( Ci s c o UP4pE25RBrEBP8a) r PSEOGs requiri
detection signature of 28Kon either one or both pair groups, amt_12Kfor4pai r PSE&6s requiring de
signature of 12Qkon ei t her one or both pair groups. -PaNhrenPSE&s,i ng
the Pair Mode selection should always [892.3at When exiting Live PD Emulation, theair Mode is forced to

802.3atbecause the MuHPortTest Suiteloes not support proprietarypdir PSE implementations.
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3.3.3. Multi-Port PSE Test Menu for the Multi-Port 2" Generation Test Suite

PSA 4.2 software includes a sed generation, fully automated MuRiort Test Suite. Much like the PSE
Conformance Test Suite, this test suite can be accessed througHP&EHT@stamenu for executing individual tests
and aSequencemenu for automatically sequencing oneramre ests to a standard repfotmat. In order for the
version 4.x.x MultiPort Test Suite to be available, the test resources specifiedectiod.3.2 must include
exclusively PSA3000 (and/or PSI3000) test pds. Additionally, each PSB000 (or PSE3000) chassis within that
resource configuration must be enabled (or licensed) for the-FailtiSuite feature.

The second generation MuPRiort Test Suite is discussed in greater detail in Se6tnAdditional information
regarding this test suite is available in video format on the Sifos website and in th®Mulliest Suite datashe&his
section will focus on how to use the MuRbrt Test Suite from PSA Intettae software.

ThePSE Testsmenu éee Figure 3.44 Gl _—— 0=
supports thexecution of individual PSE Multi Port2 Tests
Multi-Porttests on a previously describeg | Fration RS TEST Confia Rescurces DoNE
© Type1 (13w)
resource configuration. A resource C Tpezgsse | | re-clenoin
configuration includes a group of PSA o it o dsc s L =
. . ax Type-1 Class (e static_cay 124 od: PHY
test ports that may exist across a field of{ | '+ i P P Eiees souared tramved Imteraivvacs ucvive
upto eight PSA3000 (or PSE3000) Lt 2 € mo_pot_cops i wa o
. t t  Class1  mp_overld_time H 4 H/A 0
instruments. owor Management| | © mp_adni_cases : o 2
P'? P:Y[AJ\DPD‘;] ' “ :ﬁcq:ﬁstlzss ¢ N W °
i i initi © LLDP (Type2) Tk

The resource configuration may initially [ e _[l
be established or may be modified by P -

. . Logging Mode
pressing the€onfig Resourcesutton. © acwes i £l

. . W 4200
This will open the menu subsystem Test Stotus -
described earlier in Sectich3.2 A Test [TesT comPLETED!
. . Test

Resourcesconfiguration must be PoAm 1mieaial  PeA 11122122

established before running any Mtfort
test. The configuration entered will
appear in th@est Resourceslisplay area
of the test menu.

Prior to running a MultPort test, there
are two categutes of configuration that
must be established®D Emulation andPower Managementscheme. These same exact configurations are shared by
both thePSE Testanenu and th&equencemenu and will persist if navigating between those two menus. PD
Emulationoffers three options:

Figure 3.44 Multi-Port Selected Test Menu

e Type-1: Select this when testing 802.3at Tybgmax 154Wo r 8 0 2 . 3 a if t¢sting jBsEtBesTypé
behaviors of a Typ& PSE.

e Type-2: Select this when testing 802.3at Tye ( max 3 0W) PSE®ds an usttheoType2 speci fic
behaviors of that PSE.

e Type-1& 2: This would be the typical selection when testing F¢dpe PSE6s so t hat behavior of
analyzed using both TypkandType-2 PD emulations.

The test suite also allows that there are Type PS Etbh at wi | | not power either Cl ass
Class 2 (max 7W) and/ or Cl-1aP® &Emulatiofl imselected, Whax Tyd@-d Glass When Typ
options are enabled where eiti@ass 2or Class 1may be specified rather th#ime defaulClass 0/3 Normally, the

vast majority of 802.3at Typ¢ (and 802. 3af ) Pd&ED0E3asshh maximen pbwerclhass t ed at

Power Management also offers three options:

e PHY: Select this when testing a PSE that dossitilize FoE LLDP for mutual identification and power
granting.

e LILDP: Selectthis when testing a PSE ttlaésutilize POE LLDP for mutual identification and power granting.
In this mode, LLDP will be used when powering all PD classed.0

e LLDP2: Selecttis when testing a PSE thdoesutilize PoE LLDP for mutual identification and power granting.
In this mode, LLDP will beonly when powering all PD class 4, that is, emulafiyge-2P D6 s . This woul d
the more practical Power Management scheme §tintemost Type , LLDP capable PSEO6s.

TheMulti -Port-2 Testsubmenu allows selection of a single MuRbrt test that will executeThemp_cap_stress
test, as explained later in Secti®iT, includes a specificonfiguration for test duration that may range between 1
minute and 1500 minutes. If thgp_cap_stresgest is selected, @tress Durationslider control is available to
configure what the test duration for that particular test will biate that seleing a long period of time will have
significant impact on the overall duration of the test sequence
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A Logging Mode checkbox enables or disables the automatic production of text format data logs that are specific to
each MultiPort test. The data logsdlude significant details gathered as a MBlitrt test executes and may be of

value in troubleshooting PSE behaviors as well as testing problems. The log files are named for e&drtNesti

(e.g. mp_class_admit_log.txt) and will be found in theent\Results directory pathgee Section®.4.4and2.4.5.

Once PD Emulation and Power Management have been configured and the desired test is selected, test giezution be

when theTEST button is pressed. Because many MBlirt Tests are dependent upon other Medit tests,

individual test execution time is strongly a function of which test is run. For example myhidass_admithas no
dependenciesnp_trans cgphas sever al dependencies meaning those tests

The Test Statusdisplay will indicate testing status. Tests may take from under one minute to many minutes in order to
complete, depending also on the size of the TestlRes® configuration and specific characteristics of the PSE being
tested.

3.3.4. Multi-Port Test Sequencer Menu and Multi-Port Test Suite Reporting
TheMulti -Port Test Sequencemenu(Figure 3.47)is analogous to the PSE Conformance Sequencer menu. This

menu @ables the automated sequencing of selected or all-Flailtitests and automated generation of a standard
Microsoft Excel spreadsheet or text file report.

Much like theMulti-PortPSE Testanenu, the sequencer meprovides two categories of test suitsfiguration,PD
Emulation andPower Management Settings in these subenus will persist when navigating between the two

menus.
Both PD Emulation andthe Power ] -l i
Mangementsettings are described above in PSE Multi-Port-2 Sequencer
Section3.3.3 These settings are for the PD E“'N‘Tle“:-?m\w Mu",;F:".i L:;s:ma Report Configuration
nLost part guided by PSE design il g S
characteristics. * Typel1&2 I~ mp_disca_time

. . Max Type-1 Class W m;:slaticicap c :‘I.;,.”{_ . ',”- . ._., -
Also just like thePSE Testanenu, the & Class 03 ¥ mp_trans_cap D Wemgrsid
Sequencemenu allows access to the Mullti : Dlass 2 ; '”D—Dﬂ"—;afs ECRUERS N
Port Resource Configuration menu using th Flass | B
Config Resourcesutton and displays the i [ mp_cap,shess
currenty configured MultiPortTest & T Stisss Duralion: ~ 2Mi
Resources  LLDP (&l FD's) LI

. & DCMPS [~ Al Tests

TheMulti -Port-2 Testssubmenu allows the © ACMPS I~ Logging Made SEQUENCE TESTS |
selection obne or morespecific tests oAll version 4.2.00
Tests While a sequence may include just
one or two tests, because of sequencing Conig Resauscs | Test Status TERHIATE_| pOM
interdependencies, prerequisite tests may | TestResouces |
automatically be executed in order to produq [f4# 1211z FsA - AlPats
a report of just the selected tests. In other
words, if the selected tests require one or
more prerequisite tests, the results from tho
prerequisite tests will not be reported unless
they are selected asrpaf the test sequence.

As described above in Sectigr8.3 the Figure 3.47 Multi-Port Test Sequencer Menu

mp_cap_stresgest includes a control for configuring the time duration of that particular testlaoghang Mode
checkbox enables tespecificdata logging.Note that selecting a long period of tifiee themp_cap_stresgestwill
have significant impact on the overall duration of the test sequence

Also analogous to the PSE Conformance Test Sequencer menu, thRepiraConfiguration submenu enabling

the reporting to be automatically directed to the standard PSE Spreadshedorépem/ulti-Port2 test suitegee

Figure 3.49, or to a text file. Text report files may take on a TiBete Stamp (default) file name or may be placed in
afile name specified by the user.

The SEQUENCE TESTShbutton begins the sequence of Mt tests.Test Statuswill be reported as the tests
sequence. THEERMINATE button will suspend PSE MulRort Testing upon the completion of the currently
active test. Partial test reports should be available within the appro@riResults subdirectory after testing is
suspended. If default spreadsheet reporting is specified, those results will be fofiledriaraed
mp_report_data.csvfile.

The standal Multi-Port spreadsheet report is a Microsoft Excel templatenfife,report_30.xIsm, that will be found
in thesame/Result$ directorypath where any data logging is saveeg Section®.4.4and2.4.5 as well as in any
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subdirectories established below that for storing PSE test reports. ThePbltiltest sequencer develops an
intermediatamp_report_data.csvfile that is then utilized by macros withinp_report_30.xIsmto automatically
process MultiPort test data upon completion of the test sequence.

PD Emulation Evaluzlion Cak goriss
Type-d ang Type-2 80t Emulobas Nominal or Heal Resul

Lsod for Type-2 Only. [ Non-gesl Feaum | Dewgn Lmiaton |
Tost Forts om Pa-3102 [ 3023 Specifcation Violstion |

Test Resourcas
1 A0
2| 3221108
31z 1eaaz1141

mp ciase admit
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Figure 3.48 Multi-Port Standard Pop-Up Spreadsheet Report

The standard MukPort spreadsheet repamtFigure 3.48 includes header sections that convey both the testing and the

port resources configurations. Because MBtit system testing of a PSE is not strictly guided by industry
specifications and bec awlisdetweertodt, sife aRdOeightnearépertingiactudeg n t r ade
two catagories for parameter limit checkifigN eldeal Feature / Design Lingsitt i ono and fA802. 3at Speci
Violationo. Re p or ttanaraxaf thenfedl inte thesfirstof thipselcategdries erdl parameters

highlighted inlight redfall into the second, more severe category. A test limits table is accestiiifetiae report.

See Sectio.2for further information concerning the MuPort Test Suite and associated reporting.

Note: Microsoft ExceR007 or latermust be separately installed and configured to low macro securitgiforeport
to function properly.
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3.35. Multi-Port Live PD Emulation with Proprietary4-Pai r PSEO0 s

The Live PD Emulation menu in PSA Interactive enables rpolti emulation of certain proprietaryPlai r PDO s .
Proprietaryd-P a i r P D écenforanane to anyHBE 802.3 standardsThe emergin@02.3bt standard will
eventually specifindustry standar D6 s t hat accept powedparup to 70 watts or 1

The general concept of MulRort Live PD Emulation is described in Secti@i3.1and6.1 In 4Pair Live PD
Emulation, PSA Test Port 2 of each test blade is configured to rouR pdirs into Test Port 1 so that each fst,

Alt-A and AltB, can experience detectiomgsatures, class signatures, and powered loads that can combine to produce
maximum power draw of 95 watts.

A proprietary 4Pair PSE is described by several factors. First, when creating aRduitResource Configuration
(see Sectio.3.2 by selectind?ort Resourceqsee Figure 3.50)one of thred*air Modesare selected as shown in
Figure 3.49. The thrg@oprietary4-Pair PSBPair Modesare:

4pr_UPoE: Cisco proprietary LLDRenabled 4pair system

4pr_25K: Any 4-Pair PSE requiring a 25Kohm detection signature orAAKIt-B, or
both AltA and Alt-B separately

4pr_12K: Any 4-Pair PSE requiring a 12Kohm detection signature orAAKIt-B, or

both Alt-A and Alt-B separately

Note: TheEV3model of PairPE 6 s descr i be d.9.lismotsupporiechyLifedPd Emutation

Once aPair Mode is selected, thBorts options 6ee Figure 3.43will be restricted tdPort26 s on each test bl a
each selected chsis. In Figure 3.49, Ports 5,2 6,2

Mul-Port Resource Canfiguiation 7,2 and 8,2 have beerlected for Live PD Emulation
e e e e e while the PSE igpr_25K described above.

-

ot |
j e T A 4-Pair Multi-Port Resource Configuration may
I | P include up to 8 chassisd with
j — == per chassis foratotaf®@64Pai r emul ated PDOs
T | e . PressindONE will complete the MultiPort
| o | s | — Resource @nfigurationand return to the Live PD

Emulation menu.

5 tttttt@%

Figure 3.49 Multi-Port Resource Configuration, 4-Pai r P S

In this meny(see Figure 3.90the user may select the pairs that will present detection signadlesA, ALT -B, or
both), thePD Classto be applied (usuall€lass 4§ and the emulated-RairPD Load Power(watts). PD Load Power
will always represent the power applied by each PSE port. The maximum value alloR&dLfoad Poweris 95
watts. This means the highesttput power the PS&anexperience is 95 watts given any of thPdir types supported.

For (Cisco)UPoE PSE testing, tHd DP |
ontrols will be active, however, eith&ctive Ghianing i vt Emistion stam o

C t| | " b t y h s tha t 152168221108 .

Always or Active Until Grant must be Dolection oot MR i snon

ALT B: 55.1V POWERED  Pport:

selected to achieve the required LLDP )
negotiation for 4pair power and power levels. | ...
Initial Power, that is prenegotiated (ALTA) co

power, can be specifiddom 0.5to 15.5 watts. 5

Live Emulation is started by pressing thert r
button and is terminated by pressing 8tep LTSS
button. While LivePD Emulation is active & HoCabeL
(started), th&Set Statusbutton is used to Lo

survey all of the test ports in the MuRirt
ResourceConfiguration to determine current | =
powering, and if applicable, LLDP negotiating

status (se€igure3.50. Each port that is :NMM
powered will report both current power load | = -
and output voltage. When PSE ports are | swovmemcn | | spcma | pasin | \

disconnected and fonnected to PSA test
ports, those PSA test ports will behave just asFigure 3.50 Multi-Port Live PD Emulation,4-Pai r PSE®& s
would the 4pair PD. At any time, theShow

Resourcesutton may be pressed to obsethe chassis and port resources currently involved in the Live PD
Emulation.
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3.4

. LLDP Trace Menu and Reporting

PSAsoftware offes a versatile Powered Devité DP emulation andProtocol Tracing application to enable fully
automated PoE LLDP analyses in acizorce with IEEE 802.3 Clause 33 and Clause 79 standards. This capability is
optionally available to any of the following PowerSync Analyzer configurations:

1. PSA3000
2. PSL-3000
3. PSA1200 populated with one or more P8SR02 test blades
4. PSA1200PL populatd with one or more PSBx02 test blades
LLDP may be enabled via a license code from Sifos Technologie F e
any of these configurations.N¢te: LLDP Tracing and Reporting SF ]
requires PSA3x02 / PSE3x02 firmware version 3.09 and latgr PORSODLIDP Traces Port 11 pun TRaCE |
Power Requests Trace Type
Under PSA Interact®, the LLDP Traces men&igure 3.5} is € Class0  Powerlp & Powerlip
accessed from th&/aveforms & Tracesmenu éee SectioB.1.19 © Class 1 | 20.3]watts :E:f;c;a
by pressing th&éLDP Traces button. LLDP Traces are time : E:“Sj . % Maintain
. 35% ower (e ower
ordereq and timstamped sequences of POE LLDP pask_ _ & Eheod . A diust,ﬂf'a'imain
transmitted both from and to the PSE port over a prescribed perio
time. The LLDP Traces menu offers 3 types of LLDP traces: Trace Configaation WAL/ LLDP
A . A Trace Length Feq'stRate  Report LLOP © W sec
1. Power-Up Sequence This trace will evaluate messaging  1Bses  Gsee 7 window| |TTL @ B0 see
between PSE and emulated PD during a paygenegotiation  Meec @ 10sec [ Excel 360 sec
for a requested level of power from the PD. This trace will @ #5sec O 15sec Show Addrs
always start with an upowered PSE port and will disconnect C Esec © Ases Set Defaults
so power is removed upon completion of the trace. PD  120sec © EOsec I Save Defalts
emulation will utilize the POClassandPower-Up Request
power value as defined by thser. Trece Stas Fort _ooke |
2. Adjust Power & Maintain : This trace will capture messaging _. :
between PSE and emulated PD over the course ofiaifded ]Ijlgu:e 3.51 LLDP Traces Menu Configured
change request. The trace requires that an LLDP poprer 10" €1ass 4 Power-Up to 20.3 Watts.
already have been performed and power maintained, as would be tfi@loaseg the third type of LLDP trace
below. PD Emulation will utilize the Power Adjust power value as defined by the user. Power will be maintained
at the completion of the trace.
3. Power-Up, Adjust, & Maintain : This trace will capture messaging betw&SE and emulated PD over the

LLDP Trace Configuration involves three types of

setu

seconds) over which the protocol trace will be
captured. Traces are initiated generally by receipt o

PoE

transmission of an emulated PD Power Request at

it

(in seconds) of emulated PD LLDP messages.
Figure 3.49, a powarp negotiation to 20.3 watts is
configured allowing 45 seconds for the negotiation to
complete and 10 seconds between successive PD
Request messages. LLDP traces may be displayed
two different ways:

1.

2.

March § 2019

course of a Pbnitiated change request following an initial powgr negotiation where the PD Class and both the
initial Power-Up Requestlevel and the subsequdnbwer Adjust power levels are furnished by the user. This
trace will leave the PSE port powered meaning that subsegDenitiated power adjusts can be performed using
Trace Type #2Adjust Power & Maintain .

p
p. Trace Length specifies the time duration (in i .

[y

LLDP packet from a PSE and the subsequent

i me z eReoqod.s tspeétiielst e periodicity

In

al.g
TRACE COMPLETE!

A reaktime trace window that posts protocol
exchanges as they occhidure 352).

A pre-formatted popup Excel spreadsheet report
(Figure 3.%) that captures all protocol and
extracts key timing and powgrant parameters asFigure 3.52 Real Time Trace Window
well as flagying, via color shading, any protocol

violations.

CLOSE
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Spreadsheet reports may be retained permanently by simply saving thp ppreadsheet to any desired location.

PSA-3000 LLDP Trace

[Time To Live]| SifOS‘
3

Technologie

version 4.1.00

December 03 2014 4:42 PM [PSE Port Trace Type |[Requested |Allocated Echo Time [Alloc Time  [Init Time
Sample Type2 PSE | 21 Poverlp 3 175 175 30
Requested  Allocated PortClass MDI Capability MDI Status Power Class Source
PWR+38.3 PSE PD 2 0.0) 13.0,  PSE YES oN LOW
0.0 FD PSE 2 223 13.0 FD NiA NIA 4 Low
5.4 PD PSE 2 223 13.0 PD NiA NIA 4 Law
1.1 FD PSE 2 223 13.0 FD A NIA 4 Low
16.7 FD PSE 2 223 13.0 FD NiA NIA 4 Low
17.5 PSE PD 2 223 223[  PSE YES an 3 Law
223 FD PSE 2 223 223 FD NiA NIA 4 Low
279 FD PSE 2 223 223 FD NIA NIA 4 Low
338 PO PSE H 223 223 FD WA NIA 4 Low
376 PSE PD 2 223 223 PSE YES on 3 LOW
39.2 PD PSE 2 223 223 PD NIA NIA 4|PSE Low
44.8 PO P3E 2 223 223 FD NiA N/A 4|PsE Low

Figure 3.53 Pop-Up Spreadsheet Report of 20.3W Class 4 Power-Up

The spreadsheet report delineates message direligibtuueversu@hitd shading) provides message contents,

message timing, and flags any problem arbgist(read such as a slow response time by the PSE to a new PD power

request. Itis a very efficient tool for assessing the integrity of protocol transactions from a PSE port.

An example of a PoweUp, Adjust, and Maintain trace forGass 3PD initially seekings.6 watts then seeking an

adjustment td.2.8 wattsis shown inFigure 3.8.

PSA-3000 LLDP Traces Port 1.1 RUN TRACE

Power Requests Trace Type
C Class0  PowerUp ~ PowerUp
€ Class 56 Walis LT

@ Class3  Power Adjust Power Up,

€ Clased [zg|wats | |© Adust Mariain

Tiace Confasas
PSA-3000 LLDP Trace

Trace Length Req's]

Dece 3 2014 5:16 PM

! 201 :16 PM
PSA Address: 192.168.221.84

Requested |Allocated

Port
SampeTpe2PEE 51 P Crang

Echo Time |Alloc Time

Init. Time

[Time To Live]

€155 €5 ;
Witts Waits
& 30sec 1
C d5sec €1 From Requesied  Allocated Port Class MDI Capability MDI Status Power Class Source
C 0sec 3 PSE PD P! E! 0
PD PSE FD A A
€ 120sec © ©f PSE PD 2 PSE ES ON
PD PSE 2 FD A A
Trace Status: | T PSE PD 2 PSE ES N
D E 2 PD A A E Li
D E 2 PD A A E Li
25| D E 2 PD A A E Li
1 D E 2 PD A A E Li

d Sifos’

Technologies

version 4.1.00

Figure 3.54 Class 3 Power-Up to 5.6W and Adjust to 12.8W

The LLDP Traces menu may also be utilized to observe and configure[&E

Test Port MAC Addiesses

LLDP the protocol compnents of T TL (time-to-live) and MAC Address. | g .. powe
The selected TL value will be included in all outgoing PD Request L1
packets during a trace.

.

T ov s

TheS h o w Aldutlon @ilsopen up a display windowFigure 3.5)
showing the MAC Addresses assigned to eadtpms. These addresses
can be manipulated in PowerShell PSA if needed. AdditionallyG¢he
Defaults button will automatically program a unique MAC addresses to
al | PSA ports wusing a c¢ o mrdigihvalder
derived from Sloind Port. liSave Defaultss checked, those default
LLDP MAC settings will be permanently retained in each test port.

MR

N

R

OWWDDDDOD NN DDN N
RENFRENBNFRFEFRNEFERNERER

MAC ADDRESS
O004AZ00001L
O004AZ00001Z
0004AZ000021
0004AZ000022
O004AZ00003 L
O004AZ000032
0004A2000041
QO04AZ000042
0004A2000051
O004AZ00005Z
0004A2000061
0004AZ000062
000442000071
O004AZ00007Z
0004A3000081
0004AZ000082
000443000091
0004AZ000092
O004AZ00010L
0004AZ2000102
000443000111
0004AZ000112
O004AZ00012L
0004AZ000122

ed

Figure 3.55
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Default PSA Test Port
MAC Addresses
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