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1. Introduction

1.1. PSL-3424M Introduction

The PowerSync Programmable Load-Multiplexer (PSL-3424M) is designed to enable automated testing and stressing
of IEEE 802.3at and 802.3bt Power-over-Ethernet (PoE) Power Sourcing Equipment (PSE) at a low cost-per-port price
point. The PSL-3424M is part of the PSA-3000 family of PowerSync® Analyzers and Programmable Loads produced
by Sifos Technologies. As such, the terms “PSA” and “PSA Software” may appear frequently throughout this manual
as reference to that family of products that all share the same host software environments.

The PSL-3424M is provided in three configurations to further optimize price-performance in a variety of settings:

1. 12 slots with multiplexing to connect up to 24 PSE ports
2. 8slots with multiplexing to connect up to 16 PSE ports
3. 4 slots with multiplexing to connect up to 8 PSE ports

Each slot provides isolated and autonomous resources to emulate a Single Signature powered device (PD) with
classifications ranging from Class 0 to Class 8 and with maximum static loading of 100W to 4-Pair (802.3bt) powering
PSE’s and 50W to 2-Pair powering PSE’s. Each slot also provides two independent ports supporting PSE connections
with a LAN multiplexer switch that connects either of those PSE ports to the PD emulation resources. Software
automation can then “rotate” those programmable PD emulation resources to groups of PSE ports.

A third THRU port is included with each slot so that LAN signaling will pass through the slot from the selected
(multiplexed) PSE port. This supports packet data-flow or traffic testing involving powered PSE ports operating under
programmable DC loads.

The PSL-3424M is managed using the PowerShell PSA interpretive scripting environment that is shared by all
members of the PSA-3000 family of instruments. With intuitive commands and higher level utilities, automation
software is readily produced and debugged without the need to build low level interfacing tools and libraries.

Key features of the PSL-3424M are summarized below:

e Connect up to 24 (2-Pair and/or 4-Pair) PSE ports

e  Simultaneously Load up to 12 PSE ports

e  Programmable Per-Port Loading to over 100W per Port

e  Scalable: Configure as 4x2 (8) Ports, 8x2 (16) Ports, or 12x2 (24) Ports
e  Emulate Class 0 — Class 8 PD’s including Live PD Emulation

e | AN Data THRU port for packet and/or PHY testing under PoE Load
e  ESD/EFT/Surge Hardened — Supports IEC 61000-4 Compliance Testing
e Automation Development Environment with PowerShell PSA

e  Pairset Voltage Metering and Power Detection

e  Load Current Configuration and Metering

e  Programmable Load Transients and Inrush Loading

e  Smart and Quiet Thermal Management

e  Embedded Power Supply

The PowerSync Programmable Load is controlled from a PC (Windows or Linux) over a TCP/IP network connection
(10/100BaseT). Multiple instruments of varying configuration belonging to the PSA-3000 family may be controlled
from a single host PC under a common software environment. Each PSL-3424M test port works in conjunction with
host software to provide various Powered Device (PD) load emulation functions along with basic PSE measurement
functions.

1.2. Reference Manual Organization
Section 2 of this manual references the comprehensive overview of POE Technology available from the Sifos website.

Section 3 will introduce PSL-3424M instrument capabilities and basic hardware resources. Additionally, Section 3will

provide an overview of the PSL-3424M’s software organization. An understanding of these resources will support
more intuitive usage of the PSL-3424M in test automation environments.
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Section 4 covers optional features available to the PSL-3424M including the PSA Interactive graphical user interface
(product option PSL-3424M-PSAI) and the PSE Quick-Test / Looped Data Path features (product option PSL-3424M-
QT). PSA Interactive is an extensive and intuitive tab menu system that is shared by all instruments in the Sifos
PowerSync Analyzer family. It supports most of the capabilities supported by PowerShell PSA scripting commands
and is extremely useful for users that are performing manual testing and troubleshooting of PSE ports.

Section 5 will describe the PowerShell PSA scripting and automation environment for the PowerSync Analyzer and
Programmable Load instruments. PowerShell PSA is a powerful, interpretive, and fast executing programming
environment. This section will introduce the various commands and command syntax that form the “API” (application
programming interface) for the PSL-3424M. Users who wish to fully automate certain test sequences or to optimize
test throughput can readily use PowerShell PSA to build test scripts and associated applications. PowerShell PSA is
built upon the widespread and highly extendible Tcl/Tk scripting language commonly used by other Ethernet test
platforms.

1.3. Related Sifos Products

1.3.1. PSA-3000 PowerSync Analyzer

The PSA-3000 is the industry standard for comprehensive PoE conformance testing of any 802.3at or 802.3bt PSE. It
offers a variety of feature license options including LLDP Emulation and Analysis, the 2-Pair PSE Conformance Test
Suite for fully automated 802.3at PSE specification conformance testing, the 4-Pair PSE Conformance Test Suite for
fully automated 802.3bt PSE specification conformance testing, and the Multi-Port Suite for 802.3at PSE system power
management testing and analysis. The PSA-3000 may be flexibly configured from 2 to 24 test ports, each capable of
sequencing 2-Pair and 4-Pair PSE conformance tests. The PSA-3402 is a compact, 2-Port fixed configuration of the
PSA-3000 offering the conformance test suite and LLDP licensing features.

1.3.2. PVA-3000 PhyView Analyzer

The PhyView Analyzer (PVA) is designed to perform direct physical layer testing and analysis of 10/100/1000BaseT
LAN ports. The PhyView Analyzer is packaged as two-port test blades that may be installed within a PSA-3000
chassis side-by-side with PSA-3x02 or PSL-3x02 test blades. PVA test ports can be controlled using the same script
automation software, PowerShell PSA, as are PSA-3x02 and PSL-3102 test ports. However, the graphical user
interface for the PVA, PVA Interactive, is a distinct and separate software package from the PSA Interactive graphical
user interface that is used for the PSA-3000 family of products.

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

The PVA-3000 can combine with the PSL-3424 to automatically characterize DC Unbalance Tolerance of PSE ports.
This powerful and unique capability is described in the Sifos application note DC Unbalance Tolerance in PSE's.

2. |EEE 802.3 PoE Technology Overview

Sifos offers a comprehensive overview on PoE Technology available from the Sifos Technologies website. The
following URL will access that document.  This is highly recommended reading to any individuals that may be
relatively new to PoE testing.

https://sifos.com/wp-content/uploads/IEEE-802.3-PoE-Technology-Overview-Sifos-Technologies.pdf
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3. The PowerSync Programmable Load-Multiplexer

3.1. System Hardware Overview

Figure 3.1 shows a block diagram of a single PSL-3424M test slot. Each test slot and PSE port in the PSL-3424M is
electrically isolated from every other test port.

| surge "I
| Protection _ | _f__ __|__ =)
Front End
V(B) | |V(A)
\rrportn SW
Detection & Class [ | Active Load | Metering
Detection Signatures Static DC Load DC Voltage & Current
12 KQ or 24 K, 0.1 uF i-gaif! g— ?;gt;nAA Average, Max. & Min. Peak
g ) — 1200 m. Aperture: 100 msec, 1 sec
L 2mA lut F
Class Signatures |n"rlus{-|e;soo_u|vig: Static, I(A+B) Trigger: Inmediate or Event
0,1,2,3,4,5,6,7,0r8 Duration: 100msec
ON @ 39V, OFF @ 10V Power Status
: 5 ALT-A: ON or OFF
Mark Signature Transient Loads B 5. ON o OFF
~1.2mA 0 — Max Static, .

PSE Type (AT, BT)

Duration: 5.5, 45, or 100 :
uration or WETEE Assigned Class

Trigger: Inmediate or Event

Figure 3.1 PSL-3424M Test Slot Resources

Each test slot within the PSL-3424M provides two PSE port connections that are multiplexed into the PD emulation
and programmable load resources. This general architecture promotes testing PSE ports as groups or subsets of a PSE
or alternatively testing more than a single PSE. Versatile automation strategies can then set up PSE port groups to
operate at maximum loads during testing. When a PSE port is in a “connected” state, the LAN data signaling is
wrapped around to an isolated THRU port to support packet flow testing under PoE load.

Test slots can emulate Single Signature PD’s with programmable class signatures ranging from 0 to 8. There is no
support for emulating Dual Signature PD’s in the PSL-3424M. The Alt-A and Alt-B pairsets are bridged together
much like is done is the vast majority of 802.3 compliant PD’s in the market.

The paragraphs that follow will cover each of the test slot subsystems in greater detail.

3.1.1. Test Slot Front End

The LAN Select multiplexer is implemented with low loss and highly isolated electromagnetic relays. The selected
PSE port is then routed to POE LAN magnetics that extract the PoE and forward the LAN signals The resulting PoE
signals comprising the Alt-A and Alt-B pairsets are then surge protected to prevent high impulse voltages from entering
test slot resources. Important! This feature allows the PSL-3424M to be utilized in electrical compliance test setups
involving ESD and similar testing.
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Before the Alt-A and Alt-B pairsets are bridged together, pairset-specific voltages are extracted for DC voltage
metering by pairset. DC bridges then depolarize the respective pairsets and combine them for purposes of detection,
classification, and loading.

Following the DC bridges, a “port” switch allows for the connection or disconnection of emulated PD signatures and
PD load currents. When disconnected (or isolated), the connected PSE port experiences an open circuit.

3.1.2. Detection/Classification Subsystem

The Detection & Classification Subsystem implements the PD detection and classification signatures that are utilized by
a PSE in determining whether to provide power and if powering what the PD power demand will be. Both detection
and classification signatures are only visible to the connected PSE when the front end port switch is connected.

Two PD detection signature selections are available:

1. Valid Single Signature PD (24KQ)
2. Invalid Single Signature PD (12KQ)

Generally, an 802.3 complaint PSE port is required to provide PoE power if the detection signature is present is valid
(24KQ). A compliant PSE port should always reject (i.e. not classify or power) the invalid 12KQ signature.

While detection signatures are assessed by a PSE in the band of 2.8V to 10V, classification signatures are assessed in
the voltage band from 14.5V to 20.5V. During classification, the detection signature is removed and the test port draws
class event and mark event currents appropriate to the selected PD classification.

Classification is assessed by the PSE following detection only if detection is valid (24K). Nine classification
signatures are selectable. The following table indicates, for each class signature, the communicated maximum PD
power load, the signature load current on class events 1 and 2, and the signature load current on class events 3, 4, and 5.

Classification Maximum PD Load  Class Signature (EV1,2) Class Signature (EV3 - 5)

0 13W 25 mA 25 mA
1 3.9W 10.5 mA 10.5 mA
2 6.5W 18.5mA 18.5mA
3 13W 28 mA 28 mA
4 255 W 40 mA 40 mA
5 40W 40 mA 25 mA
6 51 W 40 mA 10.5 mA
7 62 W 40 mA 18.5mA
8 713 W 40 mA 28 mA

When emulating multi-event classifications, the mark event load used to discharge class event pulses is approximately
1.2 mA, depending on the PSE mark voltage level.

3.1.3. Active Load Subsystem

The Active Load subsystem includes a programmable current load that draws current from whichever pairset(s) are
powered much like a single signature PD. This current load is activated when a pairset voltage exceeds 39 VDC from
the PSE under test and it shuts off when the pairset voltage drops below 10VDC (see Figure 3.2).

The active load can be configured to draw between OmA and 1950mA though
when a test slot is configured for a 2-Pair powering PSE (see Section 5.8), the Load Off (0 mA)
maximum load current is software-restricted to 975mA. Loads are configured
with resolution of 2mA per pairset. Important! When the active load is
configured to OmA, it may actually draw up to 1 mA. This should be
considered if designing DC MPS margining tests. Inrush (0-1950 mA)

Vport 39V Rising

The active load can be configured to present an initial inrush current that is
different from the steady state current. The inrush current will persist for
100msec following PSE power-up (> 39V Rising). The inrush current can be .
configured over the same range as the active load stead-state current, that is up Static Load (0-1950 mA)
to 1950mA when testing 4-Pai ing PSE’s and up to 975mA when testi .

g air powering s and up to when testing Vport 10V Falling

2-Pair powering PSE’s.
. . . . Figure 3.2 PSL-3424 Active Load State
When powering to high steady state loads, i.e. larger than 400mA, it is Behavior

generally good practice to configure the inrush load below the steady-state load

100msec
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to prevent PSE’s from entering a current limiting state at power-up. Conversely, PSE response to inrush overloads can
be assessed by setting high inrush levels.

The active load is also capable of generating short-duration current bursts that can be used to assess PSE response to
overload conditions. Short duration, 5.5msec overloads bursts may be configured to assess PSE tolerance of Ilim_min
levels of current. Mid duration (45msec) and Long duration (100msec) overload bursts may be used to assess PSE
response to Icut/Tcut overload conditions. Transient currents are configured over the same range as steady-state
currents, that is 0 to 975mA when testing 2-Pair powering PSE’s and 0 to 1950mA when testing 4-Pair powering PSE’s.

A transient load can be initiated either immediately (i.e. software command), or it can be “armed” so that it is initiated
by a system hardware trigger called an Event Trigger. Event triggers (see Figure 3.3) originate from the PSL-3424
instrument controller and are broadcast to all of the test ports. The event trigger may be used to synchronize load
transients originating from two or more test ports and also to
synchronize meter measurements with the start of a load Software
transient (see Section 3.1). amy DC Meter (port X)
Event H/W (Voltage or Current)

Trigger

3.1.4. Meters Subsystem

Each test port offers metering of DC voltage, current, and
power. DC Voltage metering is performed on a per-pairset Software Load Transient
basis meaning the Alt-A and Alt-B pairsets are presented (port X)
independently. This then allows the more basic power status PSL-3424
function (see Section 5.10) to report power status by pairset.

Controller

When configured for 4-Pair PSE testing, voltage metering by DC Meter (port Y)
pairset is not exactly simultaneous in the PSL-3424M. Software (Voltage or Current)
Measurements instead are performed staggered with one
pairset immediately following the other pairset. Then both .
results are reported together. Load Transient
Software (portY)

DC current metering is performed within the Active Load
Subsystem and therefore always reports total current flowing  Figure 3.3 PSL-3424 Triggering
on any powered pairsets.

Current metering is primarily valuable in dealing with cases where the programmed load current in the active load
might not agree with the actual current provided by the PSE. One reason for this would be a PSE that removes power
meaning the active load shuts off and load current would measure OmA. Another reason would be a PSE that enters a
current limiting condition in response to an overload.

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

1. Average
2. Maximum Peak
3. Minimum Peak

DC power metering simply involves producing the product of voltage and current measurements. In producing power
measurements, voltage and current are interleaved in time, that is, they are not simultaneous.

The time window, or aperture, over which all DC metering is performed is programmable to either 100 msec or 1
second. Voltage measurements resolve to 0.03 VDC, current measurements resolve to 0.1 mA, and power
measurements to 0.1 Watt.

As with active load transients (see Section 3.1.3), voltage and current measurements may be triggered immediately by
software commands or may be triggered using the Event Trigger hardware system trigger (see Figure 3.3). The event
trigger option allows multiple measurements across different test ports to be synchronized and it also allows meter
measurements to be synchronized with load transients. This is a powerful capability for analyzing certain PSE
responses to sudden load changes and overload conditions.

One other metering resource is the Power Status indicator. This measurement reports the powering state of the
connected PSE port as ON or OFF. If configured for 2-Pair PSE testing, power state will be ON if either pairset is
powered. If configure for 4-Pair PSE testing, power state for each pairset will be reported independently.

Following a PSE power-up, the measurement also reports the PSE type as either ‘AT’ or ‘BT’ and the assigned class
provided by the PSE to the emulated PD. This is critically important information in determining how a PSE should be
tested while powered.
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3.2. System Software Overview

The PSL-3424M requires externally hosted PSA software in order to operate. PSA software is primarily designed for
the Microsoft Windows operating environment. A version is also available for Linux based hosts.

The PSL'-3424I\./I is primarily intended for test PSA 5 Software for PSL-3424M
automation environments and as such, does not PSE Quick Test
X . . . . . uick Tes Test Report
include an interactive graphical user interface. PSA Interactive optional ligense P

Graphical User Interface
PowerShell PSA is a script development and optional license Live PD
automation environment that includes a robust Emulation
set of commands added into Tcl/Tk that create . .
the Application Programming Interface (API PowerShell PSA " otepad++
for thSFI)DowerSync gnalyzer%amily of AF TK/Tel Based Application Utilities PowerShell PSA
. Development Environment Editor
instruments. —

Primitives & Meters ]

PSA Interactive: A graphical user interface
designed to promote interactive use of the
PSL-3424 instrument.

10/100BaseT

3.2.1. PowerShell PSA Scripting
Environment

PowerShell PSA provides command level

access to the PowerSync Programmable Load-

Multiplexer. It consists of the full Tcl/Tk Figure 3.4 PSA Host Software Architecture

programming shells (Tcl and Wish) combined

with numerous extensions specific to the PSL-3424M.

Tcl/Tk offers two shell programs for interactive command / query execution and scripting development. The “classic”
Tcl shell is an interpretive development environment for Tcl command and script execution. In Windows, the Tcl shell
is typically the Windows command shell with the full range of Tcl libraries (command set) packaged in. Many
operating system (e.g. “MS DOS”, Linux “Bash”) commands also execute in this shell.

The Wish shell enables Tk extensions useful for graphical user interfaces. As a shell program, Wish is more
“Windows-like” in its support of a mouse controlled cursor as well as its cut-and-paste editing capabilities. It is
“knowledgeable” of Tcl/Tk and PowerShell command syntax and uses colored fonts to distinguish them.

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 Software is installed, configuration files will be
placed so that opening either PowerShell program will automatically integrate all of PowerShell’s resources.

PowerShell provides access to specialized utilities for Multi-Port Live PD Emulation and the optional Multi-Port PSE
Quick Test functional test utility for rapid test of between 4 and 8 PSE ports at a time. PowerShell PSA is the topic of
Section 5 of this manual.

Some test engineers will want to integrate PowerShell API into pre-existing script environments to support test
automation involving several instruments including DUT control interaction. Sections 9.3 - 9.4 of this manual
addresses PowerShell features designed to enable this possibility.

3.2.2. PSA Interactive

Note: PSA Interactive is an optional feature for the PSL-3424M. It is enabled with a license key unique to each
instrument that may be purchased at any time as Sifos part number PSL-3424M-PSAI.

PSA Interactive is a Tcl/Tk based graphical user interface (GUI) constructed on top of the PowerShell PSA API. It
offers robust control of most PowerSync Programmable Load-Multiplexer functions. It is intended for users who
intermittently or regularly use the instrument for PD emulation, PSE measurements, PSE functional testing, and Multi-
Port Live PD Emulation. PSA Interactive is the topic of Section 4 of this manual.

3.2.3. Notepad++ PowerShell PSA Editor

Notepad++ is a freely available editor for software development. Once installed on a host PC, it can be configured to
be knowledgeable of all PowerShell PSA and Tcl/Tk commands with color coding of each. It is also aware of many
global variables specific to PowerShell PSA, providing color coding for those and also for all embedded comments. It
is fully capable of providing interactive editing assistance including brace and bracket matching and structured
indentation. PSA Software includes the .xml file to import PowerShell PSA into Notepad++.

June 9, 2025 Sifos Technologies Page 11



PSL-3424M Reference Manual

3.2.4. PSA Software Configuration Files

PSA software utilizes two local configuration files that can be adapted for a number of characteristics that are “local” to
a user’s setup and testing requirements. These files are located as follows:

Operating System | Config Directory Location

Windows Vista, 7, 8, 10, or 11 \Users\Public\Sifos\PSA3000\Config\
Windows XP \Program Files\Sifos\PSA3000\Config\
Linux & Unix $HOME/Sifos/PSA3000/Config/

The PSA Environment local configuration file is a single file titled psa_env.txt. This file is found in the subdirectory
\enw\ (or /env/ for Linux) beneath the above Config directory location and it specifies the following parameters:

Parameter Type Parameter Values

Default PSA_Address: <current PSA IP address>

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

Default_Test Results_Path: {<Tcl string of default path location for all test result files>}
Excel Path_Location: {<Tcl string of path to MS Excel>} | “N/A”
Emulation_Mode: ON or OFF

1/0_Routing: psa

Default_PSA_Address: The default PSA chassis to be managed by the PowerShell PSA the application is opened. It
will be the most recently connected instrument. This instrument will be automatically “inventoried” upon application
when the connection is performed. The address will be updated in this file whenever the psa command is executed in
PowerShell assuming that the new address is valid and present.

PSA_Addresses: A (Tcl) list of “known” PSA Chassis addresses on the network. A Tel list is enclosed in braces and
uses spaces to separate different elements (e.g. IP addresses). This list will evolve as new chassis get connected using
the psa command..

Default_Test_Results_Path: Default directory path to a location for storing any test data or associated files.

Excel_Path_Location: Path where Microsoft Excel application is stored. This is formed during installation. (Note:
The PSL-3424M does not make any use of Excel based test reports.)

Emulation_Mode: A control that allows software operation in the absence of a PowerSync Analyzer instrument. It is
also referred to as “Demo Mode”. This control should be normally set to “OFF”.

1/0_Routing: A control that should be normally set to “psa”.

A second type of configuration file is the PSE Attributes File for specific PSEs. These files generally (though not
necessarily) reside in the Config directory location described above. They must have .txt 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 and software configurations when applied using
the psa_pse command in PowerShell PSA.

Important! Most of these parameters are not relevant when working with PSL-3424M instruments. The
Default_ ALT_Setting will configure PSL-3424M slots to the appropriate 2-Pair Alt-A, 2-Pair Alt-B, or 4-Pair mode.

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 PairPSE) | Aor B Required
Default_ALT_Setting: (4 Pair PSE) | 4Pr
Default_POL_Setting:  (2-Pair PSE) | MDI or MDI-X Required
Default POL_Setting:  (4-Pair PSE) | MDI+MDI or MDI-X+MDI or MDI+MDI-X or MDI-X+MDI-X
PSE_4Pair_Type: NONE or NONE_ac or Type-3 or Type-4 or Type-3ac or Required
Type-4ac
PSE_Min_4Pair_Class: NONE orlor2or3or4or5 Required
PSE_High_Pwr_Grant: NONE or PHY or LLDP or PHY+LLDP Required
PSE_Test Results_Path: {<TCL string of path location for results files>} Optional
PSE_Conf _Test_Report: PSA-3000 only Optional
PSE_MP_Test_Report: PSA/PSL-3000 only Optional
PSE_Conf_Test_Report:_4p PSA-3000 only Optional
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Parameter Type | Parameter Values | Status
PSE_MP_Test_Report_Np: {<Non-standard 3424 PM Analyzer Report template file>} | Optional

Default_PSE_Class: Specifies whether the PSE is designed to comply to 802.3at (AT) or 802.3bt (BT) standards.
802.3at PSE’s power 2 pairs while 802.3bt PSE’s can power 2 pairs or 4 pairs. This attribute must be manually
declared for each PSE. This attribute is not used by any software associated with the PSL-3424M but may be of interest
to user-develop test software.

Default_PSE_MPS_Type: Specifies whether PSE utilizes AC or DC MPS method to remove power from a
disconnected PD. 802.3bt PSE’s are required to use DC MPS and many 802.3at PSE’s use DC MPS. This attribute is
not used by any software associated with the PSL-3424M but may be of interest to user-develop test software.

Default_ALT_Setting: Specifies how to initialize all test blades and software for powered pair selection. A and B
settings will configure software and instrument firmware to work with 2-pair powering PSE’s that are either Alt-A or
Alt-B. 4Pr setting will configure software and instrument firmware to work with 4-pair powering PSE’s.

Default_POL_Setting: This setting is not relevant to PSL-3424M test ports that are polarity agnostic.

PSE_4Pair_Type: Specifies the type of 802.3bt PSE or specifies NONE for 802.3at and for 2-Pair 802.3bt PSE’s. All
4-Pair 802.3bt PSE’s are specified as Type-3 or Type-4. This attribute is not used by any software associated with the
PSL-3424M but may be of interest to user-develop test software.

PSE_Min_4Pair_Class: This parameter specifies the lowest PD classification whereby a 4-pair capable (802.3bt Type-
3 or Type-4) PSE will power using all four pairs. PSE’s that power only with 2 pairs will have the value NONE. A
PSE that always powers 4-pairs to all PD’s will have the value 1 meaning the PSE powers Class 1 and above with 4-
pairs. A PSE that powers 4-pairs to PD Class 5 and above will have the value 5. This attribute is not used by any
software associated with the PSL-3424M but may be of interest to user-develop test software.

PSE_High_Pwr_Grant: Specifies the method used by a PSE to grant the maximum power the PSE is capable of to a
PD that requests that amount of Power. A Type-1 (15.4W) PSE cannot grant high power and therefore has the setting
NONE. A Type-2 PSE can grant 25.5W from either 2-event classification (PHY setting) or using PoE LLDP (LLDP
setting). A Type-3 or Type-4 PSE can grant the maximum available power through classification events (PHY setting)
or through LLDP (LLDP setting). This attribute is not used by any software associated with the PSL-3424M This
attribute is not used by any software associated with the PSL-3424M but may be of interest to user-develop test
software.

PSE_Test_Results_Path: The only test report produced by the PSL-3424M is the Quick Test report. This report,
when saved, is routed to this directory path.

PSE_MP_Test_Report_Np: This setting is not relevant to PSL-3424M.

3.2.5. Directory and File Organization — Microsoft Windows

When PowerSync Analyzer software is installed to a Microsoft Windows® PC, files will be populated to particular
directories as described in the following table.

Directory Path Directory \ Files

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

Note: On 64 Bit Windows, PSA Initialization Script

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

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

\PSA Interactive\ | (Interactive GUI software not available to PSL-3424M)

Note: International versions of
Windows may choose a different
name for “Program Files”

\PVA Interactive\ | (Used by PVA-3000 instruments only)

Windows Vista, 7, 8, 10 or 11 \Config\ PSA (local) Configuration Files including \Config\env
C:\Users\Public\Sifos\PSA3000 environment file sub-directory.
\Results\ (PSL-3424M software does not produce any standard test
Windows XP reports)
C: \Program Files\Sifos\PSA3000 \Emul\ Files only used when PSA software is placed in “Demo Mode”
(also called Emulation Mode).
\Contrib\ Tcl scripts stored in this directory will automatically source

into PowerShell. This directory includes various sample
scripts at installation.
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Version information concerning individual PSA software libraries is available from the psa_version command in
PowerShell PSA.

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

Category File Locations

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

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

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

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

Directory Path Directory Files

/usr/local/Sifos/PSA3000 PowerShell PSA Application Programs & Script Libraries (as
compiled script containers)

PowerShell Wish and PowerShell Tcl resource files (copies)

/PSA (Interactive GUI software not available to PSL-3424M)
Interactive/

$HOME/Sifos/PSA3000 PowerShell Wish and PowerShell Tcl resource files (used by
shell scripts to initialize PSA software)

/Config/ PSE (local) Configuration Files including /Config/env
environment file sub-directory.

/Results/ (PSL-3424M software does not produce any standard test
reports)

/documentation/ | Various PSA reference documents

/Emul/ Files only used when PSA software is placed in “Demo
Mode” (also called Emulation Mode).

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

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

Version information concerning individual PSA software libraries is available from the psa_version command in
PowerShell PSA.

3.2.7. Tcl/Tk Requirements & Resources

PowerSync Analyzer software was developed utilizing Tcl/Tk version 8.6. PSA software is distributed with an installer
for Tcl/Tk 8.6.9 on Microsoft Windows platforms and will place a dedicated Tcl/Tk installation under Sifos program
directories that should not interfere with other prior Tcl/Tk installations..

For Linux installations, users are responsible for installing Tcl/Tk, preferably version 8.6.9 or newer. While there are
no requirements as to where the user installs Tcl/Tk, it is recommended that the install be done in the /usr/local/ on
Linux systems. Users should be aware that older or specially modified versions of Tcl present from installations of
various LAN analyzer software tools and applications could interfere with PSA software behavior. ldeally, older
versions of Tcl should be removed if possible.

PowerShell PSA software includes four “resource” files: tclshrc.tcl, tclshrc_psapi.tcl, wishre.tcl and
wishrc_psapi.tcl. These files are utilized by PowerShell during initialization and should remain in the directories
where they are initially installed. Sections 9.3 and 0 of this manual provide further information regarding PowerShell
API integration into native Tcl shells and the use of these files to enable remote access to PowerShell.

There are a number of valuable resources to help programmers and test engineers get acquainted with Tcl. First, the
help software that comes with Tcl/Tk is very robust and easy to work with. Also, there are several books available
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including “Practical Programming in Tcl and Tk” by Brent B. Welch. On the Web, there are numerous “notes” sites
with correspondence on Tcl and Tk programming owing to Tcl’s popularity in academic and commercial enterprises.

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

Certain aspects of the PSL-3424M and its host-based software (PowerShell PSA) rely on a low latency network
connection and uninterrupted run-time execution in a host computer. Network connection latency should never
exceed 100 msec with a goal of 0 to 50 msec desirable. The same applies to host process preemption delays.

Statistical assessment of network connection latency and run-time execution integrity is readily available using the
psa_latency_test utility. (See section 5.7 for further information on the psa_latency_test utility.) Typical causes of
excessive connection latency include congested network paths between host and instrument, network paths with
wireless links, use of VLAN connections, and host software (or malware) that seeks exclusive use of computer
resources. Host computers running PSA software should never be configured to run multiple “virtual” PC’s nor should
they concurrently run resource consuming file and web server processes alongside of PSA automated test software.

The PSA uses a Telnet protocol so any host firewall or router path between the host computer and the PSA must enable
Telnet protocol (standard TCP port #23). Since the PSA uses a low level binary communication within the Telnet
protocol, users should never attempt to configure or control the PSA with a Telnet session. The only command line
interface to the PSA-3000 instrument is PowerShell PSA.

3.4. Technical Specifications

3.4.1. LAN Interface Specifications

Specification

Multiplexer Setting THRU Port Parameter
Connections RJ45

10/100/1000/2.5G/5G/10G
Base-T

Data Rates and Signaling

DC Isolated Connection to

Connected to Odd test port
or
Connected to Even test port

Odd Numbered test port

Latency

None - Passively Coupled

or

Impedance

100Q, Balanced

DC Isolated Connection to

Insertion Loss

<1.0dB (0.1 to 100MHz)

Even Numbered test port

<4.5dB (0.1 to 500MHz),

Pair to Pair Isolation

> 33dB (0.1 to 100MHz)
> 15dB (0.1 to 500MHz)

Equivalent Length Cat6A Cable / Test Port

~ 7 Meters (typical) *

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

3.4.2.

PoE Port Connections

Test Ports

Operating Mode

Configuration

Specification

2-Pair PSE Loading Any Port 1-24 ALT-A Polarity MDI or MDI-X
ALT-B Polarity MDI or MDI-X
4-Pair PSE Loading Any Port 1-24 Single Signature ALT-A, MDI or MDI-X and

ALT-B, MDI or MDI-X

Shield

Voltage'

All Any Conductor referenced to Any Maximum Continuous Input +60 VDC
Other Conductor Voltage'
Any Conductor referenced to RJ-45 Maximum Continuous Input 160 VDC

1 PSL-3424M PSE test ports are designed to tolerate +1KV surge and EFT impulses.

3.4.3.

Detection Specifications

Description Conditions Parameter Specification
2-Pair and 4-Pair Dual Valid Signatures 24KQ
Signature Invalid Signatures 12KQ
Vport =2.5VDC - 10VDC Valid Signature Accuracy 12.0KQ 2400
Detection Resistance AV | Al at 4.5 Volt Spacing (12KQ)
below 9.25V Valid Signature Accuracy 24.0KQ) #4800
(24KQ)
Port “Connected” Cut-Out Voltage 13V + 4%
) ) Pairset Capacitance 0.1uF
Detection Capacitance Vport = 2.5VDC - 57VDC
Accuracy +20%
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3.4.4. Classification Specifications
Description Conditions | Parameter Specification
Classification Signatures PSE Voltage Vport = 13 -225 | 2-Pair Classes 0.1,2,3,0r 4
VDC 4-Pair (Single Signature) Classes | 1,2,3,4,5,6,7,0r 8
Class 0 current 25+04mA
Class 1 current 10.5 £ 0.4mA
PSE Voltage Vport = 13-225 | Class 2 current 18.5+04mA
Class Events VDC e Class 3 current 285+ 0.7mA
Class 4 current 40+ 0.8mA
Class Stability Timing <1 msec
PSE Voltage Vport =4 - Resistance per Pairset 9.0KQ £ 3.0KQ
Mark Event Load 12vDC
Following Class Events
Reset Threshold 39+£09VDC
Class Reset — - -
Minimum Time Duration <1 msec

3.4.5. Current Load Specifications

Description Conditions Parameter Specification
) ) Range 0to 975 mA
2-Pair PSE Loading Resolution 2.00 mA
Range 0to 1950 mA
4-Pair PSE Loadi
air PSE Loading Resolution 2.00 mA
Slew Rates (100mA Step) >2.5mA [ pusec
Static Load Current Activation Voltage 39.2£0.2V, Rising Vport
De-Activation Voltage 9.8 +0.1V, Falling Vport
2-Pair or 4-Pair PSE .
Loading Maximum OmA Load Current 1mA
Default Inrush Current at Power-Up 40 mA per Pairset (80mA 4-Pair)
Inrush Duration at Power-Up 100msec + 1msec
Inrush Current Range 0 to 975 mA per Pairset
) ) Range 0t0 975 mA
2-Pair PSE Loading Resolution 1.00 mA
Range 0to 1950 mA
4-Pair PSE Loading Resolution 2.00 mA
Transient Load Current
Trigger Mode Immediate or Event Trigger'
»-Pair or 4-Pair PSE Duration = “Short’ 5.5 msec
-Pair or 4-Pair i
Loading Duration = “Mid 45 msec
Duration = “Long” 100 msec
Duration = “Hold” Indefinite

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

3.4.6. DC Metering Specifications

Description Modes Parameter Specification
Voltage Range 0-58V
Measurement Apertures 100 msec, 1 sec
Sample Rate (100 msec aperture) 390 usec
Average,
Sample Rate (1 sec aperture) 3.9 msec
Max. Peak, or -
Voltage Meter ) Resolution 30mV
Min. Peak > . " -
cach Pairset Accuracy: = 5VDC + (0.6% reading +0.25 V)
Accuracy: < 5VDC +2.0% reading -0.25V, + 0.5V
Trigger Modes Immediate or Event Trigger?
2-Pair or Pairset Current Range 0-975mA
Average, Max. Peak, or Resolution 0.5mA
Current Meter Min. Peak
4-Pair Average, Max. Peak, | Current Range 0-1950 mA
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Description Parameter Specification
or Resolution 0.5mA
Min. Peak
Measurement Apertures 100 msec, 1 sec
Sample Rate (100 msec aperture) 390 psec
Average, Max. Peak, or Sample Rate (1 sec aperture) 3.9 msec

Min. Peak
2-Pair or 4-Pair

Accuracy - 4 to 20 mA

+ (10% reading — 0.8mA)

Accuracy — 21 to 200 mA

+ (3.1% reading — 1.1mA)

Accuracy — 201 to 1950 mA

+ (0.5% reading — 1.1mA)

Trigger Modes Immediate or Event Trigger?
R 0-57W
2-Pair Average ange :
Resolution 01W
Power Meter
4-Pair Average Range 0-T13W
i Resolution 01W
Measurement Apertures 100 msec, 1 sec
Sample Rate (100 msec aperture) 390 psec
Power Meter 2-Pair or 4-Pair Average Sample Rate (1 sec aperture) 3.9 msec
Accuracy + (2% reading + 0.1W)
Trigger Mode Immediate

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

3.4.7. Front Panel PSA-3202 LED Indicators

LED Label Parameter

PSE Ports: Upper LED PSE Power Status

Description
GREEN: Port Powered

OFF: Port Not Powered
: Port Connected by Multiplexer
OFF: Port Not Connected by Multiplexer
GREEN: PoE Resources Configured for 4-Pair PSE
OFF: PoE Resources Configured for 2-Pair PSE
GREEN (blinking): Active Communications with Test Port
OFF: No Communications with Test Port

PSE Ports: Lower LED PSE Power Status

THUR Ports: Upper LED Powered Pair Configuration

THUR Ports: Lower LED

Port Activity

3.4.8. Programming and Control
Ethernet 10/100BaseT

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

PC running Microsoft Windows XP, Vista, 7, 8, 10, 11, or Linux PC (Fedora, SUSE, Debian)
Sifos PowerShell PSA or PSA Interactive PL

<50 msec

Interface

Host Requirements
Control Environment
Recommended Network Latency:

3.4.9. Physical and Environmental

Description \ Specification

Dimensions 19"W x 5.25"H x 12°L (3U Rack Mount)
Weight (with all 12 slots populated) 19.6 Ibs.
Power 100VAC-240VAC, 50-60 Hz, 1.35A Max.

Ambient Operating Temperature 0°C t0 40°C (< 100W per test port)
~100 CFM (8-Port config.), ~200- CFM (16-Port config.), ~300 CFM (24-Port config.)

-20°C to 85°C

Max Fan Air Flow

Storage Temperature

Operating Humidity 5% to 95% RH, Non-Condensing.
3.4.10. Certifications
Description North America Europe & International |
CSA Listed (CSA22.2 No. | EN61010-2 (Test & Measurement Equipment)
Safety 61010)
FCC Part 15, Class A EN55011 (Class A Radiated Emissions)
Emissions ICES-001 EN61326-1 (EMC)
VCCI, ASINZS 3548
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Low Voltage Directive (2014/35/EU)
EN61326-1.2020 (Lab Equipment)
RoHS 2 Directive (2011/65/EU)

CE Marking Directive (93/68/EEC)

European Commission
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4. PSA Interactive Graphical User Interface

Note: PSA Interactive is an optional feature for the PSL-3424M. It is enabled with a license key unique to each
instrument that may be purchased at any time as Sifos part number PSL-3424M-PSAL.

PowerSync Interactive is the graphical user interface for PowerSync
Analyzers and Programmable Loads. It is a Tcl/Tk application that is built
from a number of Tcl/Tk scripts. It utilizes the PowerShell PSA API for all
instrument interactions as well as a number of other library functions that are
useful to PowerShell PSA scripts.

PSA,
Inte

When PSA Interactive is opened, [
- the user will be prompted to PSA Chassis Selection
vs $%'—‘l,osgies select a PSA family instrument ——
to which PSA Interactive will S

initially connect (see Figure
4.1). The default selection will be the most recently connected PSA
instrument.

This brief dialog assures that various users on a common network sharing
multiple PowerSync Analyzers can connect to an instrument without
interference to other instruments that might be in use by other host
computers. It also assures that any selected instrument to be utilized is
powered up and connected to the local network. The PSA Chassis
Selection dialog (see Figure 4.1) 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 recently connected to the network.

[ Demo Mode

Connect

Figure 4.1 PSA Connection Dialog

Note: If the Chassis Selection dialog fails to find a connected and available PSA instrument, it will ultimately open
PSA Interactive in Demo Mode. Important! Demo Mode operations are only partially supported by PSA software.

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

¥ PowerSync Interactive 5.0 Port Selection

e  The Tab Menu Window (see Figure 4.6) P

e The Slot-Port Selection Panel (see Figure 4.2 —4.4) Botl 1 | 2 |5 | 7|91 |13]15 17 |13 |20 |23 (Sholet
¢ lcjclc e e | jc e e | | o [2Pax
. . “ps . clelcljclclclclclc lclc |c [Aea

The PSL-3424 Slot-Port Selection panel is utilized in B R

conjunction with many of the tab dialog menus to select a

testhort that will be cgnfigured or utiligz]ed for stimulus/ B MR e
measurements on a PSE port. When connecting to other
instruments in the PSA-3000 family, this panel will alter to
fit the structure and characteristics of that instrument.

Figure 4.2 PSA Interactive Slot-Port Panel

The PSL-3424 Slot-Port Selection panel indicates the instrument type (PSL) and the IP address of the presently
connected test instrument. The Select PSA button is used to access the PSA Chassis Selection dialog introduced in
Figure 4.1. This allows navigation to different PSA/PSL instruments. The Close button is used to quit PSA
Interactive software and is generally activated at all times.

i3/ PowerSync Interactive 5.0 Port Selection Important! As described earlier in section 3.1, each tests
e slot of the PSL-3424M consists of one set of PoE test

Pot 1 | 3 5 7 9 |11 13 15 17 13 21 |23 Ske resources and a multiplexer enabling one of two test

S R A L i LA A R A A R | ports, an odd numbered port and even numbered port, to

cleleflcleolclecleclele o (o |Sooe
ol 2 | 4|6 e |tw]|1z201a|16]|16]20]2 |2 connect to those test resources.

Cl PSL Address:| 192.168.221.105 Select PSA . .
] - [ POE test resources in each test slot can be configured for

2-Pair or 4-Pair PSE interfacing. When a selected test
slot is in a 2-Pair configuration, the port State is indicated
as 2-Pair Alt-A (see Figure 4.2) or 2-Pair Alt-B. When a test slot is configured for 4-Pair PSE interfacing, it will be in
a 4-Pair Single signature configuration (see Figure 4.3).

Figure 4.3 Selected Test Port in 4-Pair Single Config.

See Section 4.2 below for information regarding the configuration of a test port State. If different test ports are
configured differently, then this indicator will update as ports are selected.
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3' PowerSync Interactive 5.0 Port Selection

PoE loading and measurements are only performed on the

multiplexer connected test port within each test slot. Whena | po. oo Sefecton

R . R 1 3 5 7 9 1M 13 |15 (17 |19 | 21 | 23 Sta
port is selected that is not multiplexed to test slot resources, clelelelelelclecle e e | b
the Port Selection panel will indicate this by highlighting the ®|® )@@ @) 0|8 60|

Poit 2 4 [ 8 10 12 14 16 | 18 | 20 22 24

radio button red and indicating the State of Discnt (see Figure e
4.4). In this example, test port 6 is disconnected meaning test T o EERE _soetreh_|
port 5 is multiplexer connected to the test slot resources.

Figure 4.4 Selected Port is Multiplexer Disconnected

Important! When tab menu operations are performed with a multiplexer disconnected port, one of three behaviors
will occur:

1. The port selection will automatically switch over to the multiplexer connected port in that same test slot.
4.  The slot multiplexer will switch to connect the selected test port.
5. A message window will appear asking the user to select a multiplexer connected port to perform that operation.

4.2. The PSE Tab Menu

Many of the testing and analysis functions available in PSA Interactive software depend on or benefit from knowing
some basic facts about the PSE to be evaluated. With the introduction of the IEEE 802.3bt standard, PSE ports now
appear in many “flavors” and the means by

£ bezin: mEminet which those ports are evaluated is very
B T ot dependent on these facts, or PSE Attributes.
PsE |powertp |Loads Mo |weeoms | conTest |LveEm | s |Lioe This is why the PSE tab menu is the first menu
PSA Interactive 5.4 to appear when PSA Interactive opens (see
PSE Attributes PSE Type Pais PSE Pairs & Polarity Max Power Grant Figure 4_6),
AT Typel 2 Pais Polanty € MONE
S : 31 Iﬁi iw : f".pla iA" & MDI C MDIX : ff;p PSE attributes were introduced earlier in section
Load PSE Attr G BT Typed 4 C ALTE @ MDI € MDIX € PHY+LLDP 3.2.4. Th_e PSE tab menu Oﬁer:s users the .
I 00D Pots | | I Aukocksss Capable opportunity to manually describe PSE attributes
e | Aoy Setings | I~ EVEN Pots or alternatively, to automatically discover these
MPS Method | | Min 4 Pair critical attributes. PSE attributes may be saved
BrdfiE Ferm e Dty #DCEMPS (| & Clase and retained, then later recalled so that users
CARHES | € omes need only keep track of the PSE product (e.g.
O e et F3E o Camd model number) that is to be tested.

Important! Two very significant PSE attributes,
R A e L T the PSE Type and powered pairs, are always

' - displayed in blue on the bottom right of the tab
5 . menu window. Several of the tab menus
configure their capabilities based upon these
Figure 4.6 PSE Tab Menu attributes of the PSE to be analyzed.

4.2.1. Manually Describing the PSE Attributes

The PSE tab menu offers six categories of attribute description. First, the PSE Type is used to differentiate PSE’s that
are designed to the 802.3at (IEEE 802.3 clause 33) standard as opposed to PSE’s designed to the 802.3bt (IEEE 802.3
clause 145) standard. The AT Type-1 PSE is an 802.3at (or 802.3af) PSE designed to furnish up to 13 watts at the PD.
The AT Type-2 PSE is an 802.3at PSE designed to furnish up to 25.5 watts at the PD. The BT Type-3 PSE is an
802.3bt PSE designed to operate either with two powered pairs or four powered pairs where it can furnish up to 51
watts at the PD. And the BT Type-4 PSE is an 802.3bt PSE powering four pairs and furnishing up to 71.3 watts at the
PD.

Important! Users must properly declare if the PSE is AT or BT, even if they have no other information about PSE
attributes. Auto-Discovery (see section 4.2.2) can resolve many of the other attributes.

When the PSE Type is AT Type-1 or AT Type-2, 4-Pair powering is prohibited so the user must declare if the PSE is
powering using the ALT A or ALT B pairset. Further, once the pairset is selected, the power polarity MDI (positive
voltage) or MDI-X (negative voltage) for the associated pairset can be specified although this parameter is not essential
for the PSL-3424M instrument.

When the PSE Type is BT Type-3 or BT Type-4, the 4-Pair attribute can be used to specify a 4-pair powering PSE.

The BT Type-3 selection allows for 2-pair powering on ALT A or ALT B and for 4-Pair powering on both pairsets.
When BT Type-4 is selected, then 4-Pair powering is the only valid option and is automatically selected.
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Once PSE Pairs and Polarity selections are made, the Apply Settings button will connect the slot multiplexer to the
selected test port and will configure that port in the PSL-3424 Port Panel for the specified PSE Pairs & Polarity
attributes. The Apply Settings button will generally be aware of changes relative to present test port configuration and
will annunciate that with a red Apply Settings button label. Once the settings are applied to the selected test port, the
button will return to black lettering.

Important! The slot multiplexer is configured to either the ODD or EVEN numbered port in each test slot by the
Apply Settings button in the PSE tab menu.

The PSL-3424M supports broadcast configurations of PSE attributes, however, those broadcasts must be restricted
such that either all of the ODD numbered or all of the EVEN numbered ports are multiplexer connected and then
configured to the PSE attributes. Selecting ODD Ports will cause all upper (odd numbered) ports to be multiplexer
connected and selecting EVEN Ports will cause all lower (even numbered) ports to be multiplexer connected when
Apply Settings is pressed.

Important! The remaining PSE attributes configured by the PSE tab menu do not have any impact with the PSL-
3424M but many of them are essential for other PSA family instruments and associated test suites. When using PSE
Attribute files across different instruments, it is good practice to accurately define these attributes according to PSE
capabilities.

An important PSE attribute for Type-2, Type-3, and Type-4 PSE’s is the method by which the PSE allows more than
Type-1 power, that is, more than 13 watts to a PD. This is established in the Max Power Grant menu frame. An AT
Type-1 PSE Type will force this selection to NONE because a Type-1 PSE is restricted to 13 watt PD powering.

AT Type-2 and BT (Type-3 and Type-4) PSE’s must have some method for allowing higher powers than 13 watts, so
when those selections are made, the NONE option is removed. The PHY selection indicates that the PSE exclusively
utilizes PD classification to communicate the maximum power the PSE can provide to the PD. The LLDP selection
indicates that the PSE uses exclusively LLDP to grant the maximum power the PSE is capable of to a PD. Some PSE’s
allow maximum available power to a PD through PD classification, but then use LLDP later to refine the PD power
allocation to 0.1 watt granularity. This type of PSE would be declared as PHY+LLDP. Because the PSL-3424M does
not support PoE LLDP emulation, it is regiuired that AT Type-2 and BT (Type-3 and Type-4) PSE’s grant maximum
power with PHY (multi-event) grants.

The MPS Method describes the means by which a PSE recognizes that a PD has been disconnected. DC MPS
indicates that the PSE uses the DC MPS method described in both the 802.3at and 802.3bt specifications and AC MPS
indicates that the PSE uses the AC MPS method described in the 802.3at specification. When the PSE Type is BT
Type-3 or BT Type-4, DC MPS is automatically selected as it is the only method allowed to 802.3bt PSE’s. The PSL-
3424M is designed to work with PSE’s that utilize the DC MPS method, as the vast majority of current generation
PSE’s do.

3 PowerSync Interactive 5

The Min 4-Pair Class is only applicable to 4-pair o : : :
. . PSE ower Waveloms | Corf, Test | Live MA Suite a
powering PSE’s and therefore the selections are only B — -
. . PSA Interactive 5.4
enable when the PSE has been described as powering pat awtutes | [ st e pa || pot e ety ——
4-Pair. This attribute then states the minimum PD CATTpet2 || P Poab © Nae
class that will receive 4-Pair powering from the PSE. e ol e o e s ] & o
Many 4-Pair PSE’s will power all PD classes with 4- Loagpsan | | | € 8T Tped s € ATE @ WD € MDIX || VLD
Pair powering while many other 802.3bt PSE’s may R ony | I v e [
only power Class 5 and up with 4-Pair power. The FE WPS Method | | Min 4Pos
PSL-3424M is insensitive to this attribute. CamFSE eposting Divecton @ ook || oo
© ACMPS € Cass§
. . g . . . © Class 4
The final PSE-specific attribute that can be provided is Rt . /.o Discover Dislog

a Reporting Directory that can be unique to the PSE
product that is to be tested. The standard or default P Be sue PSE is connected to Port 1.

reporting directory for all test reports is described in g AutoDiscover may take over seconds to complete.
sections 3.2.5 and 3.2.6. Users can then extend this so 5 wam Status: 2
that reports are automatically routed to a specific

PSE Auto-Discover for BT PSE

directory path for specific PSE’s. E b By l « ||
y p p PSE Auto-Discover for BT PSE : — | = |

4.2.2. Auto-Discovery of PSE Attributes Eeeus BSElk comeciedto Ruitl Discovered PSE

When Worklng Wlth a PSL-3424M, PSA Interactive Auto-Discover may take over seconds to complete. Attributes

can automatically discover all relevant PSE attributes P PSE. Pt G T Tyt Por Gk PV Wi o G THPS0C | |

and then automatically configure all test slots

accordingly. These attributes include PSE Type (AT Bei | s | 5|

Type-1, AT Type-2, BT Type-3, or BT Type-4), Figure 4.7 PSE Attributes Auto-Discovery
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Powered Pairs (ALT A, ALT B, or 4-Pair), Max Power Grant (NONE vs PHY), MPS Method (DC or AC), and
Min. 4-Pair Class (Class 1-Class 5, usually Class 1 or Class 5).

Important! Auto-Discover cannot determine pairset voltage polarities because the PSL-3424M ports use full wave
bridging (see Figure 3.1). Furthermore, Auto-Discover cannot discern any LLDP power granting features of a PSE
port.

To begin the auto-discovery process, the user must select a multiplexer-connected test port, then simply presses the
Auto Discover button to open the Auto Discover Dialog menu (see Figure 4.7). Pressing the Start button then
initiates the discovery on the currently selected test port in the PSL-3424 Port Selection panel.

The auto-discovery process takes between 10 seconds and 20 seconds to resolve PSE attributes where 802.3bt PSE’s
generally require more time. When completed, the PSE attributes will be shown in the Status box (see Figure 4.7) and
all of the slots and test ports in the PSA instrument will be configured according to the powered pairset(s) (2-pair Alt-A,
2-Pair Alt-B, or 4-Pair). Pressing the Terminate button will abort an auto-discovery immediately.

Pressing the Return button closes the Auto Discover Dialog and re-activates the PSE tab menu window. The PSE
Type and Powered Pairs displayed in the lower right corner of
the main PSA Interactive window (see Figures 4.6 and 4.8)
will update automatically to the discovered PSE attributes.

Help

FSE PoweiUp | Loads | Melers faveorms | Cork Test | LveEmd | Pr&Sute | LLOP
. . . PSA Intesactive 5.4
4.2.3. Savmg and Loadlng PSE Attributes PSE Attibutes PSE Type Pais PSE Pairs & Polarity Max Power Grant
i H c it iy € NONE
PSE Attributes, once entered and/or discovered, can be stored e || el e BT

€ BT Tips3 2004 | | € ALTA & MOI € MOKX | | € uDR
@ BTTied 4 CATE @ MOI € MDIX | | € PHYSLLDP

for retrieval at any later time. The PSE Attributes file
contains the information described in Section 3.2.4.

T 0DDPots | | T Autocksss Capatie
Apply Settings| [~ EVEN Pats

MPS Method | | Min 4-Pair
Class
& DCMPS € Coss1

The Save PSE Attr button (see Figure 4.8) opens a file

Reporting Directory

navigation dialog offering ability to specify the location and Caes |l C tnas
name of the PSE Attributes file. The directory location P — oot
should generally not be altered and will default to the location

described in sections 3.2.5 and 3.2.6. The file name should be i

unique to the PSE such as the PSE model number.

The Load PSE Attr button (see Figure 4.8) will then allow a
user to navigate to and select the PSE Attribute file pertaining
to the PSE to be tested.

Important! When the PSE Attribute file is loaded, the PSE
tab menu is updated to the PSE attributes and all of the test = .
slots in the presently connected instrument are automatically e - ==
updated to the powered pairs configuration that go with the Figure 4.8 Saving and Loading PSE Attributes
selected PSE.

3 PowerSync Interactive 5

4.3.  The Power-Up Tab Menu ——

) PSE PowerUp | Loads '\ Meters l--‘-')-tl.)lmr Coné. Test Il Live Emu ‘|I=r.=-¢ Suits | LLOP "
The Power Up tab menu (see Figure 4.9) e oo 4
prOVIdes the ablllty tO rapldly deflne a PD that . PD Type PD Class . Powered Load @ PSE . Power-Up Waveform
will be emulated, then to connect that PD to the O Tpelz C O & wats  NoTrace £ 156 Tisce
presently selected test port. There are generally @ Tied/tSige C Clssb 0 = @ 2500 T
three key characteristics involved in emulating € Tyed/aDud ¢ Cass? o € 4se T
any PD € Class 4 Dual & Class B [oli] Trace

I Autoctas € s Adiust Load I Even! Count

1. PDType I~ Alow 60 seconds

SigType:  Single PD Watts: 70.3 MPS Loads  Max Unbal.

2. PD Classification | | (e —
3. Power Load (after power-up) : Stotus Pomes Status: POWERED

. LLDP Request I~ LLOP Reqd Assigned Class: 8

4.3.1. Selecting the PD Type and Class e . MaxDiop | bl |

The tab menu supports two PD Types. Type-

1/2/3 would apply to all PD’s that can be . : :

successfully powered and operated from a 2-pair g Porx il Pens: LaN PSE: Type. 4Pai
5 wunm

PSE, that is, from a Type-1 or Type-2 PSE, or
from a Type-3 2-pair PSE. A Type-1/2/3
emulated PD would therefore need to be one of

Figure 4.9 The Power-Up Tab Menu: Class 6 PD Emulation
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Class 0, Class 1, Class 2, Class 3, or Class 4 because the maximum power a PD can draw from a 2-pair PSE is 25.5
watts. Figure 4.10 shows the PD Class options presented when Type-1/2/3 is the selected PD type.

SIS Type-3/4 Single refers to emulated 802.3bt PD’s that require
: - : 4-pair powering, that is, they draw more than 25.5 watts, and
PSE PowerUp | Loads Meters | Wavefoms | Cont Test |LiveEmd | PMASWe | LLDP | 4 ; : >
Poh Intractive 5.4 they present a single signature to the PSE during detection.

POTye  POChss | | PowercdLoad @PSE | | PowerUp Wovclom As seen in Figure 4.9, there are four possible PD

s oy || o = || e Clee classifications: Class 5, Class 6, Class 7, and Class 8.

© Type ol € Class2 27 =) Crent. C oy

o) ass 4 Dual C Class3 _‘_I ™ Pes Pairset  8s T

Facss  © Gad e P Dual signature PD emulations are not supported by the PSL-

o 2re roveess  wois voue | ERREIE 3424M instrument so those selections are disabled.
i it | _uron 5 [ ] comeno Docomect o . .
T S o s FEMERED In general, the available PD Types (and associated PD
: e Diop |l 5 | Classes) are always governed by PSE attributes established

e using the PSE tab menu. Given a Type-1 or Type-2 PSE, the

: only PD Type available will be Type 1/2/3. Given a Type-3

5 L SO SRS or Type-4 PSE, the PD Type Type-3/4 Single will be
5 s available.

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

4.3.2. Connecting and Disconnecting the Emulated PD

In the Power-Up tab menu, emulated PD connections are achieved by pressing the Connect PD button. If and when
the PSE powers the emulated PD, the tab menu window “LED” indicators PWR A and PWR B will turn on (green)
depending on the pairsets powered, Alt-A and Alt-B respectively (see Figures 4.9 and 4.10). The Status window will
then indicate the powering status, namely “POWERED” or “DOWN” (unpowered). With 4-pair PD (Type-3/4 Single)
emulations, the powering status could also indicate 2-pair powering with “PWRD A” (Alt-A pairset) or “PWRD B”
(Alt-B pairset).

Important! If Connect PD is pressed while a multiplexer
disconnected port (State: Discnt) is selected, a warning message (see i, Bower.pse plport check Port 3 s not the CONNECTED
Figure 4.11) will be generated indicating that a multiplexer connected

port must be selected for the emulated PD power-up. Only multiplexer

connected ports can get powered. i

. . Figure 4.11 Warning of disconnected port
The Allow 60 seconds check button alters the amount of time that will g g P

be allowed for the PSE to apply power. Normally, the power-up is expected within about 15 seconds or less. But the
menu will wait more like 60 seconds when this option is selected.

When the PSE applies power to the emulated PD, the Status will also describe the assigned class to the PD at power-
up. The assigned class indicates what power level the PSE can furnish to the emulated PD.

The PSL-3424M does not support Power Up Waveforms so those controls are always disabled. The Event Count
control is also disabled because the PSL-3424M directly reports the assigned class with every power-up status.

Pressing the Disconnect PD button then emulates a PD disconnect that should cause the PSE to remove power. With
that, the tab menu window indicators PWR A and PWR B should turn off. If the selected port is not a multiplexer
connected port when Disconnect PD is pressed, the port in the slot-port panel will automatically change to the
multiplexer connected port in that same test slot and the emulated PD will be disconnected.

4.3.3. Section Omitted
4.3.4. Section Omitted

4.3.5. Setting the PD Power Load

One final important aspect of all PD power-up emulations is the steady-state load power consumed by the emulated PD
after power-up is completed. This is configured in the Powered Load @ PSE menu frame. The value programmed is
always the power load presented to the PSE interface so, from the perspective of the PSE, may include power consumed
by the combination of the emulated PD and the cable connections between the PSE and PD.

The load may be expressed in power by selecting Watts or in current by selecting mA. The default load power (or
current) is adjusted when PD Class selections are made and is always a valid power load just below the minimum
power load the PSE would be expected to support if the PSE assigns the requested PD classification. The range of
valid power and current loads is also adjusted according to PD Class, ranging from 0.2 watts to a maximum load that
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will typically constitute an overload for the emulated PD Class. Load power (in watts) or current (mA) may be set
using the slider control or typed into the entry box.

The selected or entered power load will be applied 100msec after the PSE applies power. During the first 200msec, a
“default” start-up current restricted to 40mA per pairset will be applied. After the PSE is applying power, the steady-
state load can be modified (as mA or Watts) at any time using the Adjust Load button.

4.3.6. Configuring Special Load

Conditions for DC MPS

After a PD is powered and drawing a
steady-state load, either or both of the
PWR A: and PWR B: indicators will be
active (green). This condition will persist
until either the Disconnect PD button is
pressed or a load condition causing the
PSE to remove power is introduced.

The DC MPS method of detecting PD
disconnects specifies the minimum
current load where a PSE must maintain
power and the maximum current load
where a PSE must remove power.

Two boundary condition DC MPS loads

Test  Help

PoweiUp | Loads Meters Wavelom: | Corl

PSA Interactive 5.4
PD Clazs

PD Tgpe Powered Load @ PSE

Ted |LveEmd |PMASule |LLOP

Power Up Wavelom

© Typel/23 © Clous 5  Waits . ( & No Trace L]
@ Type3/dSinge © Class 6 & wA [ a0 & 2
Ellpedibud € Cem? (f )17 g o PSE Load Adjusts
€ ClasrdDual € Clasr8 I PePai c3
s T Lk to 1I6mA
Siplpe  Sige POWaE 40 o Urbat || Al BD econc
l Vi Hold || T Discoreect |
Slabus: Powes Status: FOWERED
LLDP Request [ LLOP fleqd Asngred Clart. 5
. [ e e PSE Maintains
Power

PR [ PR <
‘g Eam

Figure 4.18 Maximum Hold Current Load

can be applied each with the press of a button. The first is the Min. Hold load condition (see Figure 4.18). This is the

St Powes Slabus. FOWERED
LLDP Request [~ LLOF fleqd sogned Class: 5

| Wans

7
e o
PSE PowsiUp | Loads Metors | Waveloms | Cond Test | LiveEmad | PMA Suite
PSA Intesactive 5.4

PD Type PD Clasz Powered Load @ PSE | | Power.Up Wavelorm

© Twel2i3 @ Cans € Waity 3 & NoTmce g

€ Tipedit Singe © Clas§ & m

€ Typed4Dul C Clom? 2 € Cunont

€ st © Clas8 I PotPai:

T~ Audocks €va Adst Losd

SoTwe Sroe POWelr 40 | | MPSLowds ManUnbal | | AkomS0seconds

Min Hold | b Correct PO

PSE Load Adjusts
to 2ZmA

Discerraet PO

PSE Removes
Power

PwA & PWRE: E LaN: PSE: Type-t, 4Pt
g AR

Figure 4.19 Minimum Drop Current Load

minimum load current, either 2-pair current
given 2-pair powering or 4-pair current
given 4-pair powering, that the PD must
draw to assure the PSE maintains power.
The actual current value depends upon PD
Type and powered pairsets. In Figure
4.18, a Class 5 PD emulation utilizes
16mA as the minimum DC MPS “valid
signature” current. The expectation given
this load is that the PSE maintains power
as depicted by the power indicators PWR
A and PWR B.

The second boundary condition is the Max.
Drop load current (see Figure 4.19). This
is the maximum PD load current that the
PSE is required to interpret as an “invalid

signature” current meaning that the PSE must remove power on the assumption that the PD is disconnected. In Figure
4.19, a Class 5 PD emulation applies 2mA load current that the PSE interprets as a disconnected PD. The power
indicators PWR A and PWR B show the removal of PSE power from the emulated PD.

4.4. The Loads Tab Menu

The Loads tab menu (see Figure 4.22) provides access

to several elemental test port resources:

[ ]
e  Static Current Load Configuration

While the Power Up tab menu provides flexible, general
purpose abilities to emulate PD’s, the Loads tab menu
provides means to manipulate signatures and loads that
are not manageable in the Power Up tab menu.

Detection Signature Configuration and Actuation

Transient Current Load configuration

37 PowerSync Interactive 5

File View Test Help
PSE
PD Signature

Rdet 24 Kohm Cdet D

1z 2 o

24

=4

™ 0DD Ports
™ EVEN Posts

| PowerUp  Loads

C 2PsARA © 4PaiSinge
C 2PaARE € 4PaDy

Conligae Disconnect
% Cormect FO

Metes | wavelorms | Cont Test |LveEmal |PMASute |LOP |
PSA Interactive 5.4
Static Load Mark Load | | Load Transient  (4-Pair)
uF W0 - = Transient mé
Max
40 2 1%60[ 450
HE|
© Shod (55ms)
G Todl
o Appy Load & Mid (45m)
o © Long (100ms)
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The Loads tab menu offers a Read Settings button that
will update all of the tab menu settings from the
presently selected port in the Slot-Port Selection panel.
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4.4.1. Configuring PD Detection Signatures
The emulated PD detection signature consists of three components:

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

The PD signature type can be configured to 2-Pair Alt-A, 2-Pair Alt-B, or 4-Pair Single. The signature type is altered
by selecting the desired radio button and pressing the Configure & Connect button. When the signature type is
altered, the pair state for the present test port will be updated on the PSL-3424M Port Panel (see Figure 4.3).

Important! Much like the Apply Settings button in the PSE tab menu, the Configure & Connect button will cause
the slot multiplexer to connect the presently selected test port in the Slot-Port Selection panel.

When the Loads tab menu is first selected, the default signature type will be either 2-Pair Alt-A or 2-Pair Alt-B when
the PSE is Type-1, 2-Pair or Type-2, 2-Pair and will be 4-Pair Single when the PSE is Type-3, 4-Pair or Type-4, 4-Pair.
PSE attribute settings in the PSE tab menu will determine this but will not constrain alterations to the PD signature type
that are subsequently performed.

The detection signature resistance is selected from the Rdet list box (see Figure 4.23) where the present selection is
shown above the scrolled list box. This resistance options include one invalid detection signature, 12K, and one
universally valid detection signature, 24KQ. PSEs should only power the valid signature. In PSL-3424M test slots,
detection capacitance is fixed at .05uF, shown as “0” in the menu.

The detection resistance, once selected, is applied when the Configure & Connect button is pressed. At that point the
status box will update to indicate Slot x Connected (see Figure 4.23). The term “Slot” is used because the PD signature
configuration is a property of the test slot, not the individual test port. Important! When a PSE applies power to a
valid PD signature, the present Static Load setting (see Section 4.4.2) will determine the load current.

With the PSL-3424M instrument, the Disconnect PD button has the effect of disconnecting all PoE testing resources,
including detection signature and active load, from the test port. If Disconnect PD is pressed while the selected port in
the Slot-Port panel is a multiplexer-disconnected port, the Slot-Port panel will automatically adjust the test port
selection to the multiplexer-connected port in that test slot.

Emulated PD connections may be broadcast to all of the upper (odd numbered) ports or alternatively to all of the lower
(even numbered) ports. If ODD Ports is checked, then Configure & Connect will cause all of the odd numbered
ports (1, 3, 5, ...) to become multiplexer connected within their test slots and to present the selected detection signature
and static load current. If EVEN Ports is checked, then Configure & Connect will do the same for all the even
numbered (2, 4, 6...) ports. If ODD Ports or EVEN Ports is selected and Disconnect PD is pressed, then all of those
slots will remove detection signatures and active loads. Changes to slot multiplexer configurations in any slots will not
affect the behavior of Disconnect PD because it is purely a test slot function.

4.4.2. Configuring and Applying Static Current Load

Another elemental resource that is configured by the Loads tab menu is the static current load. The Static Load (see
Figure 4.23) is the current that the PSE will experience when the PSE output voltage exceeds 39VDC.

The Static Load current is the total load current the PSE r——
port will experience, regardless whether the PD signature T

type is 2-Pair Alt-A, 2-Pair Alt-B, or 4-Pair Single. The | o rcus ot Juem Jvosion Lo ien st | |iioe
PSL-3424M does not support loading PSE pairsets (Alt-A ' PSA Intersctive 5.4 '
and Alt-B) IndIVIdua"y SO the Alt-A and Al‘t-B buttons are PD Signature Static Load Mark Load | | Load Transient  (4-Pair)
- Rdet 24 Kohm Cdet 0 WF > Transient mA.
disabled. i |- @ L L e
4 I :LD_] _JZ_I 950 2
. . . € Short (5.5ms]
This static load current can range from OmA to a maximum I € Tou prrprll (P2
current governed by the PD signature type as follows. o c & Long 100
€ 2Pair Ak & 4-Pai Single Al Slots 5 )
Signature Type  Load Target | Max. Current R Coreced i
Configure. Disconnect ® Immediale Initiate:
2-Pair Alt-A or Total 975 mA @ ﬂ € Even
2-Pair Alt-B BT s
4-Pair Single Total 1950 mA et —
. . ] Pwh A [ PwRe: [l LAN: PSE: Type, 4Pt
The Mark Load is the current experienced by the PSE g
when the voltage drops below 11V during classification 5w

sequences, that is, on the trailing edge of class events. This Figure 4.23 Class 4 Power-Up, 24K Single Signature
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current mimics what PD’s must do in order to discharge and count class pulses. With the PSL-3424M, it is a fixed
value of approximately 2mA.

The Static Load may be applied to every test slot in the presently connected test instrument by selecting the

All Slots check button before pressing Apply Load. Similar to the Disconnect PD operation described in Section 4.4.1
above, the Apply Load function operates at the test slot level and is insensitive as to how the slot multiplexers are
connected in each test slot.

4.4.3. Powering an Emulated PD from the Loads Tab Menu

There are some important considerations when using the Loads tab menu to connect and potentially power emulated
PD’s from a PSE. For example, when testing PSE response to a variety of PD detection signatures, the Static Load
must be set up so that a PSE experiencing a valid detection will apply and maintain power.

When the Configure & Connect button is pressed, the selected PD Detection Signature is applied. Many Type-1 and
all Type-2, Type-3, and Type-4 PSE’s that deem the signature to be a valid PD will then attempt to classify the
emulated PD. Important! The class signature that will be present during that power-up will be the most recent
classification configured for the selected test port, for example, in using the Power Up tab menu or the Live Emul tab
menu. Generally, the presently configured class signature won’t impact the PSE’s decision to apply power but it will
affect the magnitude of load current that the PSE will accept once powered.

Prior to connecting the virtual PD, the Static Load should generally be set above the minimum DC MPS valid load
current if the objective is for a PSE port to stay powered. For example, 16 mA or higher should do this for most all
PSE’s.

Important! Emulated PD power-ups are best performed using the Power Up tab menu. Once the PSE applies power,
the Loads tab menu then enables adjustments of Static

e - Load current and application of Load Transients.
PSE leevUp Loads | Meters Waveforms | Conf. Test | LiveEmul, | FMASule | LLDP \
e — :“‘"‘“'““’i"':L " - - 4.4.4.  Configuring and Applying Load Transients
ignature tatic Loa ark Loa oad Transient -Pair
g Bl @ o | Load transients are limited duration load current
2 = = 1350 17504 alterations. Using the Loads tab menu, transient
W - 1o currents can be configured and applied in order to create
= c aa _pomlyLoad | : :u 14]5:;: a meaningful stimulus to the PSE port while the PSE
€ 2psmrA @ 4paSige | | C M8 ™ atPot - Hﬁ[ g port is powered. Examples would be peak currents that
PR the PSE should tolerate and peak currents that the PSE
@~ e Initiate:
£t | eocrract - ::f“' should cause the PSE to remove power.
A load transient configuration (see Figure 4.24)
Elaste AT includes three components:
Read Settings Fremove Power
- PoRa ] PWRE | W[ PSE Tmedsr 1. Transient Current level (mA)
g 2. Transient Duration
+5.3.04 .
3. Trigger Method

Figure 4.24 Short Duration 1750mA Transient

The Load Transient current, like the Static Load level, |Ermmmmmmr—m

ranges from OmA to a maximum of 975mA for PSEs Fle View Test Help
that are 2-Pair powering and 1950mA for PSEs that are PSE \inev Up  Loads 1Mene.g \Wave’mms\tnn! Test \Lwe{mu\ \PMAGuita \lLLDP \
4-Pair powering. The value of the load transient current PSA Intsractive 5.4
|S tota”y |ndependent Of the statlc |Oad current. PD Signature Static Load Mark Load Load Transient  [4-Pair]

Rdet 24 thm Cdet 0 uF 1006 . 2 mh Transient mé

12 o =
A Short duration transient is applied for 5.5msec. This . A ,
is an appropriate duration for testing PSE responses to e  Tad — © Shonsmd

- - PRl Loac y
802.3 parameters such as Ipeak and Ilim_min where (‘: s i
: : . © 2Par A4 4-Pair Single AltB Al Slots
PSE’s are required to maintain power. - zz:::: - :E ;g: hofd
Slot 1 Connected
. . B R ) Configure Discornect & Inmediste ' M '

A Long duration transient (see Figure 4.25) is applied ﬂ g ® En
for 100msec. This is an appropriate duration for = 00D Pors -

. . All Slats
assessing PSE responses to Icut/Tcut and 1lim overload [ EvEH Pars t
shutdowns Read Setings | Remmawe Paer

l PR &: D PR B: D ' LAN D PSE: Type-4, 4-Pair
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adjust to the Transient mA value indefinitely. This Figure 4.25 Long Duration 1750mA Transient
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feature can be used with the Event triggering option described below to synchronize load changes on many test ports.
When the Trigger selected is Immediate, the load transient will be applied when the Initiate button is pressed.

A second triggering option is Event. When Event is selected and Initiate is pressed, the load transient configured will
be ARMED but will not get applied until the Trigger Now button in the Meters tab menu is pressed (see Section 4.5).
This method of triggering allows load transients to be simultaneously initiated on multiple test ports. It also allows
meter measurements such as peak voltage or peak current to be performed coincident with the applied load transient.

In Figure 4.24, a 5.5msec, 4-Pair load transient of 1.75A is applied to the currently selected test port and the response of
the PSE port is to maintain power. In Figure 4.25, a 100msec duration load transient of the same current magnitude is
applied and the response of the PSE port is to remove power.

Load transient can be applied simultaneously across all test slots. The All Slots check button will configure slot
resources, regardless of multiplexer-connected ports, to the desired transient magnitude and duration, then execute that
transient load. Load transients will be approximately simultaneous with Immediate triggering and can be exactly
simultaneous with the use of Event triggering.

45. The Meters Tab Menu

The Meters tab menu (see Figure 4.26), like the Loads tab menu, provides access to test port elemental resources used
in measurements and triggering. For the PSL-3424M instrument, the only metering resources supported are the DC
Voltage, Current, and Power meters.

3 PowerSync Interactive 5

. File Vi Test Hel,
Like the Loads tab menu, the Meters tab menu | " ,
Includes a Read Settings bUttOﬂ that Wl“ Update PSE ]FuwelUp ]Loads Meters ]Wavalurms ] Conf. Test ]L\ve Emul. ]lF‘MA Suite ]lLLDF ‘l
all the meter settings from the presently selected GEAERERT: 6
test S|Ot in the SlOt-POI’t Se|eCtI0n Panel Meter Format Trigger Target Edge Trigger MEASURE
 Volage & Average  Measue & Pot % Rising Level [V & Momal
 Curent ¢ MinPesk ¢ Edge © Alka € Faliing © Noisy ™ Pallti Done
451.  Meter Selection and Configuration : :iW:'k : ’T"‘” Peak € Evart £oans ||| Conue | Am Temiae |
el B T
Referring to Figure 4.26, there are three meter Apartuto Timeaut —— Stats
types that can be selected: Toeo filinizey +| @ 10z || @ gop comet | [pors £ )
& Nomal | € 100 see £ OnPD Dissonnect Average_Power= £4.0 watts
4. DC Voltage £ HichRies € Ondpply Load
5. DC Current B _Tisamon |
6. DC Power
With PSL-3424M instruments, there are three _Conlgae el | Ressetinge |
Current meters: Average, oo T T
Minimum Peak, and Maximum Peak. o
5  sam

Additionally, there are two Trigger options
available to these meters: Measure and Event. Figure 4.26 The Meters Tab Menu

Measurements are performed by pressing the MEASURE button. Important! If a measurement is initiated on a slot
multiplexer disconnected port, the test port will be adjusted to the connected test port in the Slot-Port Selection panel.

Selecting the Measure trigger option means the measurement is performed and reported when the MEASURE button
is pressed. Important! The MEASURE button will perform the operation of configuring the presently selected
Meter (and Format) type to the presently selected Aperture and Trigger setting meaning there is no need to press the
Configure Meter button when the Aperture or Trigger setting is altered prior to a measurement being performed.

The Event trigger option means that the measurement is ARMED when the MEASURE button is pressed and will then
initiate at some later time when the Trigger Now button is pressed. This feature allows measurements to be “cued up”
on multiple test ports, then all initiated at the same time using the event trigger mechanism (see Section 3.1.4). Further,
it allows a Min Peak or Max Peak measurement to be synchronized to a Load Transient (see Section 3.1.3).

The Power meter offers only the Average format and the Measure trigger. All three meters offer two Aperture, or
measurement duration options: 100msec or 1sec.

The meter type frame also includes a Configure Meter button. This can be used to apply the presently selected
Aperture and Trigger setting to the presently selected meter type (Voltage, Current, or Power) without performing
any measurements. After a meter is configured, pressing the Read Settings button should read back that same meter
configuration.
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4.6. The Waveforms Tab Menu
The Waveforms tab menu is not available to PSL-3424M instruments and will be

47. PSA Interactive Menu Bar

disabled.

Before addressing the feature-specific tab menus, the drop-down menus available from the PSA Interactive menu bar

will be reviewed. There are four drop-down menu items:

File
View
Test
Help

HwbdhE

4.7.1. File Drop-Down Menu

The File menu (see Figure 4.50) offers five menu items. Load Config and
Save Config perform the exact same functions
i3’ PowerSync Interactive as the PSE tab menu Load PSE Attr and
E Save PSE Attr buttons described earlier in
File View Test Help section 4.2. The Exit option closes PSA
Load Config . Interactive.

Save Config  ferUp |

The Latency Test option opens the Latency
L Evaluation menu (see Figure 4.51) that is
Update FW  F sed to assess LAN communication
Exit jormat performance between the host PC and the PSA

@ \olhage @ Averag instrument. While of greater importance to
PSA-3000 instruments, severe LAN latency
issues could possibly interfere with automated

PSE testing procedures (see section 3.3).

Figure 4.50 File Menu

7' PSA Latency Test - o X

us:

PSA Latency Evaluator

Select Chassis i Blose Menu
=

Figure 4.51 Latency Test

The Update FW option is supported with PSL-3424M instruments as of software release 5.4.05. This is a very
intuitive menu where the user browses for a valid PSL-3424 controller firmware file (PSx-300xv031F.hex) or a valid
PSL-3424M test blade firmware file (e.g. PSL-3402Mv06xx.hex), then upon selecting that file and pressing Start

Update, all entities (all test slots) or the controller slot will update.

4.7.2. View Drop-Down Menu
To options are available under the View drop-down menu (see Figure 4.52).

1. Trace Colors
2. Wish On/Off

3’ PowerSync Interactive 5

File View Test Help

Trace Colors \ \
PS|  wishonoff | |Loads |

PSE Attributes PSE Type
. R " AT Type-
il 5.4 Wish Console The Trace Colors option pertains SRR
. @ AT Type2
RN ————— only to PSA-3000 instruments.
Copyright 2005-2024 [ — " BT Type-3
Sifos Technologies, Inc. — ssssssssss
ECETETETETS T . . Load PSE At " BT Type-4
eeevessees  Enter ‘psa_command’ for command Mst esesssens The Wish On/Off option acts as a _Loadst s | i
---------- . -7" F EmEmEmEmEE . -
St toggle switch to either open or close Figure 4.52 View Menu
wnnnnnnnnunn  CONMPCEING Lo PSA At 192.168.1.22 sensssnssnns a PowerShell Wish console (see
PSE Local Gamblpuration cescesmometmmsememsenees Figure 4.54) that enables command and query capability using
o ) ) PowerShell PSA commands (see Section 5). This can be a
=awaw Use psa_pse to configure PSA Analyzer For this PSE. sessss . - -
convenient tool to effect configurations or measurements that
PSA-1,1> ¢ may not be fully supported in the PSA Interactive menus.

Figure 4.54 Wish Console

4.7.3. Help Drop-Down Menu
The Help drop-down menu (see Figure 4.55) provides three options:

1. PSA Config
2. PSA Features
3. Version

The PSA Config option queries the presently connected instrument configuration,
then opens a window show display the configuration (see Figure 4.56).

June 9, 2025 Sifos Technologies
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File View Test Help

\ PS4 Config X
EE |Pov  PSa Features t Metel
Version

PSE Attributes PSE Type Pais
AT Type-1 2

Auto Discover | & AT Type2 2

Figure 4.55 Help Menu
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Configuration information from the instrument includes instrument hardware type, hardware version, and firmware
version for all populated test ports. Note: While the configuration indicates two
microcontroller entities in each test port, the PSL-3434M actually has one
microcontroller per test slot meaning most of test port
hardware/firmware versions are redundantly
displayed.

i3 PSA Feature C..

PSA Feature Configusation

P& Chassis: 192 164.1.22

Sennd ID: OA3TE0EET

FiA Corfiy  PSA Intetactve YES
Adv. Resouices NO

2:Pur PSE Cond. Test MO
4Pgr PSE Cond. Test NO

P53-3000_Muiti-Post MO
LLDF Emadation MO
PHY Pedommance Sute  NO
PSL-3424 OT Suite YES

F5L-3424_Live_PD_Emd NO
PSL-3424_FMA_Swle ND

Close.

Figure 4.57 PSA Features

The PSA Features option queries the presently
connected instrument license features, then displays
those in the PSA Feature Configuration window
(see Figure 4.57). Configurations include:

Feature Description

Close

Figure 4.56 PSA Config

PSA Interactive

PSA Interactive Graphical User Interface

Advanced Resources

"NO” for PSL-3424

2Pr PSE Conformance Suite

(Pertinent to PSA-3000 instruments only)

4Pr PSE Conformance Suite

(Pertinent to PSA-3000 instruments only)

PSA-3000 Multi-Port

(Pertinent to PSA/PSL-3000 instruments only)

LLDP Emulation

(Not available to PSL-3424M instruments)

PHY Performance Suite

(Pertinent to PVA-3000 instruments only)

PSL-3424 QT Suite
PSL-3424 Live PD _Emul
PSL-3424 PMA_Suite

Quick Inspection & Looped Data Test Application
(Pertinent to PSL-3424A,L instruments only)
(Pertinent to PSL-3424A,L instruments only)

The Version option opens the PSA Interactive Version window (see Figure 4.58) to show
software version including the module versions for all of major components of PowerShell
PSA and PSA Interactive software.

x
=, 20052028
Vession

5.4.08 10-10-24
5.4.08 Da-16-25

4.7.4. Test Drop-Down Menu

The Test drop-down menu (see Figure 4.59)

provides access to three automatic testing

View IS Help applications that are not otherwise available
302301 Serice ez |, through the tab menus in PSA Interactive.

PSE Quick Test eters 1]

PSE Looped Data Test

3’ PowerSync Interactive 5

5.4.02 62-05-25

File

w100

i
PSE Prprpre—

Figure 4.59 Test Menu

5.8.02 08-30-26

The first application, the 802.3at
Service Analyzer, is only available to
PSA-3000 instruments so a message to
this effect will be produced (see Figure
4.60).

* Small Font

 Laige Font Clase

0‘ PoE Service Analyzer not supported by this Instrument

Figure 4.58 Version

Figure 4.60 Service Analyzer

4.7.5. PSE Quick Inspection Test Application

Note: PSE Quick Test is an optional feature for the PSL-3424M. It is enabled with a license key unique to each
instrument that may be purchased at any time as Sifos part number PSL-3424M-QT.

The PSE Quick Inspection Test is a fully automated test designed to rapidly test between four and eight PSE ports at a
time. It is applicable to multi-port, 802.3at and 802.3bt compliant PSE’s.
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The PSE Quick Inspection Test menu (see Figure 4.61) accesses the psl34_quick_test automated test utility. This
fully automated PSE test allows for rapid “go-no/go” testing of between 2 and 8 PSE ports per test cycle. The PSL

Quick Test program (see Section 5.14) analyzes up to 11 critical PSE behaviors is as little as 8 seconds per PSE port
tested. Those parameters include:

Parameter | Description

Detect_Accept Verify that each PSE port will power 24KQ PD signature

Detect_Reject Verify that each PSE port will not power 12KQ signature

Vport_Low_Load Maximum PSE continuous port voltage by PSE port powering valid MPS load
Vport_High_Load Minimum PSE continuous port voltage by PSE port powering Pclass load
PSE Type PSE Type as “AT” (802.3at) or “BT” (802.3bt)

Max Class Grant Maximum PD Class that will be granted full requested power

Pclass PSE Required Power Capacity given PSE output voltage

Disconnects Verify that each PSE port removes power given PD disconnects

Overloads Verify that each PSE port removes power in <100msec given PD overloads

The PSE Quick Inspection Test will
automatically respond to PSE attributes

PSL34M Quick Test

A R S | PSE Type: RUN TEST
established in the PSE tab menu of PSA oo Tedera |
- .. . - tatus
Interactive. Of critical importance is the P L2 P lr e uor Jreseive cameres.
specification of PSE Type and Powered Pairs. Bs Io [ —
MPS must also be correctly declared. Ba : Hes  mes  mes
F1rz 2 PASS ?2 Ef.}SS_ ?f :ﬁ:_ zf
) ) 13 PAsS_»52 Pass p ~
The PSE Quick Inspection Test does not EjiniCite e ses  eer
support any LLDP testing using the PSL- rera wes  mes s
H rar
3424M instrument. e
PSL 192.168.1.22 Save Result DONE

Important! Users must first select between 4
and 8 test ports prior to running PSE Quick Figure 4.61 PSA Quick Test Menu

Test. Those ports may contain arbitrary

combinations of odd numbered and even numbered ports as well as slot-multiplexer disconnected ports.

Once the desired test ports are selected, RUN TEST will initiate PSE Quick Test. Upon completion, the Save Result
button will store the test results into a text file in the current \Results\ path directory (see Section 3.2.5).

The psI34M_quick_test application is also accessible from PowerShell PSA (see Section 5.14).

4.7.6. Loop-Back Data Path Testing

Note: Loop-Back Data Path Testing is an optional feature for the PSL-3424M. It is enabled with a license key unique
to each instrument that may be purchased at any time as Sifos part number PSL-3424M-QT.

A commonly accepted test of multi-port PSE’s is to pass data packets through groups of PSE ports operating at
relatively high power loads to verify that the PoE loading is not adversely impacting packet flow. This testing can be
effected using a single packet source and a single packet counter by
“snaking” through pairs of PSE ports connected to pairs of PSL-

i3/ PowerSync Interactive 5

Aile  View Plest) Help 3424M test ports. Because the PSL-3424M passes data without PoE
- ool using the THRU port in each slot (see Section 3.1), small jumper
patch cables must be used to connect adjacent slot THRU ports, that

is, Slot 1 to Slot 2, Slot 3 to Slot 4, etc. This then creates the data

i3/ PowerSync Interactive - Loop-Back Tests

P loop-back path between adjacent PSE ports. Ethernet traffic may be
e e formatted to any speed from 10Base-T to Multi-Gig rates (2.5G, 5G,
CSe1z  pseTae  Tied 1 S or 10GBase-T). There is no latency in the data links.
I Slot34 PwiPars  4Far 3
I~ Si56 Class: 5
I st7e ot 3 7 The PSE Looped Data Path test menu (see Figure 4.63) facilitates
I~ Siot310 3 - . .. . p
~ stz Check Comects " this method of PSE testing requiring just a few mouse clicks to
I o ot = configure and verify test setups so that traffic testing can be
& 0D Ports 17 executed.
" EVEN Ports Update Status 19
Remove Fower 3 Oose Prior to accessing this screen from the Test drop-down menu, users
should properly describe PSE attributes in the PSE tab menu, then
: select the PD Type, PD Class, and PD Loading (power or current)
Figure 4.63 Looped Data Path Test Menu in the Power Up tab menu. The Looped Data Path Test menu will
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' Powersync Interactive - Loop-Back Tests then display those PSE/PD attributes under PD Emulation when it
PSL-3424 Loop-Back Data Path Testing opens.
Data Path PD Emulation Power Status
P o e Once the menu is opened, the desired loop-back paths are selected
W Ski56 Coss & M s under the Data Path set of checkboxes and the ODD Ports,
Daen o ™ H7 EVEN Ports radio buttons. In Figure 4.64, data is snaked
I setaz Check Comects W through a 6 port, 4-Pair capable PSE using PSL-3424M test slots
T ] . 1-6 odd numbered ports, i.e. test ports 1, 3,5, 7, 9, and 11. If
& ODD Pots 17 EVEN Ports was selected, test ports 2, 4, 6, 8, 10, and 12 would
O EVENPots _ UpdateStaus | = be utilized in the snaked data path. Also, referring to Figure 4.64,
Remove Power 2 Cise the emulated PD’s defined in the Power Up tab menu are Class 4
each with 16.4W power draw at the PSE port.

Figure 4.64 8-Port, Class 6 Loop-Back Setup Configuring a multi-port snaked data path can require at a number

of patch cable connections with commensurate opportunity for one
or more problematic physical connections. The Check Connects button will run the psl_conn_check utility across all
of the selected Data Path test ports to assure that PSE connections to PSL-
3424M test ports are all intact (see Figure 4.65). If one or more ports has a
defective connection, the displayed result will indicate the problem
connections.

psl_conn_checdk: ALL SPECIFIED PORTS CONNECTED TO 4Pr
PSE!

Once all physical connections are verified, the Power Port(s) button is
pressed to connect the emulated PD’s to the specified test ports. The Power Figure 4.65 Connection Check Result
Status indicators will display the ports as they get powered. 2-Pair PSE

ports that apply power and sustain the specified load and 4-Pair PSE ports that apply 4-pair power and sustain the
specified load will indicate with green indicators. 4-Pair PSE ports that power-up with 2-pairs and sustain the
specified load will indicate with indicators. Port powering is done one port at a time to deal with PSE power
management behaviors that might interfere with simultaneous PD connections.

At any time, the Update Status button will retrieve the powering status of every test port and update the Power Status
indicators. Once testing is completed, the Remove Power button will create emulated PD disconnects on all test ports
to get the PSE to remove power. Pressing Close removes the menu and returns the PSA Interactive tab menu and Port
Select panel.

4.8. 802.3at PSE Conformance Test Menu
The Conf Test tab menu is not available to PSL-3424 instruments and will be disabled.

4.9. Live PD Emulation Tab Menu

Live PD emulation relates to a fixed state of one or more test slots to behave as a user-described PD such that when
PSEs are physically connected or PoE service on a PSE port is restored, the PD will be detected and will present the
user defined classification and static power loading. This is a standard feature with the PSL-3424M instrument.

4.9.1. Multi-Port Live PD Emulation Menu

The Live Emul. tab menu (see Figure 4.75) is ”"‘"‘“‘5 -
utilized to configure, start, stop, and evaluate status : : ‘
of emulated PD(s) on one or more ports. The Pt Potp Jlowk il [Werkoos [CoiTes Lhofnd Jrasue Juor |
emulated PD(s) will present a valid 4-pair, single e Eoutaton e e Erbinsiefael
signature detection signature and a user specified PD Class || PD Class : S
class signature of Class 0 — Class 8. If emulations £ D ]| € Gam0 € ConeD
are performed on multiple ports, they will all be el [ Pep=pegee
identical virtual PD’s. (‘: E: ; x:j ® Fxold
Note: The psim_emulate_pd command may be sl = R
utilized in PowerShell PSA to create completely Min. 4-Pair Class: 1
unique PD emulations to each PSE port. See section T T
5.17.1 for further information.) € Moless || @0 PowerReg =
 MaxLoss ¢ Active & Purlevel | L

™ BT 2Pt € MaxClas:
The PD Load Power Level is the steady state power T O O e | st |
demand (in watts) of the emulated PD at the PD , PUR A PWRE: Lat; PSE: Typed, 4Pai
interface, referred to as Pclass_pd in 802.3 g
standards. When a PD Class is selected, the Power S5 e
Level will automatically adjust to the maximum Figure 4.75 Live PD Emulation Tab Menu
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allowed PD power draw for that class of PD. For example, selecting Class 6 would cause the Power Level entry to
become 51.0 watts. Users may then modify that power draw, either lower to any value or as much as 3 watts higher, by
entering the PD wattage in the Power Level entry box. For example, Power Level can range from 0.1 watts to 54
watts for a Class 6 PD.

The PD emulation can optionally emulate worst case cable loss. When No Loss is selected, the static power draw at
the PSE interface(s) will be the user specified Power Level. When Max Loss is selected, the power draw at the PSE
interface will be escalated to a level dependent on the specified PD Power Level and the expected power loss in a 100
meter cable connection with 12.5Q loop resistive loss per pairset (i.e. 6.25Q for 4-Pair powering). As an example, if
emulating a Class 6 PD with power draw of 51.0 watts, the load presented to the PSE interface when the PD is powered
will be closer to 60 watts depending the PSE output voltage.

There are three options for where the configured PD  EiaEAEEES

emulations will run: et
PSE |Pomecllp |Loads  |Mstes | wavelome | Conf Test  LiveEmul | PaiaSute | LLOP
1. The presently selected test port in the Slot-Port ; ey Emmdation Sie Pt 1
. PD Emulation 1 1 Live PD Emulation Status

Selection panel e | |EpEen chsion =)

2. All available ODD numbered ports in the PSL- € Cas0 || € Can0 O ClsS
. C Class1 " Class1 & Clazb

3424M_|nstrument _ s ||| e o
3. All available EVEN numbered ports in the PSL- Cans | et Jeess

3424M instrument semt ] e

Power Level Power Level
msw | ([Cod w
In a 24-port PSL-3424M configuration, the maximum Min. 4Pair Closs: 1
number of simultaneously active PD emulations is Cable Loss | LLDP
12, in the 16-port configuration, it is 8, and in the 8- ;:oL; e -
port configuration, it is 4 simultaneous emulated V(57 2 5 ot | DR
PD’s. | ® R Clpos Cpw Gasu | supcn |
F'\!I'RA: F'W'RB‘ LAN: PSE: Type-4, 4Pai

To run on the presently selected test port, the p
Selected Port radio button is selected. In Figure V5w
4.76, a Class 6 PD drawing 51.0W plus maximum Figure 4.76 Live Emulation on Single Port, Class 6 Emulation

cable loss is emulated on test port 1.

To run the PD emulations on all of the odd numbered ports (1, 3, 5, ..), All ODD Ports is selected and to run the
emulations on all of the even numbered ports (2, 4, 6, ...), All EVEN Ports is selected. In Figure 4.77, a group of six
Class 4 PDs drawing 14.2W plus maximum cable loss is emulated on test ports 1, 3, 5, 7, 9, and 11.

The Start Emul button (see Figure 4.75) is used to initiate Live PD Emulation at the Emulation Site. When Live PD
Emulation is started, the Start Emul button will convert to a Stop Emul button (see Figure 4.76). Live PD Emulation
will run indefinitely until it is stopped using the
Stop Emul button.

' PowerSync Interactive 5 = =] X

File View Test Help

EoR P T o ot Ao LGt T AR AL R The Get Status button initiates a survey of all
e i Emdoin e 900 Pone selected test ports and reports emulation status,
s e hsintng Wit ey B ] power status, power-grant status, port voltage,
Coom0 (| om0 coomss || e e : and PSE port power loading (see Figures 4.67
o |1 et Comme | 2 = : i
Comz || Comzcomr || 5 = e s : and 4.77). This status can be updated
€ 0ad (| Cogend Cooans || smeme m repeatedly
G oot (| F Clssd W o om "
Power Level | | Power Level ;i :%E ?‘: 23
55 142 W

Min. 4-Pair Class: 1

Cable Loss—| [ LLDP

€ Noloss || @ 0 Power Req
€ MaxLoss || € Active & PaLevel =)
F BT 2Pt € MaxClass Selectad D

Selected All ODI AIEVEN
C P © Poals 2/ Pat GetStatus | Stop Emud

PWRA [ PWRB: LAN: PSE: Type-d, 4Pai
% v5.4.03

Figure 4.77 Live Emulation on 6 Class 4 PD’s that draw 14.2W
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5. PowerShell PSA Scripting Environment

PowerShell PSA is a script development and interactive command execution shell built upon the Tcl/Tk scripting
language (version 8.6 or later). Tcl/Tk is an open source, portable, and easily extendable programming language
developed for Unix (Linux) and subsequently extended to Windows and MAC operating systems. On Windows
systems, Tcl/Tk version 8.6.9 is installed along with PSA software.

Tcl (Tools Command Language) is a scripting language consisting entirely of commands for developing programs that
run on and utilize command line interfaces. Tk is a significant extension to Tcl to enable Graphical User Interface
(GUI) applications that are (for the most part) platform-independent.

5.1. Tcl and Wish Shells

PowerShell PSA is provided with access to both a Tcl shell and a Wish shell. Shells are interactive command consoles
just like the traditional DOS command shell that accompanies Windows or a “terminal” shell in Linux. In fact, when a
Tcl or Wish shell is opened on a Windows-based system, traditional DOS commands such as “dir” are fully available.

Both Tcl and Wish shells support interpretive command execution, meaning commands may be typed and executed
immediately when the [Enter] key is pressed. There is no compilation or linking required for Tcl/Tk commands. This
feature makes Tcl/Tk an attractive solution for instrument control. Tcl is also quite powerful at managing and
analyzing arbitrary data structures through its “list processing” capabilities. There is a considerable body of
information regarding Tcl and Tk that is freely available over the Internet. Additionally there are some commonly used
reference books including “Practical Programming in Tcl and Tk” by Brent Welch. The remainder of this manual will
assume that the reader has some familiarity with Tcl — familiarity with the Tk extensions to Tcl is not necessary.

The Tcl Shell (see Figure 5.1) is purely a command entry and program execution shell that does not support GUI
application development. It supports keyboard entry, mouse operations, and shell configuration in a manner consistent
with the host command shell (e.g. Windows “cmd” shell or Linux “terminal” shell). It supports interactive user
prompting (via “standard input”) from a script. The Tcl Shell will not support Tk graphical interface extensions.

The Wish Shell (see Figure 5.4) is a newer shell designed to enable GUI application development. PowerShell Wish
uses the top-level window created by the Wish Shell to present a “Close PowerShell” button since the console window
opened by Wish is subsidiary to the top-level window. As with the Tcl Shell, the Wish Shell may be used either for
script execution or interpretive command execution. PowerShell Wish must be used by any applications or command
sequences that produce (PSA-3000) waveform traces since these require the Tk resources available under Wish.

5.1.1. Tcl Versus Wish in the PC Windows Environment

On Microsoft Windows systems, when a Tcl Shell is opened, users may right-click on the title bar to set properties for
the console shell. Generally, PC users will benefit from configuring the shell properties to support “QuickEdit” and
“Insert” modes. Text may be copied using the mouse to select the text and pressing [Enter] on the keyboard. Text
may be pasted by using the mouse or cursor keys to position the cursor and then right-clicking the mouse. One handy
feature of the Tcl shell is ability to select and copy columns of text or data. A second benefit is that the screen buffer
length can also be configured to very large sizes as part of the console settings.

Wish is more “Windows-like” in that users may use typical methods of selecting, inserting, deleting, and copy-paste as
are used in other Windows applications. Also, Wish is command-knowledgeable and will color code all known
commands as they are typed into the shell. Wish supports Tk graphics and offers easy access to graphical user
interface commands and tools such as message boxes. One limitation with the Wish Shell under Windows is that any
applications utilizing command-line prompts to the user will not function properly since Wish is will not take “standard
input” from the command shell. Also, the screen buffer length is limited and fixed.

5.2. PSA Connection Dialog

i3 PowerShell Tl - o x

When either PowerShell Tcl (see Figure 5.1) or PowerShell Wish
(see Figure 5.3) is opened, the user will be prompted via a
command prompt (Tcl) or via the PSA Chassis Select window
(Wish) to select an instrument address to connect. The dialog
will validate that the desired PSA/PSL instrument (henceforth
referred to as “PSA” in this section) is available on the local
network and then connect to that PSA.  If the PSA is not
available or is not powered, the dialog will refuse that connection.
If all known PSA’s are found to be unavailable, PowerShell will
open up in Demo Mode (see Figure 5.2) meaning that all
instrument control becomes “virtual” — that is to a fictitious PSA.
The PowerShell Tcl prompt will time out if given no response in
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Enter "psa_command' for command list
Use '<command> -?' for command help
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just under 10 seconds, at which time it will attempt to re-connect to the last successfully connected PSA address. (This
delay can be altered in the tclshrce.tcl resource file.)

When opening PowerShell Wish, the user may force PowerShell PSA to open to Demo Mode by simply selecting the
Demo Mode checkbox prior to pressing Connect. With Demo Mode, users
are given a choice of which type of PSA platform they would like to emulate
when PowerShell opens. Once PowerShell is opened (either Tcl or Wish), the
psa_demo command may be used to enter or exit Demo Mode as well as to
reconfigure characteristics of the PSA platform being emulated.

# PowerShell Initial Connecti... As PowerShell is opened, the
PSA_PVA Chassis Selection connected PSA will be inventoried for
Cornect To: available test ports. Attempts to
192166221105 Add Chassis address commands to non-available
et - test ports will be rejected. Changing Figure 5.2 Demo Mode Warning
192.168.221.105 PSA connection to a different PSA via
192.168.221.108
192168221109 the psa command (see

3 PowerShellWish — O

below) will always update

X
[~ Demo Modz this inventory. % CLOSE
= Connect PowerShell PSA is a Tcl .NQ!‘!9£§.’L?.23 PowerShell

or Wish shell extended by

a number of commands, (_PowerShell 34 Wish Console = o X
Figure 53 PowerShell  Wish jlities, and test scripts e o b .
Connection Dialog dedicated to the cxxancenss  PoverShell CORAnd Processor 5.4  wexxxxaxxx

o Powersync & PhyUiew Analyzers .

PowerSync Programmable  [ziiiin  gRenae e o I
Load. All of the standard Tcl (and Tk in the case of Wish) esrssunn; [Eker:psa_conmand®ar conmasliist sexmmemnta
commands are available to programs running in PowerShell. The  [aii il L L i
remainder of this chapter will introduce the PowerShell PSA wxxxmunsxxs Connecting to PSA at 192.168.1.22 xxwamensxxss
extensions to Tcl/Tk. PSE Local Configuration

C:/Users/Public/Sifos/PSA3000/Config/FCbl_12.txt

wxxuw Use psa_pse to configure PSA Analyzer for this PSE. wwwwxx

5.3. PowerShell PSA Command
Documentation Conventions

In presenting the PowerShell PSA API over the next few sections,
certain conventions will be commonly utilized.

Convention ‘ Definition

PsA-1,1+)| v

Figure 5.4 PowerShell Wish

keyword An APl command that will typically be followed by one or more command arguments. The

(command) minimum required text to execute the command on the command line is highlighted in purple.
(Scripts must utilize the full name of the command.)

-? A universal argument that responds with information on how to use the command including all
command arguments. If a command is given no arguments, the Help menu often will appear.

? A universal query argument to obtain the configuration state of the associated entity or function.

<parameter> The “<” and “>” brackets indicate that a particular argument or argument set are optional.

literal A literal argument associated with a command. Literal arguments may be followed by associated

(sub-command) | Parameters but seldom have “nested” literal arguments.

parameter A numeric or alpha-numeric argument accompanying a command or literal argument. Absence of
an optional command parameter results in no change to the associated configuration value.

<pPort> PSL-3424M test port addresses may be expressed as a literal “p” followed by the integer test port

number (1, 2, 3, ... 24). This notation is an alternative to the standard slot,port notation utilized with
<sSlot> all other PSA-3000 instruments. In the PSL-3424M, test slots consisting of two multiplexed PSE
test ports may be addressed with literal “s” followed by integer slot number (1, 2, 3...12). This

addressing allows command interaction without regard to the multiplexer setting in a test slot.

PSL-3424M commands will also accept port,prset addressing following rules that are specific to the
PSL-3424M (see below). The most recently addressed port is presented using port,prset format in
the command prompt. See section 9.1.1 for description of p99 broadcast configuration ports.

<port,prset> Within the PSL-3424M, the notation port,prset conveys the physical address of a PSE test port
(e.g.1,2,3,...24) and a virtual (non-physical) pairset value (1 or 2) that only has meaning to host
software and instrument firmware. When a port is configured as 2-Pair Alt-A (for testing a 2-Pair
Alt-A powering PSE), the pairset value is “2”. When a port is configured as 2-Pair Alt-B (for testing
a 2-Pair Alt-B powering PSE) or is configured as 4-Pair, the pairset value must be “1”.

Structured as
Port,1 or port,2

“1” Indicates logical “OR”

stat An query available to many commands, including all meter commands, to report Operational State
and in some cases, to return a measurement result.
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5.3.1. PowerShell PSA Help Capabilities

Every PowerShell PSA command provides interactive help capability at the PowerShell PSA command line. Executing
the command with the single argument “-?”” will return the command usage instructions.

An example would be:
PSA-1,1> vdcaverage -?

Tcl/Tk help is available from “Help” applications that are provided with Tcl/Tk.

5.4. The PowerShell PSA Prompt

In PSA 5.x version software, the PowerShell PSA prompt always conveys the following information when connected to
a PSL-3424M instrument:

Test Port Config | Prompt Information Examples
2-Pair Alt-A Presently addressed test port and pairset (=2 for Alt-A) | PSA-1,2>
PSA-8,2>
2-Pair Alt-B Presently addressed test port and pairset (=1 for Alt-B) | PSA-6,1>
PSA-14,1>
4-Pair (Single Presently addressed test port with pairset fixed at 1. PSA-2,1+>
Signature) Single signature configuration is indicated by the single | psa-6,1+>
“+” symbol.

Important! The PowerShell PSA prompt embedded address has a subtly different meaning when connected to a PSL-
3424 versus other members of the PSA-3000 family.

In 2-pair configurations utilized with a PSE powering the Alt-A pairset, all commands and queries must be addressed to
an address portNumber,2. In 2-pair configurations utilized with a PSE powering the Alt-B pairset, all commands and
queries must be addressed to portNumber,1. In 4-pair Single and Dual signature configurations, all commands and
queries must be addressed to portNumber,1. The prompt will always display the legitimate current address.

Important! Using the pPort notation for port addressing will work universally regardless of test port configuration.
This is recommended because it supports port addressing without needing to know the port configuration.

Important! Using the sSlot notation in the PSL-3424M will work universally regardless of the port multiplexer
configuration. This is useful in applications where keeping track of the connected PSE port is not important. Each pair
of test ports, e.g. 1 and 2 or 3 and 4 represent a test slot. So at most, there are 12 test slots in a PSL-3424M

Test port (2-pair and 4-pair) configurations are directly performed using the psl_setup command. See Section 5.8.

5.5.  PowerShell PSA Important Global Settings

PowerShell PSA incorporates many global settings (or global variables), some of which will be of interest to test script
developers and other system users. In particular, those settings associated with PSE attributes will affect decisions
made within automated test suites and analysis utilities. These settings and their associated global variable names are
described in the following table.

Setting ' Global Variable | Value Range Configuration Commands

Current Test Port port 1,1-12,2 Any command or query with a non-
broadcast slot,port will alter port

PSE Category psaPseClass AT or BT psa_pse, psl_auto_port

PSE ALT (Powered psaDefaultAlt A, B, or 4Pr alt, psa_pse, and psl_auto_port

Pair) Configuration can configure this setting.

PSE Polarity psaDefaultPol MDI, MDI-X, MDI+MDI-X, MDI- Not relevant to PSL-3424 as test

Configuration X+MDI, MDI+MDI, MDI-X+MDIX | ports are polarity insensitive

PSE MPS psaPseMps AC or DC psa_pse and psl_auto_port can

(Disconnect) Method configure this setting.

PSE 4-Pair Type psaPsedprType NONE, Type-3,Type-4, Type- psa_pse and psl_auto_port can

3ac, Type-4_ac configure this setting.

Type-2 PSE High psaPseHpGrant NONE, PHY, LLDP, psa_pse and psa_auto_port can

Power Grant Method PHY+LLDP configure this setting.

Populated Test Ports | slotRange {123...24}

Test Port Pair State psaPairState 2Pr, X, 4PrS1, 4PrD1 psa and psa_config will update this

Test Blade Type psaTestBladeType list based on curren_tly connected
PSA. psl_setup will alter the value
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Setting | Global Variable | Value Range Configuration Commands

Test Port Firmware psaPortVersion Array of n.nn formatted values | Of psaPairState. Each of these
Version per test port globals are arrays indexed by Test
Test Port Hardware psaTestBladeHW Array of interger version Ports (.g. psaTestBladeType(1,1))
Version ver numbers per test port

Important! The Global Variable port has special significance throughout PowerShell PSA and must always store the
currently addressed test port in the slot,port format. When PSL-3424 port addressing is done using the pN format, as is
commonly recommended throughout this section, those addresses should NOT be stored in the global variable port.
The variable name port may be used for pN formatted addresses only if that script does not connect to the global
variable port.

5.6.  Script Writing with Notepad ++ (for Microsoft Windows)

PowerShell PSA scripts may be created and edited in the freely available Notepad++ source code editor that is readily
available on the web (e.g. https://notepad-plus-plus.org). This powerful editor is knowledgeable of Tcl/Tk and
PowerShell PSA commands, global variables, and other common syntactical constructs such as braces and brackets,
math operators, etc. It provides many powerful capabilities that support authoring and troubleshooting bug-free scripts.

To configure Notepad++ for PowerShell PSA, first install Notepad++, then use the Language drop-down menu to
Define Your Language..., then select the Import control and import the file PowerShell_PSA.xml from the installed
directory for PSA software. This will typically be c:\Program Files (x86)\Sifos\PSA3000\ on a Windows computer.

5.7. PowerShell PSA Configuration Commands

PowerShell PSA configuration commands are specific to a PowerShell (console) window. The commands only affect
that window and will have no immediate impact to any other PowerShell windows. Settings for “psa” (most recent IP
Address) and the most recently accessed PSE Attributes File will be remembered when a new shell is opened.

Command Configuration Parameters Query = Returned
Parameters

psa ipAddress ? Current Chassis IP
Selects the instrument to which subsequent commands and Address

queries will be directed.

ipAddress An n.n.n.n format IP address. This address will apply
until re-established by another psa command and is persistent if
the shell is closed and re-opened.

psa_demo <ON <PSA | PSL | PSL3400 | SA> | OFF> slots num_blades

This command enables or disables the Demo Mode and selects

the type of platform to emulate in Demo Mode. In Demo Mode,

most commands may be executed just as when connected to a

live instrument. Default emulation will be PSA-3000 with 12

populated test slots.

ON Enable Demo (Emulation) Mode

OFF Disable Demo (Emulation) Mode — must be connected to
an instrument.

PSA Emulate PowerSync Analyzer (PSA-3000)

PSL Emulate PowerSync Programmable Load (PSL-3000)

PSL3400 Emulate PSL-3424A or PSL-3424L Programmable
Load. Important! There is limited support for the PSL-
3424M in Demo Mode.

SA Emulate PowerSync Service Analyzer

numblades The number of populated test slots (1-12)

psa_pse <filename> <-nosetup> <-spec at | bt| prop4><-alt A| B | 4Pr | ? AT | BT | PROP4
<-pol mdi | mdi-x | mdi-x+mdi | mdi+mdi | mdi-x+mdi-x | (Alt) A| B | 4Pr
mdi+mdi-x> <-mps dc | ac> <-grant none | phy | lldp | Polarity
phy+lldp> <-4prtype none | type-3 | type-3_ac | type-4| type- MPS (AC | DC)

4 _ac | dual4> <-min4prclass none|1]2|3]|4|5>
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Command Configuration Parameters Query | Returned
Parameters

Configure and/or load (from a file) the PSE attributes. While HP Grant
PSE attribute files (see section 3.2.4) contain many 4-Pair Type
characteristics of a particular PSE, the only attribute that affects Min. 4-Pair Class

PSL-3424M configuration is the powered pair configuration
conveyed by the -alt argument or carried inside of PSE attribute
file as Default_ALT_Setting.

Other PSE attributes might be of interest to user-developed
software for the PSL-3424M so for that reason, some of the
other PSE attributes that don't affect test slot configuration are
described here.

Important! When executing psa_pse, each test slot will be
configured accordingly for 2-Pair Alt-A, 2-Pair Alt-B, or 4-Pair
mode. However multiplexer settings of each slot will not be
altered.

filename The specific file name, EXCLUDING path and
extension, that will be installed. If no file name is specified,
psa_pse will maintain existing PSE attributes unless specified
in other arguments to psa_pse. |If file is provided, any
settings in that file will be overridden by any attributes
specified with the psa_pse command.

-spec at: PSE designed to 802.3at Specification
-spec bt: PSE designed to 802.3bt Specification
-spec prop4: Proprietary design - not fully 802.3 Compliant
-alt: Declare PSE powered pair(s);
A: PSE powers Alt-A. Valid for AT and BT PSE's.
B: PSE powers Alt-B. Valid for AT and BT PSE's.
4Pr: PSE powers all 4-pairs. Valid for BT and PROP4 PSE's.
-grant: Declare how PSE grants full power to PD's.
none: Does not support >15W Power (e.g. Type-1 PSE)
Ildp: PSE requires LLDP to negotiate full power.
phy: PSE grants full power with multi-event classification.
phy+lldp: PSE grants full power with multi-event
classification, then uses LLDP to refine power demand.
-4dprtype: Define the PSE 4-pair type. Only valid for BT and
PROP4. Set to NONE if AT.
none: PSE is 2-pair powering (802.3bt 2-Pair).
type-3: PSE is TYPE-3 restricted to 60W maximum output.
type-3_ac: PSE is TYPE-3 (see above) supporting autoclass.
type-4: PSE is TYPE-4 with 100W maximum output.
type-4_ac: PSE is TYPE-4 (see above) supporting autoclass.
dual4: PSE is Proprietary 4-Pair dual 30W maximum output.
-mindprclass: Declare minimum class to get 4-pair powering.
Only valid for BT and PROP4. Set to NONE if AT.
Valid values: 1, 2, 3, 4, 5 or NONE.

Note: Use psa_saveConfig to permanently update any settings
overrides for a particular PSE.

psa_saveConfig <filename>

Saves a PSE Attributes File to the standard configuration
directory “\Config”.

filename The specific file name, EXCLUDING path and
extension, that will be installed. If no file name is specified,
psa_saveConfig will save to the last PSE Attributes File

loaded.
psa_version Outputs current version of PowerShell PSA software
components.
psa_exists ipaddress 1 =PSA found
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Command Configuration Parameters Query | Returned
Parameters

Returns “1” if PSA is found on network and “0” if PSA is not 0 =No PSA found
found on the network.

ipaddress The IP address of a PSA chassis.
gpsa_config ipAddr#1l <ipAddr#2 ipAddr#3... ipAddr#8 >

Preconfigures up to 8 PSA / PSL / PVA chassis’ for rapid
switching between chassis connections using gpsa command.
Must be executed before gpsa can be used.

ipAddr#1 First of up to 8 PSA/PSL chassis addresses

ipAddr#2 Second of up to 8 PSA/PSL chassis addresses

ipAddr#N Last of up to 8 PSA/PSL chassis addresses

gpsa ipAddr

Switches from current PSA / PSL / PVA chassis to a different
PSA / PSL / PVA chassis in a small fraction of a second.
Chassis address specified must have been included in a prior
gpsa_config command.

ipAddr PSA /PSL /PVA address to switch to.

psa_latency_test | <ipAddr> <ioCount> <-v> PSA Address,
Utility to statistically analyze network connection latency Measurement Count,
between host computer and PSA instrument and process Minimum Latency (msec),

preemption delays within the host computer. The command will
report Minimum, Maximum, and 95" Percentile values for I-O
response time for specified interactions with a specified PSA

Maximum Latency (msec),
95" Percentile Latency

address. It will also categorize I-O response time and internal (msec),
process execution integrity. See Section 3.3 for further I-O Status: OK | WARNING |
information about Network Connection Latency. PROBLEM!
PROCESS_STATUS: OK |
ipAddr IP address of PSA Instrument to which connection WARNING | PROBLEM!
latency is being studied. Default address is currently
connected PSA instrument.
ioCount Count of latency measurements to be performed.
Range is 100 to 2000 measurements. . Default value is
100 measurements. Higher counts will catch more
intermittent problems.
-v Produce diagnostic details from the psa_latency_test utility.
Default is no diagnostic details.
5.8. Test Slot Configuration Commands
PSL-3424M test slots each independently support three possible configurations:
Test Port Configuration =~ PSE Powering Capability Application |
2-Pair Alt-A 2-Pair Powering the Alt-A Pairset Testing 2-Pair, Alt-A powering PSE’s
2-Pair Alt-B 2-Pair Powering the Alt-B Pairset Testing 2-Pair, Alt-B powering PSE’s
4-Pair Single Signature 4-Pair Powering both Pairsets Testing 4-Pair powering PSE’s

PSA software automatically adapts to each of these configurations.

Important! Operations such as setting load currents, transient loads, measuring voltage, and measuring current all
depend upon the correct configuration for the testing application. So it is vital to configure test slots to properly match
the PSE Powering Capability as shown in the table above.

PowerShell PSA always keep track of each test port’s present configuration. So command and query addressing
determines the behavior of each command.

Important! When using multi-cast addressing (port p99) to simultaneously configure all test slots, it is essential that
all test slots be in the exact same Test Port Configuration (i.e. 2-Pair Alt A or 4-Pair Single). Otherwise, those
commands will be rejected by PowerShell PSA.
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Test slot mode (e.g. 2-Pair Alt-A) is controlled by a relatively short set of commands. A the most basic (or
“primitive”) level, the psl_setup command establishes a Test Port Configuration. Above that level, the following
utility commands can utilize psl_setup to alter the Test Port Configuration:

Command | Test Ports Affected |

psa_pse (see Section 5.7) All Test Ports

psl_conn_check (see Section 5.11) Some or All Test Ports

psl_auto_port (see Section 5.11) All Test Ports
Command |Address Configuration Parameters Query Returned

Parameters
psl_setup |<pPort> <2pA | 2pB | single> ? MUX Connection:
Removes any PSE power and configures the slot multiplexer to CONNECTED |
<p99 odd> |connect the addressed port, pPort, to the slot testing resources. DISCONNECTED

This then disconnects the other PSE input port sharing the same
slot. Optionally configures the test slot to one of three Test Slot
Configurations depending upon PSE powering capability.

<p99 even>
Slot Configuration:
2-PAIR ALT A |
2-PAIR ALT B |
4-PAIR

Test Slot Configurations:

2pA Establishes a 2-Pair configuration for testing 2-Pair PSE’s
that power the Alt-A pairset. 2-Pair PSE’s can be 802.3at or
802.3bt compliant.

2pB Establishes a 2-Pair configuration for testing 2-Pair PSE’s
that power the Alt-B pairset. 2-Pair PSE’s can be 802.3at or
802.3bt compliant.

single Establishes a 4-Pair configuration for testing 4-Pair
(802.3bt) PSE’s emulating a Single Signature PD
configuration.

Multicast Addressing:

p99 odd Multiplex connect all Odd numbered ports, then if Test
Slot Configuration is provided, configures those slots to the
PSE powered pairs selection.

p99 even Multiplex connect all Even numbered ports, then if
Test Slot Configuration is provided, configures those slots to
the PSE powered pairs selection.

5.9. Test Port Configuration Commands

The following commands are directed to specific test ports or test slots and are generally used for static configuration of
test resources at that test port. Important! The single cast pPort address must be delivered to a multiplexer connected
test port. Otherwise the test port configuration command or query will be rejected.

Whenever the pPort address is provided, the default test port for that and all subsequent commands will be updated as
will the command prompt showing the port address in slot,port format (see Section 5.4).

An alternative to the pPort address is the sSlot address. When this address is provided, the configuration is delivered to
the test slot (e.g. Slot 1 or Slot 3) regardless of slot multiplexer configuration. In this case, the new default test port
becomes the multiplexer connected port in that Slot.

Configuration operations generally support the multicast address p99, however, the multicast address will only be
accepted when all test ports in the PSL-3424 are in the same Test Port Configuration, e.g. 2-Pair Alt-A or 4-Pair
Single (see Section 5.8). Important! The multicast port p99 is insensitive to multiplexer configuration in each slot so
in effect, it is a broadcast slot configuration.
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Configuration Parameters

Command | Address

passive

<pPort |
sSlot |
p99>

12|24

Configures detection signature. See technical data in Section
3.4.3 for further information on detection signatures.

Multicast Support General: p99

r 12: Configure detection signature to (invalid) 12KQ
r 24: Configure detection signature to (valid) 24KQ

Query | Returned
Parameters

Resistance Value
(Kohm)

(Per pairset if in 4-
Pair Dual
configuration)

port

<pPort |
sSlot |
p99>

connect | isolate

Connects or disconnects test resources including detection-
classification signatures and active load. When disconnected,
test port will appear as high impedance.

Multicast Support General: p99

connect: Connect the test slot resources including detection
signature, class signature, and active load.

isolate: Remove the test slot resources. Important! Unlike
other PSL-3424 and PSA-3000 instruments, with the PSL-
3424M this action will generally cause a PSE to remove
power. To prevent a PSE from re-powering, set the
detection signature to (invalid) 12KQ.

CONNECTED |
ISOLATED

(Per pairset if in 4-
Pair Dual
configuration)

class

<pPort |
sSlot |
p99>

pdClass

Configures an emulated PD Classification signature that is
constrained by Test Port Configuration.

Multicast Support General: p99

pdClass: PD Class to emulate. Options are:

Test Port Configuration | Valid Classifications
2-Pair (Alt-A or Alt-B) 0]1]2]|3]4
4-Pair Single 0]1]2|3]4|5|6]7]|8

PD Class
(0-8)

Autoclass state
(DISABLED |
ENABLED)

iload

<pPort |
sSlot |
p99>

<i loadCurrent> <s inrushCurrent>

Configures total static load current and inrush current that
appear when a PSE applies power to one or both pairsets (Alt-A
and/or Alt-B). Important! Test slot must be properly configured
for PSE powered pairs (see Section 5.8) in order for this
command to configure the requested load current.

Multicast Support General: p99

i Specify static load current that appears 100msec after PSE
power is applied

loadCurrent: Static load current in mA. Range is 0 to 975mA
when addressed test port is configured for 2-Pair and 0 to
1950mA when addressed test port is configured for 4-Pair.
Granularity is 2mA. Default is previously configured load
current.

s: Specify a non-default start-up load current that appears
during first 100msec after PSE power is applied. If not
specified in the command, the default start-up current will
be 80mA.

InrushCurrent: Start-up load current in mA. Range is 0 to
975mA when addressed test port is configured for 2-Pair
and 0 to 1950mA when addressed test port is configured for
4-Pair.

Static Load Current
(mA)

Inrush Load
Current (mA)
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Command | Address @ Configuration Parameters Query | Returned
Parameters

ptrans <pPort| | <iload_current> <short | mid | long | hold > <go | arm> ? Transient Current
sSlot | Configures transient load current, transient load duration, and/or (mA) ] )
p99> transient load trigger mode. Transient load current is applied to Transient DUTathﬂ
one or both pairsets (Alt-A and/or Alt-B). Important! Test slot (Short | Mid |
Long | Hold)

must be properly configured for PSE powered pairs (see
Section 5.8) in order for this command to configure the
requested transient load current.

Multicast Support General: p99

Load transients can be initiated on command or can be Event
Triggered to synchronize with other test ports or with meter
measurements (see Section 3.1.3).

Multicast Support General: p99

i: Specify transient load current that is applied immediately with
the command or upon an Event Trigger

loadCurrent: Transient load current in mA. Range is 0 to
975mA when addressed test port is configured for 2-Pair
and 0 to 1950mA when addressed test port is configured for
4-Pair. Granularity is 2mA. Default is previously configured
transient current.

short: Specify transient time duration of 5.5msec. Useful for
evaluation of llim_min responses of the PSE.

mid: Specify transient time duration of 45msec. Useful for
evaluation of Tcut_min responses of the PSE.

long: Specify transient time duration of 100msec. Useful for
evaluation Tcut_max responses of the PSE.

hold: Specify permanent load change to loadCurrent upon
execution of the command or upon an Event Trigger.

go: Initiate the load transient immediately upon execution of the
command. This is default behavior unless arm is specified.

arm: Initiate the load transient when the next Event Trigger
occurs (see Sections 3.1.3 and 3.1.4). This option enables
load transients to be synchronized on multiple test ports and
also to be synchronized to meter measurements.

trigout <p0>

Initiates an Event Trigger that is broadcast to all test ports in the
PSL-3424M. The Event Trigger is a hardware trigger that
originates in the instrument controller and therefore, the only
valid command address is p0. Any armed load transients and
meter measurements will then commence when the Event
Trigger is received.

Event triggers may span multiple instruments through the BNC
connectors on the controller blade and in conjunction with the
trig_port command.

psa_ <pPort| | <trigout>

disconnect | sSlot| | Thisis a utility command that MAY revise any prior settings
p99> performed by port and iload.

Emulates a PD disconnect. Detection signature is removed
and load current is set to OmA.

Multicast Support General: p99

trigout: Produces an event trigger as the load current is set to
OmA.
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Command | Address @ Configuration Parameters Query | Returned
Parameters

trig_port <p0> in | out ?

Configures the BNC Trigger port on the PSL-3424 to be either a
transmitter (to transmit Event Triggers) or a receiver (to receive
hardware triggers from other PSA/PSL instruments).

in: Configure as a receiver to receive hardware triggers and
broadcast those triggers internally as Event Triggers.

out: Configure as a transmitter to transmit a hardware trigger
when an Event Trigger is generated internally.

5.10. Test Port Measurement Commands

The following commands are directed to specific test ports or test slots and generally used for static configuration and
measurement query of test resources at that test port. Important! The single cast pPort address must be delivered to a
multiplexer connected test port. Otherwise the test port configuration command or query will be rejected.

Whenever the pPort address is provided, the default test port for that and all subsequent commands will be updated as
will the command prompt showing the port address in slot,port format (see Section 5.4).

An alternative to the pPort address is the sSlot address. When this address is provided, the configuration is delivered to
the test slot (e.g. Slot 1 or Slot 3) regardless of slot multiplexer configuration. In this case, the new default test port
becomes the multiplexer connected port in that Slot.

Configuration operations generally support the multicast address p99, however, the multicast address will only be
accepted when all test ports in the PSL-3424 are in the same Test Port Configuration, e.g. 2-Pair Alt-A or 4-Pair
Single (see Section 5.8). Important! The multicast port p99 is insensitive to multiplexer configuration in each slot so
in effect, it is a broadcast slot configuration.

Command Address | Configuration Parameters Query | Returned Parameters

pstatus <pPort | stat PSE power status,
sSlot | | Queries PSE power status, ON or OFF, from specified test ON or OFF
p99> port, reporting separately for each pairset when in 4-Pair (per pairset in 4-Pair
mode. Also returns the PSE Type (AT or BT) and the Mode)
Assigned Class when PSE power is in the ON state. PSE Type (AT or BT)
o ) Assigned Class
This is a query only and must include the stat (query) ©|1]2]3]4]5]6]7]
argument. 8
vdcaverage <pPort | |<trig off | ext> <period 100m | 1s> stat READY | ARMED |
sSlot | | configures and/or performs an Average DC Voltage TIMEOUT
p99> measurement at the POE connection (see Figure 3.1).
Meter configurations are retained persistently in each test If READY:
port and may be combined with measurements (stat Average DC Volts

queries). In 4-pair mode, each pairset (Alt-A, Alt-B) are

reported independently. (per pairset in 4-Pair

) ) A modes)
Multicast Configuration Support: p99
trig off: Meter measurement is initiated immediately upon | ? Trigger Mode
command execution and will return a result IMMEDIATE or EVENT
trig ext: Meter measurement is armed will wait up to at Averaging Period
least 10 seconds for an Event Trigger to start the 100m | 1s

measurement. stat query will return meter status as
ARMED, READY, or TIMEOUT.

period 100m: Configures the meter sampling integration
time to 100 msec

period 1s: Configures measurement sampling integration
time to 1 second
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Command Address | Configuration Parameters Query | Returned Parameters
idcaverage <pPort| |<trig off | ext> <period 100m | 1s> stat READY | ARMED |
TIMEOUT
sSlot | Configures and/or performs an Average DC Current
p99> measurement. Meter configurations are retained
persistently in each test port and may be combined with If READY:
measurements (stat queries). Total 2-Pair or 4-Pair
Multicast Configuration Support: p99 current in mA
trig off: Meter measurement is initiated immediately upon |, Trigger Mode
d ti d will ret It )
. command execution an WI. return a r.esu . IMMEDIATE or EVENT
trig ext: Meter measurement is armed will wait up to at A ing Period
least 10 seconds for an Event Trigger to start the veraging Ferio
measurement. stat query will return meter status as 100m | 1s
ARMED, READY, or TIMEOUT.
period 100m: Configures the meter sampling integration
time to 100 msec
period 1s: Configures measurement sampling integration
time to 1 second
vdcpeak <pPort| |<trig off | ext> <max | min> <period 100m | 1s> stat READY | ARMED |
sSlot | | Configures and/or performs a Peak Voltage measurement TIMEOUT
p99> | atthe PoE connection (see Figure 3.1). Meter
configurations are retained persistently in each test port If READY:
and may be combined with measurements (stat queries). Peak Volts
In 4-pair mode, each pairset (Alt-A, Alt-B) are reported . in 4-Pai
independently. gﬁggggrset In a-Far
Multicast Configuration Support: p99
p -
trig off: Meter measurement is initiated immediately upon | Trigger Mode
command execution and will return a result IMMEDIATE or EVENT
trig ext: Meter measurement is armed will wait up to at Peak Type
least 10 seconds for an Event Trigger to start the MIN or MAX
measurement. stat query will return meter status as Averaging Period
ARMED, READY, or TIMEOUT. 100m | 1s
max: Report the maximum peak voltage over the sampling
time
min: Report the minimum peak voltage over the sampling
time
period 100m: Configures the meter sampling time to 100
msec during which 256 samples are analyzed
period 1s: Configures measurement sampling integration
time to 1 second during which 256 samples are
analyzed
idcpeak <pPort | |<trig off | ext> <max | min> <period 100m | 1s> stat READY | ARMED |
sSlot | | Configures and/or performs a Peak Current measurement. TIMEOUT
p99> Meter configurations are retained persistently in each test
port and may be combined with measurements (stat If READY:
quer.|es). ) ) Total 2-Pair or 4-Pair
Multicast Configuration Support: p99 peak current in mA
trig off: Meter measurement is initiated immediately upon |, Trigger Mode
command execution and will return a result ’
. . . . IMMEDIATE or EVENT
trig ext: Meter measurement is armed will wait up to at
least 10 seconds for an Event Trigger to start the Peak Type
measurement. stat query will return meter status as MIN or MAX
ARMED, READY, or TIMEOUT. Averaging Period
max: Report the maximum peak voltage over the sampling 100m | 1s
time
min: Report the minimum peak voltage over the sampling
time
period 100m: Configures the meter sampling time to 100
msec during which 256 samples are analyzed
period 1s: Configures measurement sampling integration
time to 1 second during which 256 samples are
analyzed
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Command Address | Configuration Parameters Query | Returned Parameters
paverage <pPort | |<period 100m | 1s> stat Total 2-Pair or 4-Pair
sSlot | |This is a utility command that MAY revise any prior settings Average DC Power in W

p99> performed by vdcaverage and idcaverage.

Configures and/or performs an average power
measurement utilizing average voltage and current
metering (see above). Measurements are always
immediate triggered and may be performed per pairset
when in a 4-pair mode.

period 100m: Configures the meter sampling integration
time to 100 msec

period 1s: Configures measurement sampling integration
time to 1 second

5.11. PowerShell PSA Test Support Utilities

PowerShell PSA includes a number of utilities and higher-level commands that perform test support functions on a port
level. Unlike most test port Configuration and Measurement commands that interact directly with the PSL-3424 test
instrument, utilities perform their tasks by combining PowerShell PSA configuration and measurement commands into
integrated PowersShell PSA programs. As such, many of the commands in Sections 5.9 and 5.10 may have their
associated configurations altered by test support utilities described here. Generally, there is no concept of broadcast
port addresses (e.g. p99) with these utility commands.

Important! The single cast pPort address must be delivered to a multiplexer connected test port. Otherwise the utility
command will be rejected.

Whenever the pPort address is provided, the default test port for that and all subsequent commands will be updated as
will the command prompt showing the port address in slot,port format (see Section 5.4).

An alternative to the pPort address is the sSlot address. When this address is provided, the configuration is delivered to
the test slot (e.g. Slot 1 or Slot 3) regardless of slot multiplexer configuration. In this case, the new default test port
becomes the multiplexer connected port in that Slot.

Command Address | Command Parameters Returned
Parameters

psl_auto_port | <pPort> <lldp> <-save PSE_Name> PSE Class,
Automatically discovers critical PSE attributes from a connected Default_ ALT _
PSE at address pPort or on the currently addressed port. Setting
Attributes discovered generally include PSE Class (AT or BT), PSE 4Pair
PSE Type (Type-1, Type-2, Type-3, or Type-4) and Minimum 4- T - -
Pair Powered Class (NONE, 1, 2, 3, 4, 5). ype

PSE_Min_4Pair_

See Section 3.2.4 for further information on PSE attributes and Class

associated configuration files. Also see Section 5.5 for further
information on PowerShell PSA system global settings.

-save: Control to store the learned PSE attributes to a PSE
Attributes file for later retrieval and automatic instrument
configuration.

PSE_Name: Unique name (e.g. model number) of PSE to save

PSE attributes to. Attribute file will be a text (.txt) file stored in
the \Config\ Directory path (see Section 3.2.5).
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Returned

Command Address | Command Parameters

psl_conn_
check

<4pr | 2pA | 2pB> <<pNa <pNb <pNc. ... > | <sMa <sMb <sMc.
s>

Verify that PSE ports are properly connected as expected to one
or more PSL-3424M test ports or test slots.

If Test Port Configuration (4pr, 2pA, or 2pB) is not specified, then
the present test slot configuration of the first port or slot provided
must be in common with all other ports pN or slots sM provided or
the command will be rejected.

If no test ports or slots are provided, then the command expects
that either all ODD numbered or all EVEN numbered test ports are
multiplexer connected and if so, will evaluate those test ports.
Otherwise, the command will be rejected.

4pr: Force all test slots to a 4-Pair configuration for checking 4-
Pair capable PSE port connections.
2pA: Force all test slots to a 2-Pair Alt-A configuration for checking
2-Pair Alt-A powering PSE port connections.
2pB: Force all test slots to a 2-Pair Alt-B configuration for checking
2-Pair Alt-B powering PSE port connections.
pNa: First port to check PSE connections on. Port Na must be a
multiplexer connected test port.
pNb: Second port to check PSE connections on. Port Nb must be
a multiplexer connected test port.
sMa: First slot to check PSE connections on. The multiplexer
connected port N on slot Ma will be evaluated.
sMb: Second port to check PSE connections on. The multiplexer
connected port N on slot Mb will be evaluated.

Parameters

Returns “ALL
CONNECTIONS
VERIFIED!”

or a list of
disconnected test
ports.

psl_connect

<pPort |
sSlot>

<i loadCurrent> <trigout>

Connects presently configured detection and class signatures,
configures a static load at power-up, and optionally produces an
event trigger coincident with the port connection operation.

i: Specify static load current that appears 100msec after PSE
power is applied. Default is presently configured load current.

loadCurrent: Static load current in mA. Range is 0 to 975mA
when addressed test port is configured for 2-Pair and 0 to
1950mA when addressed test port is configured for 4-Pair.
Granularity is 2mA.

trigout: Generate event trigger upon signature connection.

psl_mux

This query returns the multiplexer connected test ports in all test
slots of the PSL-3424M. The returned list therefore has one test
port from each test slot.

List of connected
test ports

PN pN pN pN...

psa_wait

pPort

vdcaverage | vdcpeak | idcaverage | idcpeak

Utility to query triggered meter result without explicitly waiting for

measurements to complete. Will return same as meter stat query

once meter has resolved to READY.

vdcaverage: Report event triggered average voltage result when
measurement is completed.

vdcpeak: Report event triggered peak voltage result when
measurement is completed.

idcaverage: Report event triggered average current result when
measurement is completed.

idcpeak: Report event triggered peak current result when
measurement is completed.

READY |
ARMED |
TIMEOUT

(Meter Result —
see meters
above)
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Command Address | Command Parameters Returned
Parameters

power_pse <pPort | c pdClass <p power | i load> <dr rDet> <start inrush> <abort
sSlot> pwrupTime> <trigout>

Emulate a PD connection and monitor/report for PSE response to Power State

that PD connection and associated PD attributes. PD (POWERED |
classification must be specified. In the case where a test slot is in DOWN |
a 2-Pair (Alt-A or Alt-B) configuration and Class 5, 6, 7, or 8 is PWRD_A |
specified, the test slot will be adjusted to 4-Pair (Single) mode. PWRD_B |
- . i . DROPPED

Initial Config. PD Class pdClass | Final Config.

2-Pair Aor2-ParB | 0-4 Unchanged

4-Pair Single 0-4 Unchanged

5-8 4-Pair Single

The utility returns the following states:

Final Config. State Definition

Any POWERED PSE powered successfully

DOWN PSE failed to apply power

DROPPED PSE powered initially but
dropped power after final load

was applied
4-Pair PWRD_A 4-Pair PSE powered only the
Single Alt-A pairset
PWRD_B 4-Pair PSE powered only the
Alt-B pairset

c: pdClass: (Requried parameter) PD class to emulate. pdClass
may be:

®  2-Pair or 4-Pair Single Signature classes 0, 1, 2, 3, or 4

®  4-Pair Single Signature classes 5, 6, 7, or 8

p: Specify a non-default static power load to be applied after PSE
is powered. Default power load will be ~50% of maximum
pdClass power if load current (i load) is not specified.

power: Load power applied after PSE is powered. For 2-pair
configurations (Alt-A or Alt-B), range is 0.5 to 42.5 watts. For
4-pair configurations, range is 0.5 to 97.5 watts.

i Specify a static current load to be applied after PSE is powered.

load: Load current applied after PSE is powered. For 2-pair
configurations (Alt-A or Alt-B), range is 10 to 975 mA. For 4-
pair configurations (Single or Dual), range is 10 to 1950mA.

dr: Specify a non-default detection signature to use. Default is
24KQ.

rDet: Detection signature. Options are 12KQ and 24KQ.

start: Specify a non-default inrush current to apply during first
100msec of power-up. Default inrush current is 80mA.

inrush: Inrush current. Range is 0 to 975mA for all PD classes.

abort Specify a non-default time duration to wait for PSE to apply
power. Default is 12 seconds.

pwrupTime: Maximum time to wait for PSE power-up. Range is 4
to 60 seconds.

trigout: Produce an Event Trigger coincident with the PD
signature connection.
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Command Address | Command Parameters Returned
Parameters

psl_power_ <pPort | <timeout wait_time> <2Pr> <pace loopRate> Power State
wait sSlot> Utility monitors for PSE to apply power. Utilized by power_pse. (DP(;)V\\IIVI\IIEFED |
timeout: Specify non-default wait time for power to be applied. PWRD_A |
Default wait time is 12 seconds. PWRD_B
wait_time: Time to wait for PSE to apply power. Range is 6 to 60 Power Mode
seconds.

2-Pair | 4-Pai

2Pr: Instructs command to return immediately if PSE powers 2- (2-Pair] air)
Pairs (AIIt-A or Alt-B) . . . Assigned Class

pace: Specify non-default sampling period for assessing power (0[1]2]3]4]|5
state of the PSE. Default is 250msec. [6]7]8)

loopRate: Sampling period for assessing PSE power state.
Range is 25 to 500 msec.

psl_set _load <pPort | p power <interations> <trigout>
sSlot> Utility adjusts power draw in watts on a specified test port or test
slot.

p power: (Required parameter) Power load, in watts, to apply to
addressed test port (or test slot).

interations: Specify non-default count of measure voltage — set
current cycles. Default is 2 cycles. Range is 1 to 5 cycles.

trigout: Produce an Event Trigger coincident with the first load
adjust.

5.12. (Section Omitted)

5.13. PowerShell PSA Chassis System Commands

System commands are utilized to control and configure at the PowerSync Analyzer chassis level. The psa command
described in section 5.7 above will define the chassis on which each of these commands will operate.

Command Command Parameters Returned
Parameters
psa_config <-d <-sernum> | -s> {Port + Type +
Inventories and reports status of available system resources (blades, Version}

ports, firmware & hardware version). Inventory is performed upon
currently selected PSA chassis. Default output is Tcl List of inventory.

-d Causes inventory to be displayed in tabular form.

-sernum Adds test blade serial numbers to configuration table

-s Returns a list of populated slots

psa_setipaddress | ipaddress <mask mask> <gateway gateway> Current IP Address,

Installs a new fixed IP address to be utilized by the Chassis Controller. Mask, and Gateway

This command takes about 15 seconds to execute but does not require | Address.

rebooting of the PSA chassis for the new address to take affect.

ipaddress is the new IP address that will be utilized by the Chassis
Controller in the format of nnn.nnn.nnn.nnn.

mask keyword indicating that next item is IP address mask.

mask is the IP mask to be utilized for Internet communications. Format
is nnn.nnn.nnn.nnn. Default is 255.255.255.0 (Class C). Must
comply with IP rules for valid mask values.

gateway keyword indicating that next item is IP gateway address.

gateway is a gateway address to be utilized for Internet Protocol.
Format is nnn.nnn.nnn.nnn.  Default is 000.000.000.000.
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Command Command Parameters Returned
Parameters

psa_flash load type PLM file filename”

This command is used for downloading new PSL test port firmware
images from a host computer to PSL-3424 chassis flash memory.
type PLM: Indicates that a firmware image to be downloaded to the
instrument is targeted for a PSL-3402M (PSL-3424M) test blade. This
parameter differs for various members of the PSA-3000 family.
filename local path & file name to be downloaded to the chassis flash
memory. Use forward slashes for directory level delimiters in
filename. Enclose in quotes if there are spaces in filename.
Important! Must be entered with proper case from file name.

psa_flash update | <recover> pN|all type PL

This command is used for updating PSL-3402M test ports (PSL-
3424M) with new firmware images previously downloaded into chassis
flash memory.

recover: Option to load firmware image to a test port that fails to
appear in PSA chassis inventory. Not required for normal updating.

pN: Single test port N to be updated with new firmware.

all: Update all test ports in currently connected instrument with new
firmware.

type PLM: Indicates that a firmware image is to be installed from
chassis flash memory to a PSL-3402M (PSL-3424M) test port type.

Important! This command may take on the order of minutes per test
port updated.

psa_flash dir Firmware Files

Returns the stored firmware file versions in the PSA-3000 controller

psa_update_fw 0,0 file “filename” <-y>

This command is used to download and install new firmware images to

a PSL-3424M controller blade.

0,0: Address for the update must be ‘0,0’, the controller blade.

file: Indicates following string represents path and file name of firmware

image to download and install.

filename local path & file name to be downloaded to the chassis flash
memory. Use forward slashes for directory level delimiters in
filename. Enclose in quotes if there are spaces in filename.

-y Bypass user prompts and download immediately to selected port.
(Useful for automated updating to more than one port.)

psa_enable ? | feature_code <enable | disable> Serial Number

Command is used for querying Serial Number and License Features Feature Info

from a PSA Controller. Also used to enable and disable features given

a proper code.

feature_code: A unigque code provided when new features are
purchased for a specific PSA chassis or instrument.

enable: Enable feature associated with the provided feature code.
(Default action).

disable: Disable feature associated with the provided feature code.

5.14. Multi-Port PSE Automated Test Script 802.3at and 802.3bt PSE’s TBD
Note! The following feature is available with the PSL-3424-QT feature license.

PSA Software optionally provides a fully automated test for rapidly inspecting several critical functions of a multi-port
PSE whereby from two to eight ports are tested at a time from a single command. The PSE Quick Inspection Test
performs the following:

e Validates POE Detection Acceptance and Rejection Ranges

e  Measures PSE Port Voltage at both minimum (DC MPS) and maximum (Pclass) load conditions

e  Reports PSE type (AT vs BT), maximum assigned class capability, and expected Pclass power capacity
e  Assesses Disconnect Power Removal response (< 1 second on each port)

e Assesses Overload Power Removal response (< 100msec on each port)

e  Assesses LLDP Power Protocol and Allocations*
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The PSE Quick Inspection test can complete testing in 8 to 15 seconds per port depending upon PSE port features and
also upon any requirement for LLDP negotiations*. The test is available from PSA Interactive (see Section 4.7.5) and
using the following command in PowerShell PSA.

Command

Command Parameters

psl34_quick_test

<PSA Address> pN pN <pN <pN <pN<pN <pN < pN>>>>>>
<lldp>

Runs the automated PSE Quick Inspection test on a selected set of from
two to eight PSE ports. The test will automatically determine PSE type
and powered pairs and test it accordingly. Results are presented in
PowerShell and may be captured for reporting or further analyis by any
application that executes this command.

PSA Address: Address of PSA instrument on which to run the test script.

pN: PSL-3424 ports (N) that will be utilized in testing. A minimum of two
ports and maximum of eight ports should be provided.
PSL-3424L Only:

[ldp: Indicates that testing should include LLDP power-up negotiations to
obtain full power grants and/or to assess LLDP protocol.

Returned
Parameters

Detection
Acceptance
Detection Reject
Vport_Low_Load
Vport_High_Load
PSE Type

PSE Max Class
Expected Pclass

Disconnect
Shutdown Time

Overload
Shutdown Time

LLDP Protocol*
LLDP Allocation*
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5.15. PowerShell PSA Scripting Examples: 2-Pair 802.3at PSE Analysis
Several examples of short PowerShell PSA scripts to analyze 802.3at PSE’s are provided below.

5.15.1. Measure Vport and Iport on a port powered up to Class 2.

The following script will power-up PSE port 3, emulating Class 2 PD drawing 6.5 watts and report Vport & Iport for an
Alt-A PSE.

# Configure port for PSE connection. PSE is connected to port 3 and is ALT A.
# Use ‘power pse’ to power port to class 2.

psl_setup p3 2pA

power pse p3 c 2 p 6.5

# Configure and measure port voltage
set Vport [lindex [vdcaverage p3 period 100m stat] 3]
set Iport [lindex [idcaverage p3 period 100m stat] 3]

7 PowerShell 5.4 Wish Console — (m] X
File Edit Help
. PSA-1,1>% Configure port for PSE connection. PSE is connected to port 3 and is ALT A. ~
Actual execution: PSA-1,1>#  Use ‘power_pse’ to pouer port to class 2.

PSA-1,1>psl_setup p3 2pA

PSA-3,2>power_pse p3 ¢ 2 p 6.5

POWERED 55.58 U 117.2 mA Class_Grant: 2

PSA-3,2>

PSA-3,2># Configure and measure port voltage

PSA-3,2>set Uport [lindex [vdcaverage p3 period 188m stat] 3]
55.58

PSA-3,2>set Iport [lindex [idcaverage p3 period 186m stat] 3]
116.7

PSA-3,2>

PsSA-3,23] v

5.15.2. Test a PSE Port to provide at least 15.6 Watts to a Class 0 PD on Port 6 of PSA 192.168.1.22
Determine if PSE connected to port 6 can power at least 15.4 Watts given a Class 0 PD.

# Connect to chassis 192.168. 1.22
psa 192.168.1.22
# Configure port 6 (in slot 3) to be multiplexed port for 2-Pair, Alt-A PSE
psl_setup p6 2pA
# Power port to 13.0 watts with Class 0 PD - annunciate if it fails to
power up
set status [power pse p6 c 0 p 13]
if { [lindex $status 0] != "POWERED" } then {
return “PORT DID NOT POWER TO 13 WATTS !”
}

# Increase port power to 15.6 watts (15600 mWatt)
psl set load p6 p 15.6

# Measure port power

set Pport [lindex [paverage p6 period 100m stat] 3]

7 PowerShell 5.4 Wish Console — (m} X
File Edit Help

PSA-1,1>psl_setup pé6 2pA A
PSA-6,2># Power port to 13.8 watts with Class 8 PD - annunciate if it fails to
power up

Actual PSA-6,2>set status [power_pse p6 c 8 p 13]

execution: POVERED 55.42 U 234%.6 mA Class_Grant: 3

PSA-6,2>if { [lindex $status B8] *= "POWERED" } then {
> return ‘PORT DID HOT POWER TO 13 WATTS *°

PSE >3
succeeded in igg_g’giﬂ I t to 15.6 tts (15600 mWatt)
- -6, ncrease port power to 15.6 watts nila

providingat  |pga 653ps1 set load p6 p 15.6
least 15.6 PSA-6,2>H# Measure port pouwer
Watts ! [gbset Pport [lindex [paverage p6 period 100m stat] 3]

15.6

22> v
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5.15.3. Test a PSE port to provide at least Pclass (~30W) to a Class 4 PD on the same PSE as 5.15.2 above
using slot 3 addressing meaning it does nto matter if PSE is connected to test port 5 or 6

Determine if PSE Port with powered pairset (Alt-A) can power at least 30 Watts given a Class 4 PD. Then power down
1

# Power the Slot 3 multiplexed port to 28 watts with Class 4 PD - annunciate
if it fails to power
set status [power pse s3 c 4 p 28]
if { [lindex $status 0] != "POWERED" } then {
return “PORT DID NOT POWER TO 28 WATTS !”
}

# Increase port power to Pclass watts - first calculate Icon(min)

# Pclass calculation from 802.3at specification

set Vport [lindex S$status 1]

set Icon [expr 1000* (SVport - pow(pow (SVport,2)-4*12.5%25.5,.5))/(2*12.5)]
iload s3 1 $Icon

# Measure port power
set Pport [lindex [paverage s3 period 100m stat] 3]
psa_disconnect s3

7 PowerShell 5.4 Wish Console - m] x

Actual execution: Eile Edit Help

PSA-1,1> ~
PSA-1,1># Power the Slot 3 multiplexed port to 28 watts with Class 4 PD -
annunciate if it fails to power

PSA-1,1>set status [power_pse s3 c 4 p 28]

POWERED 54.98 U 508.8 mA Class_Grant: 4

PSA-6,2>if { [lindex $status B8] *= "POWERED" } then {

> return “PORT DID NOT POWER TO 28 UWATTS *~

> ¥

PSA-6,2>

PSA-6,2># Increase port power to Pclass watts - first calculate Icon{min)
PSA-6,2># Pclass calculation from 862.3at specification

PSA-6,2>set Uport [lindex $status 1]

54.98

PSA-6,2>set Icon [expr 1000%{$Uport - pow(pouw($VUport,2)-4%12_5%25.5, 5))/(
2%12.5)]

PSE succeeded in providing §§2;2?;§§§§§32§§ i §$Icon

at least Pclass(28.9W to a PSA-6,2>
cl 4PD! PSA-6,2>H# Measure port power
ass - l.m-ﬁ.,..)sel: Pport [lindex [paverage s3 period 188m stat] 3]
28.9
PIW=gT2>psa_disconnect s3
PSA-6,2 v
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5.15.4. Apply Invalid Detection signature to 2-Pair ALT A PSE on ports 2, 4, 6 and 8, then verify no power-ups

Verify that a PSE fails to apply power when presented with invalid detection signature on both ports. Utilize multicast
configurations to reduce commands.

# Specify ports

set portList "p2 p4 p6 p8"

# Multiplex connect all even numbered ports in all slots

# This will also kill any power from connected PSE ports
psl_setup p99 2pA even

# Configure PD emulation in all connected ports for Class 1 with 40mA load
class p99 1
iload p9%9 i 40

# Connect all ports with invalid detection signature
passive p99 r 12
port p99 connect

# Wait 5 seconds, then use pstatus meter to assess power status on each port
after 5000
set PoweredPorts 0
foreach addr S$portList {
set status [pstatus $addr stat]
if { [lindex $status 3] == "ON" } {
puts "Port $port Powered with R= 12Kohm!"
incr PoweredPorts
}
# Disconnect ports between signature changes
psa_disconnect Saddr

}
if { SPoweredPorts == 0 } then {
puts "No Ports Powered On with Invalid Signature."
}
Actual execution: ' PowerShell 5.4 Wish Console

File Edit Help
PSA-8,2>% Specify ports A
PSA-8,2>set portList "p2 p4 pé p8™
p2 p4 pé p8

PSA-8,2># Multiplex connect all even numbered ports in all slots
PSA-8,2># This will also kill any power from connected PSE ports
PSA-8,2>psl_setup p99? 2pA even
PSA-8,2>
PSA-8,2># Configure PD emulation in all connected ports for Class 1 with &4
OmA load
PSA-8,2>class p99 1
PSA-8,2>iload p%9 i 40
PSA-8,2>
PSA-8,2>1 Connect all ports with invalid detection signature
PSA-8,2>passive p99 r 12
PSA-8,2>port p99 connect
PSA-8,2>
PSA-8,2># Wait 5 seconds, then use pstatus meter to assess power status on
each port
PSA-8,2>after 50080
PSA-8,2>set PoweredPorts @
]
PSA-8,2>Foreach addr $portList ¢

set status [pstatus $addr stat]

if { [lindex §status 3] == "ON" } {

puts "Port $port Powered with R= 12Kohm?"
incr PoweredPorts

¥

# Disconnect ports between signature changes

psa_disconnect $addr

}

SA-8,2>if { $PoweredPorts == 0 } then {

puts "No Ports Powered On with Invalid Signature."

Success: PSE did not power
invalid signatures

- R R A A A

l No Ports Powered On with Invalid Signature.l
FSH=8,2/ v
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5.15.5. Power up 4 PSE (Alt-A) ports with Class 4 emulated PD’s drawing 28.5 watts each.
Assess response to short duration, 400mA load transients simultaneously applied to all 4 ports.

# Configure all ports to 2-Pair Alt-A and define ports to power
psl_setup p99 2pA odd
set addrList "pl p3 p5 p7"

# Power 8 Ports to Class 4, 28.5 watts
set poweredPorts ""
foreach addr $addrList {

set status [power_ pse Saddr ¢ 4 p 28.5]

if { [lindex $status 0] != "POWERED" } {
puts "Test Port $addr FAILED TO POWER !"
} else {
lappend poweredPorts S$addr
}

}

puts "Ports $poweredPorts are powering 28.5W"

# Configure and arm Load Transients
foreach addr $poweredPorts {
ptrans p99 i 400 short arm
}
# Disconnect Signatures to prevent re-powering
# and Fire All Transients
port p99 isolate
trigout pO0

# Recover Port Power Status
set unpoweredPorts ""
foreach addr $poweredPorts {
set status [lindex [pstatus S$addr stat] 3]
if { $status == "OFF" } {
lappend unpoweredPorts $addr

}
puts "Ports that removed power with transient: SunpoweredPorts"
# Disconnect and shut down all ports

psa_disconnect p99

 PowerShell 5.4 Wish Console

Eile Edit Help

PSA-7,2> ~
Actual execution: PSA-7,2># Configure all ports to 2-Pair Alt-A and define ports to power

PSA-7,2>psl_setup p99 2pA odd

PSA-7,2>set addrList "p1 p3 p5 p7"

p1 p3 p5 p7

PSA-7,2>

PSA-7,2># Power 8 Ports to Class 4, 28.5 watts
PSA-7,2>set poweredPorts "
PSA-7,2>foreach addr $addrList {

> set status [power_pse $addr ¢ 4 p 28.5]
> if { [lindex $status 0] t= "POWERED" } {
> puts "Test Port $addr FAILED TO POWER *
> } else {
PSE succeeded in powering up 4 >, lappend poueredPorts Saddr
ports to Class 4 PD’s drawing >3
- i G wering 28.5u"
28.5W at PSE interface anrts p1 p3 p5 p7 are powering 28.5W T
e

PSA-7,2>% Configure and arm Load Transients
PSA-7,2>foreach addr $pouweredPorts {
>  ptrans p99 i 488 short arm
> 3
PSA-7,2>%# Disconnect Signatures to prevent re-powering
PSA-7 ,2>% and Fire All Transients
PSA-7,2>port p99 isolate
PSA-7,2>trigout p@
PSA-7,2>
PSA-7,2>% Recover Port Power Status
PSA-7,2>set unpoweredPorts "'
PSA-7,2>foreach addr $pouweredPorts {
> set status [lindex [pstatus $addr stat] 3]
> if { $status == "OFF" } {
> lappend unpoweredPorts $addr
Only one port tolerated the >
>}

5.5msec, 400mA load transients M P — -

P P sant: SunpoweredPorts™
Ports that removed power with transient: p3 p5 p7 ]

UL T s CETd ST U TS Y poTeS
PSA-7,2>psa_disconnect p99
PSA-7,2> v
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5.16. PowerShell PSA Scripting Examples: 4-Pair 802.3bt PSE Analysis
Several examples of short PowerShell PSA scripts to analyze 4-pair capable 802.3bt PSE’s are provided below.

5.16.1. Verify PSE connection on Port 2, then perform a Class 6 emulated power-up to 57.5W to obtain the
assigned class, measure 4-Pair load current, and remove Power

Here, a 4-Pair 802.3bt PSE will be connected to an emulated Class 6 PD that draws 57.5W from the PSE. The script

will capture the PSE Type and Assigned Class issued by the PSE and then measure the 4-Pair load current. It will then

emulate a PD disconnect.

# Configure Test Port for 4-Pair to verify PSE Connection on Port 2
psl setup p2 single
psl conn check p2

# Emulate the Class 6 power-up and capture the Class Grant
power _pse p2 c 6 p 57.5

# Measure the 4-Pair Load Current
idcaverage p2 period 1ls stat

# Emulate a PD disconnect to remove power
psa_disconnect p2

Actual execution:
PSE successfully powers the Class 6 PD providing 4 class events(Class 6 Grant). The 57.5 watt load then leads to a
load current of 1083.2mA with this PSE.

7 PowerShell 5.4 Wish Console

File Edit Help
PSA-7,2> A
PSA-7,2># Configure Test Port for 4-Pair to verify PSE Connection on Port 2
PSA-7,2>psl_setup p2 single

PSA-2,1+>psl_conn_check p2

psl_conn_check: ALL SPECIFIED PORTS CONNECTED TO 4Pr PSE?

PSA-2,1+>

PSA-2,1+># Emulate the Class 6 power-up and capture the Class Grant
PSA-2,1+>power_pse p2 ¢ 6 p 57.5
POWERED Alt-A: 52.95 U Alt-B: 52.98 U 1083.2 mf Class_Grant: &
PSA-2,1+> 1

PSA-2,1+># HMeasure the 4-Pair Load Current

PSA +>idcaverage p2 period 1s stat

PSA-2,1+>1t Emulate a PD disconnect to remove power
PSA-2,1+>psa_disconnect p2
PSA-2,1+> v
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5.16.2. Evaluate MPS Behavior of a Class 7 PD Using 2 Ports in the Same Slot

Verify that a 4-Pair capable PSE with ports connected to Port 3 and Port 4 maintain power to a Class 7 PD current is
reduced to 14mA. Measurement must be repeated with each port multiplex connected in Slot 2.
Actual execution:

# Configure Slot 2 for 4-Pair Single Signature and verify a PSE connection
psl setup p3 single
psl conn check p3

# Connect each port, then power to class 7 with 40mA load
foreach addr "p3 p4" {
psl_setup Saddr
set status [power pse Saddr c 7 i 40]
set pwrStatus [lindex S$status 0]
if { S$pwrStatus == "POWERED" } {
set classGrant [lindex $status end]
if { SclassGrant == 7 } {
puts "PSE granted Class 7 power to PD"
} else {
puts "PSE did NOT grant Class 7 power to PD"
}

# Load PSE port with Thold max (14mA) and evaluate power status
iload $addr i 14

after 500

puts "Port $addr:"

puts [pstatus $addr stat]

psa_disconnect Saddr

} else
puts "PSE FAILED TO POWER CLASS 7 PD WITH 40mA LOAD!"
}
}

7" PowerShell 5.4 Wish Console - a X
File Edit Help
P§n-h,1*>ﬂ Configure Slot 2 for 4-Pair Single Signature and verify a PSE con *
nection

PSA-4,1+># on at least one of the ports
PSA-4,1+>psl_setup p3 single

PRI
psl_conn_check:

g
PSA-3,1+>foreach addr “p3 p4"” {

>  psl_setup $addr
> set status [power_pse $addr ¢ 7 i 40]
> set purStatus [lindex $status 8]
> if { $pwrStatus == "POMERED" } {
> set classGrant [lindex $status end]
> if { $classGrant == 7 } {
> puts “PSE granted Class 7 power to PD™
> } else {
> puts "PSE did NOT grant Class 7 power to PD"
> H
>
> # Load PSE port with Ihold_max (14mA) and evaluate power status
> iload $addr i 14
> after 500
> puts “Port $addr:*
> puts [pstatus $addr stat]
> psa_disconnect $addr
>}
. > )
The PSE is discovered to support Type-4 -ara ss 7 power to PD
, or H

(Class 7) PD’s. part 5
Power_A: ON
Power_B: ON

The PSE grants the Class 7 power at S

power-up and then properly tolerates Granted CIass 7 power ta PD

14mA loading without removing power. Port &

PSE_TYPE: BT
ASGN_CLASS: 7
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5.16.3. Analyze PSE Response to llim_min and 850mA Load Transients from a Class 6 PD

On Ports 2, 4, 6, and 8, emulate a Class 5 PD power-up to 32 watts. Then apply a Class 5 llim_min
(1240mA) load transient for 5.5 msec (Short duration) on each port and determine that PSE maintains
power.

set portList "p2 p4 p6 p8"

# Emulate a class 5 power-up to 32W load on Ports 2, 4, 6, and 8
psl_setup p99 even single
foreach addr S$portList {
set status [power_ pse Saddr ¢ 5 p 32]
puts "Port S$Saddr: S$status"
if { [lindex S$status 0] != "POWERED" } {
set idx [lsearch S$portList $addr]
set portList [lreplace $portList $idx $idx]

# On each powered PSE port, run an 1140mA short (5msec) duration load
# transient and determine is PSE port is still powered.
# First, configure invalid detection signature to prevent any post-shutdown
# re-powering
passive p9%9 r 12
foreach addr S$portList {
ptrans $addr i 1140 short go
after 500
puts "After Short 1140mA Transient on Port $addr:"
set status [pstatus $addr stat]
puts "Port S$addr: S$status"
}

# Regardless of powering status, assure PD now disconnected
psa disconnect 99

7 PowerShell 5.4 Wish Console

Actual execution:

File Edit Help

Psnf:1¢)set portList “p2 p4 pé p8"
p2 ph p6 p8
PSA-8,1+>

PSA-8,1+>psl_setup p?9 even single
PSA-8,1+>foreach addr $portList {
set status [power_pse $addr ¢ 5 p 32]
puts “Port $addr: $status”
if { [lindex $status 8] *= “POVERED" } {

set idx [lsearch $portList $adar]

set portList [lreplace $portList $idx $idx]
¥

VNNV

Port p2: POMERED t-A: 53.30 U Alt-B: 53.33 U 600.3 mA Class Gramt: 5

PSE pOWGrS and grants Class 6 pOWE, 32W to a” 4 Port p4: POWERED t-A: 53.17 U Alt-B: 53.23 U 682.4 mA Class_Gramt: 5
ports Port p6: POMERED t-A: 53.18 U Alt-B: 53.24 U 682.2 mA Class_Grant: 5
" Port p8: POMERED t-A: 53.18 U Alt-B: 53.16 U 602.9 mA Class_Grant: 5

PSA-8,1+>#  transient and determine is PSE port is still powered.
PSA-8,1+>passive p99 r 12

PSA-8,1+>foreach addr $portList {

>  ptrans $addr i 1148 short go

> after 500
> puts “After Short 1140mA Transient on Port $addr:™
> set status [pstatus $addr stat]
>  puts “Port $addr: §status™
>
H Transient on Port p2:
- - - ort p2: Port 2
Ilim_min transient of 1140mA for 5.5 msec was Paver._nz 0N
properly tolerated by each port of the PSE without ~TTPET
. ASGN_CLASS: UNKNOWN
removing power. Transient on Port p4:
Port ph4: Port &
Power_A: ON
ower B: ON

ﬂSGﬁiﬂLHSS: UNKNOWN
Transient on Port pé:
Port p6: Port 6

PSE Type and ASGN_Class report UNKNOWN lp‘.wjE on
because detection signature was set to 12Kohm to ST e

. ASGN ELH;S: UNKHOWH
prevent any post-shutdown re-powering. i

Transient on Port p8:

Port p8: Port 8
Power_A: ON
Power B: ON

H N
ASGN_CLASS: UNKNOWN
PSA-8,1+>
PSA-8,1+># Regardless of powering status, assure PD now disconnected
PSA-8,1+>psa_disconnect p99
PSA-8,1+>

PSA-8,1+># Emulate a class 5 power-up to 324 load on Ports 2, 4, 6, and 8

PSA-8,1+># On each powered PSE port, run an 1140mA short (5msec) duration loa
d

v
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5.16.4.

a Class 6 port drawing 47 watts continuously
In this example, a new PowerShell PSA command is created that powers a PSE port with Class 6 emulation and 47 watt

static load, then measures minimum peak voltage (Alt-B pairset) while a short Ilim_Min (1400mA) load transient is

applied. Both average and minimum peak voltage are reported for the selected address.

Write a PowerShell PSA procedure to measure minimum Alt-B voltage during a 1400mA load transient to

proc ilim minV {addr} {

# Configure and power the port to Class 6, 47W
psl_setup $addr single

set status [power_pse Saddr ¢ 6 p 47]

set pavg [lindex [paverage $addr period 100m stat] 3]
set vavg [lindex $status 5]

puts "Power Status on $addr:

[lindex S$status 0] $pavg watts"

# Configure transient and meter both with event trigger
vdcpeak $addr trig ext period 100m min stat
ptrans $addr i 1400 arm

trigout pO0

set status [psa_wait Saddr vdcpeak]

# Present the result
puts "Average Voltage @ 47W: Svavg V"

puts "Minimum Voltage at 1400mA:

[lindex $status 8] V."

# Remove power
psa_disconnect Saddr

return

}

ilim minV p2
ilim minV p4

Actual execution:

Command created
with the Tcl proc
statement

Port 2 reports
53.04V average,
52.66V with 1400mA
transient

Port 4 reports
53.00V average,
52.63V with 1400mA
transient

June 9, 2025

7 PowerShell 5.4 Wish Console - O X
Eile Edit Help
PSA-2,1+>proc ilim_minV {addr} { P
>
> # Configure and power the port to Class 6, 47W
> psl_setup $addr single
> set status [power_pse $addr c 6 p 47]
> set pavg [lindex [paverage $addr period 186m stat] 3]
> set vavug [lindex $status 5]
> puts "Power Status on $addr: [lindex $status 8] $pavg watts"
>
> # Configure transient and meter both with event trigger
> vdcpeak $addr trig ext period 186m min stat
> ptrans $addr i 1480 arm
>  trigout p@
> set status [psa_wait $addr vdcpeak]
>
> # Present the result
> puts "Average Uoltage @ 47W: $vaug U"
> puts “Minimum Ueoltage at 1406mA: [lindex $status 8] v."
>
> # Remove pouwer
>  psa_disconnect $addr
> return
>}
PSA-2,1+>ilim_minV p2
0. Ll 3N S r') tts
Average Uoltage @ 474: 53.84 U
Minimum Voltage at 14806mA: 52.66 U
=5, 1.
PSA-2,1+>ilim_minU p4
- tts
Average Voltage @ 47W: 53.00 V
Minimum Voltage at 1486mA: 52.63 U.
4,1+ v
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5.16.5. Power four PSE ports to Class 6 PD’s each drawing 42 watts. Verify all PD’s are assigned Class 6.

A script, power_bt_4port, will be created to process four test ports, a PD class, and a target power load. It will then
sequence powering each port and report final load status, then remove power from all ports.

# PROC TO POWER 4 PORTS TO SPECIFIED CLASS, THEN RETURN ASSIGNED CLASS
proc power bt 4port {addrl addr2 addr3 addr4 pdClass power} {

# Sequence power-ups on the 4 ports
set pwrdList ""
foreach addr "S$addrl $addr?2 $addr3 S$addr4d"™ {
psl_setup Saddr single
set status [power_pse Saddr c $pdClass p $power]
if { [lindex $status 0] == "POWERED" } {
puts "Port S$Saddr powered and granted Class [lindex $status end]"
lappend pwrdList $addr
} else {
puts "Port $addr failed to power-up!"
port S$addr isolate

# Recover power draw from the powered ports

set rtnMsg ""

foreach addr S$pwrdList {
set loadLevel [lindex [paverage $addr period 100m stat] 3]
append rtnMsg "Port $addr: Power Draw is $loadLevel Watts\n"

psa_disconnect p99
return $rtnMsg

# Execute the Script Command
power bt 4port pl p3 p5 p7 6 42

PowerShell 5.4 Wish Console

File Edit Help
o

PSA-1,1+> 2
PSA-1,1+>%# PROC TO POWER & PORTS TO SPECIFIED CLASS, THEN RETURH ASSIGHED CLASS
PSA-1,1+>proc power_bt_4port {addri1 addr2 addr3 addrh pdClass power} {

# Sequence power-ups on the 4 ports
set pwrdlList "
foreach addr “$addr1 $addr2 $addr3 $addrb™ {
psl_setup $addr single
set status [power_pse $addr ¢ $pdClass p $Spover]
if { [lindex $status @] == "POWERED" } {
puts “Port $addr powered and granted Class [lindex $status end]"
lappend pwrdList $addr
y else {
puts “Port $addr failed to power-upt"
port $addr isolate

Actual execution:

H

# Recover power draw from the puuu-b‘ed ports

set rtnMsg "

foreach addr $purdList {
set loadLevel [lindex [paverage $addr period 188m stat] 3]
append rtnMsg "Port $addr: Power Draw is $loadLevel Wattsin™

psa_disconnect p99
return $rtnhsg

VYV VY VVVYVVYVVYVVVVVVVVVVYVVYYYY

>}
The PSE powers 3 of 4 ports  [psa-1,1+>
H PSA-1,1+># Execute the Script Command
Wlth ClaSS 6 pOWer grants PSA-1,1+>power bt 4port p1 p3 p5 p7 6 42

and 42W loads

p1 powered and grante ass
p3 powered and granted Class 6
5 ranted Class 6

The whole PSE power p7 failed to power-up?
Port p1: Power Draw is 0.8 Uatts

supply shut down when Port  lport pa: Power braw is 0.8 Watts
p7 failed to power. Port p5: Power Draw is 8.8 Watts )

PSA-5,1+>
PSA-5,1+> v
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5.17.
5.17.1.

PowerShell PSA: Live PD Emulation Commands

Live PD Emulation — Single Port or Single Instrument

PowerShell PSA can be used to place one or more PSL-3424M test ports into a state of “live” PD emulation. In this
state, the test port(s) will behave as an actual user-defined Powered Device (PD) when PSE connections are made or
when PoE service is removed, then restored by a PSE. This test port mode is particularly useful for PSE system

testing.

While in the Live PD Emulation state, test ports cannot accept any commands other than the status query stat that will
return the emulation status (RUNNING vs IDLE), PSE port power state, PSE voltage, PSE output power, and PD Class.

Command Parameters

Command Port

psml_emulate
_pd

<pN>

Or

p99 odd
Or

p99 even

¢ pdClass p pd_power <cableloss> <i init_load> <start> |
stat | stop

This command configures test ports to emulate a PD
indefinitely, with no intervention from PowerShell required.
Once emulation has been started, the port will respond
autonomously when a PSE is connected and disconnected,
functioning just as a user-described PD would.

Use port p99 odd to configure or status query Live PD
Emulation all ODD numbered ports (i.e. p1, p3, p5,
p7,.....p23) and p99 even to configure or status query Live
PD Emulation all EVEN numbered ports (i.e. p2, p4, p6,
ps,.....p24).

Required Configuration / Start Arguments

pdClass PD Classification: 0 - 8. All emulations are
performed with single signature PD architecture.

Optional Configuration Arguments

pd_power PD Power Load: Range is 0.5W to Pclass_pd +
3W based on pdClass entry. Example: 0.5W to 28.5W for
Class 4.

cableloss Escalates the actual power load at the PSE port
by worst case cable loss given pd_power level, PSE output
voltage, and powered pairset count (2 or 4). Important!
PSE attributes for powered pairs (i.e. Alt-A, Alt-B, or 4-Pair)
and minimum 4-pair powered class must be properly
declared to PowerShell PSA before executing this
command.

init_load Initial current load per powered pairset applied
when PSE turns on power. This load persists for the
duration of the iload initial current duration (~100msec). If
not specified in a configuration command, default load of
68mA will be configured.

Control Arguments

start Initiates the Live PD Emulation by physically
connecting the virtual PD (RUNNING state).

stop Discontinues the PD Emulation mode bydisconnecting
the virtual PD (IDLE state).

Use p99 odd or p99 even to start, stop, or query all ODD or
EVEN numbered ports respectively.

stat

Query Returned
Parameters

By Port:

Status:
IDLE |
RUNNING

Power State:
POWERED |
PWRD_A |
PWRD_B |
DOWN

Port Voltage (V)

Port Power (W)

(Assigned) PD
Class
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9. Specialized Scripting with the PSL-3424M

The PowerSync Programmable Load has several features that are beneficial in testing multi-port PSE devices in an
automated testing environment. Section 9 will specifically address several topics of interest in multi-port PSE testing:

Optimizing Test Speed for High VVolume Testing

Integrating the PowerShell PSA API into Native Tcl Shells

Launching or Managing PowerShell PSA from External Applications Including Tcl
Integrated Power-over-Ethernet and Packet Transmission Testing

High speed testing is of interest to manufacturing and large QA environments where considerable test data is generated
and the time to generate that data needs to be minimized. Integrated power and transmission testing is of general
relevance to all aspects of testing PSE’s since PSE’s must simultaneously deliver power and data with the two functions
operating largely independent of each other.

9.1. Optimizing Test Speed for High Volume Testing
Three specific strategies for optimizing (or minimizing) test time will be discussed in this section. These are:

e  Rapid Port Replication
e  Time Optimized Test Methods
e Multi-Chassis Testing in Parallel

9.1.1. Rapid Port Replication

PowerShell PSA offers a multicast port designation so that configuration parameters can be established in more than a
single test port using just a single configuration command. This saves both on programming and execution time.

Important! Under PowerShell 5.0 and later versions, it will be necessary to have uniform pair states in all test slots
before using multicast port addressing. For example, all ports in a chassis configured as 2-Pair Alt-A or 4-Pair Single
Signature. The only exception to this is the psl_setup command that actually performs test port configuration.

The address p99 will broadcast a configuration to every test port in a PSA chassis regardless of test port configuration
(2-Pair or 4-Pair). Broadcast port designations should only be used with test port configuration commands — they are
not supported by configuration and status queries, nor by PowerShell PSA utilities and system commands. Some
examples are:

psl_setup p99 odd 2pA Configures all test slots to 2-Pair, Alt-A configuration with Odd
numbered ports connected via slot multiplexer

port p99 connect Connects all slot signatures and active loads to multiplexed ports

passive p99 r 24 Sets all detection signatures in all test slots to 24KQ

class p99 7 Configures a Class 7 classification signature in all test slots

iload p99 i 950 Configures static current load to 950mA in all test slots

ptrans p99 i 400 short Configures load transients in all test slots to 400mA, 5.5msec duration

Typically, in multi-port or system testing, there will be the need to uniformly configure many ports. This method will
enable that much quicker than a software loop issuing repetitious commands to individual test ports.

Some commonly used commands supporting the special p99 address are:

psl_setup ptrans vdcaverage (config only)
passive psa_disconnect idcaverage (configonly)
port vdcpeak (config only)
class idcpeak (config only)
iload paverage (config only)

9.1.2. Time Optimized Test Methods

Certain higher level utilities available in PowerShell PSA such as psa_disconnect and power_pse are designed to be
robust at the tradeoff of execution speed. Multi-port testing can be sped up by avoiding use of general purpose utilities,
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especially where characteristics of a PSE are already known. Instead, lower level resource commands, coupled with
broadcast configurations, will combine to effect faster testing.

The following script will power-up 4 PSE ports to with emulated Class 3 PD’s each drawing 12.6 watts.

# Specify test ports to use and configure to Alt-A, 2-Pair
set startTime [clock seconds]

set addrList "pl p3 p5 p7"

psl_setup p99 odd 2pA

# Assure all ports are powered down
port p99 isolate
after 500

# Configure emulated PD signatures and set initial load
passive p99 r 24

class p99 3

iload p99 i 50

# Configure metering
paverage p9%9 period 100m

# Connect all ports simultaneously and wait up to 30 seconds to
power
port p99 connect
set t0 [clock seconds]
set timer O
set unPwrdList S$addrList
while {$timer < 30 && SunPwrdList != "" } {
foreach addr S$unPwrdList {
set status [lindex [pstatus $addr stat] 3]
if { S$status == "ON" } {
set idx [lsearch $unPwrdList S$Saddr]
set unPwrdList [lreplace S$SunPwrdList $idx $idx]

# Adjust power load to 12.6 watts on powered port
psl_set_load Saddr p 12.6 1

}

after 500

set timer [expr [clock seconds] - $t0]

}

# Measure actual power draws and report
foreach addr $addrList ({

puts "Test Port $addr: Power = [paverage $addr stat]"
}

puts "Execution Time: [expr [clock seconds] - $startTime] seconds"
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Actual execution:

In this example, all 4 PSE
ports are powered and
delivering 12.6 watts in 11
seconds.

9.1.3.

" PowerShell 5.4 Wish Console

File Edit Help

PSA-7,2> ~
PSA-7,2># Specify test ports to use and configure to Alt-A, 2-Pair
PSA-7,2>set startTime [clock seconds]

1727135367

PSA-7,2>set addrList "p1 p3 pS p7"

p1 p3 p5 p?

PSA-7,2>psl_setup p9?? odd ZpA

PSA-7,2>

PSA-7,2># Assure all ports are powered down

PSA-7,2>port p99 isolate

PSA-7,2>after 500

PSA-7,2>

PSA-7,2># Configure emulated PD signatures and set initial load
PSA-7,2>passive p99 r 24

PSA-7,2>class p99 3

PSA-7,2>iload p99 i 50

PSA-7,2>

PSA-7,2># Configure metering

PSA-7,2>paverage p99 period 108n

PSA-7,2>

PSA-7,2># Connect all ports simultaneously and wait up to 30 seconds to power
PSA-7,2>port p99 connect

PSA-7,2>set t@ [clock seconds]

1727135369

PSA-7,2>set timer @

]

PSA-7,2>set unPurdList $addrList

p1 p3 p5 p?

PSA-7,2>while {$timer < 30 && SunPwrdList *= " } {

>  foreach addr $unPwrdlList {

> set status [lindex [pstatus $addr stat] 3]

> if { §status == "ON" } {

> set idx [lsearch $unPuwrdList $addr]

> set unPwrdList [lreplace $unPwrdList $idx $idx]
>

> # Adjust power load to 12.6 watts on powered port
» psl_set_load $addr p 12.6 1

> H

> after 508

> set timer [expr [clock seconds] - $t@]

>

>}

PSA-1,2>

PSA-1,2># Measure actual power draws and report
PSA-1,2>foreach addr $addrlist {

> puts “Test Port $addr: Power = [paverage $addr stat]™
>}

Test Port p1: Power = Port 1

Average_Power= 12.5 watts

Test Port p3: Power = Port 3

Average_Power= 12.5 watts

Test Port p5: Power = Port 5

Average_Power= 12.5 watts

Test Port p7: Power = Port 7

Average_Power= 12.6 watts

PSA-7,2>puts “Execution Time: [expr [clock seconds] - $startTime] seconds"
Execution Time: 11 seconds

PSA-7,23 v

Section Omitted

Figure 9.1 8-Port Power-Up to 12.6Watts in Less Than 20 Seconds

PowerShell 5.2 Wish Console

9.1.4. Multi-Chassis Testing in Parallel

One other technique that can be utilized to speed
up testing with the PSL-3424 is parallel execution
of test scripts on multiple PSL-3424 chassis’. For
example, with two chassis’, two independent
PowerShell PSA sessions can be opened and linked
to each individual PSA chassis. Scripts may be
simultaneously run in each window whereby
effective execution time across all test ports (e.g.
48 ports, 24 per PSA chassis) will be halved.

PSA Software allows up to two instances of
PowerShell PSA to be running at any given time.
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File Edit Help
PSA-1,25
CLOSE B ~
PowerShell pSa-1,2>
ow.rsh.” PSA-1,2>psa 192.168.221.139
sandlie el PSA-1,2>nyPseTest p1 p2 p3 pn ps pé p7 p8 p9 p16 p11 p12

TESTING PSE AT TEST PORT p
TESTING PSE AT TEST PORT pz.
TESTING PSE AT TEST PORT p3.
TESTING PSE AT TEST PORT ph.
TESTING PSE AT TEST PORT pS.
TESTING PSE AT TEST PORT pé6.
TESTING PSE AT TEST PORT p7.
TESTING PSE AT TEST PORT p8.
TESTING PSE AT TEST PORT p9.
TESTING PSE AT TEST PORT p10....

TESTING PSE AT TEST PORT pi1....

TESTING PSE AT TEST PORT pi12....

TESTING COMPLETED

PsA-1,2)| v

3 PowerShell Wish

e

PowerShell 5.2 Wish Console

File Edit Help
PSH-8,2) ~
'i PowerShell PSA-8,2>psa 192.168.221.138
PSA-1,2>nyPseTest p1 p2 p3 pn ps p6 p7 p8 p? p18 p11 pi2
SowerShell TESTING PSE AT TEST PORT p1...

(TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT
TESTING PSE AT TEST PORT p12

TESTING COMPLETED

PSA-1,2> v

Figure 9.3 Tests Executing Simultaneously in 2 PowerShell’'s
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9.2. (Section Omitted)

9.3. Merging the PowerShell APl into TCL and Wish Shells

PSA Software includes resource scripts that may be used to merge the PowerShell API into a native Tcl or Wish Shell
for use with other applications and API’s.

Users should be aware that in merging PowerShell with other applications, there is always the risk of a command or
global variable overlap where two or more applications use identical commands or global variables. Many PowerShell
commands and global variables begin with the characters “psa” or “psa_". The likelihood of a conflict with these
commands and globals is minimal.

The following table presents certain PowerShell commands and global variables that lack the prefix “psa” or “psl” and
should be considered before merging applications into a common shell.

PowerShell Commands

port vdcpeak

class idcpeak

passive paverage

iload
ptrans port

trigout slotRange

trig port portRange

pstatus channel available

vdcaverage emulationMode

idcaverage commandOut

PowerShell is provided with four Tcl source-code initialization files in the directory path:

e c:\Program Files\Sifos\PSA3000\  (Microsoft Windows platforms)
e <User Home Directory>/Sifos/PSA3000/ (Linux/Unix platforms)

These files may be used to import PowerShell PSA into Tcl and Wish with the following features:

File | Purpose |

tclshre.tcl Sourcing this file will configure a Tcl shell for PowerShell PSA including command-line
prompt that embeds present slot,port connection.

wishrc.tcl Sourcing this file will configure a Wish shell for PowerShell PSA including command-
line prompt that embeds present slot,port connection.

tclshrc_psapi.tcl Sourcing this file will layer (or add) the PowerShell PSA API into a Tcl shell without
modifying the standard “%” prompt.

wishrc_psapi.tcl Sourcing this file will layer (or add) the PowerShell PSA API into a Wish shell without
modifying the standard “%” prompt.

To merge the PowerShell PSA API into a Tcl shell, execute the following command from Tcl:

source “c:/Program Files/Sifos/PSA3000/tclshrc psapi.tcl” (Windows PC)

source “S$env (HOME)/Sifos/PSA3000/tclshrc_psapi.tcl” (Linux/Unix WS)
To merge the PowerShell PSA API into a Wish shell, execute the following command from Wish:
source “c:/Program Files/Sifos/PSA3000/wishrc psapi.tcl” (Windows PC)

source “Senv (HOME)/Sifos/PSA3000/wishrc psapi.tcl” (Linux/Unix WS)

PowerShell Tcl and Wish may be sourced into Tcl and Wish respectively at “Level 0” or below, meaning that the
sourcing may be done by a Tcl script.

9.3.1. Initial Connection Dialog Control — PowerShell Tcl

Whenever PowerShell Tcl is initiated, the user is presented with a command prompt to either re-connect to the most
recently connected PSA or to enter a new PSA address and establish a different connection. By default, this command
prompt will time out after about 8 seconds and PowerShell will then attempt to connect to the most recently connected
PSA address or subsequently to any other known PSA addresses.
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Users may elect to either bypass this dialog entirely or to configure the time delay associated with the connection
prompt prior to connecting to a default (most recent or other known) address. This is done by setting the appropriate
value to the global variable psaConnectPause near the beginning of the tclshrc.tcl and/or tclsrhc_psapi.tcl
PowerShell Tcl initialization files. Normally, this global will be set to 8 seconds. If set to zero, the initial connection
prompt will be entirely bypassed and PowerShell Tcl will attempt to open a connection to the most recently connected
PSA address. The delay associated with the connection prompt may be set between 2 and 60 seconds.

9.3.2. Initial Connection Dialog Control — PowerShell Wish (and PSA Interactive)

Whenever PowerShell Wish is initiated, the user is presented with a PSA Connection dialog that must, by default, be
completed before the application will fully start.

Users may elect to either bypass this dialog entirely by setting the value of the global variable psaConnectPause found
near the beginning of wishrc.tcl and wishrc_psapi.tcl. If the value is set to 1 (default), the initial PSA connection
dialog will always occur and wait indefinitely for a user selection. If the value is set to 0, the connection dialog will be
bypassed and the application will automatically attempt to connect to the most recently connected PSA address.

Important! It is generally not a good idea to bypass the initial connection dialog if multiple (2 or more) PSAs exist on
a common LAN and are shared by multiple users. Bypassing the initial connection dialog increases the risk that 2
users will attempt to control the same PSA at the same time.

9.3.3. Tcl Version Compatibility

PowerShell PSA is developed and tested on platforms running Tcl version 8.4.5 through 8.6.9. PowerShell PSA is
distributed in compiled bytecode format, along with a bytecode loader implemented in a binary library compatible with
the installation platform: a Dynamic Link Library (.dll) for Microsoft Windows, or a Shared Object Library (.so) for
Linux or Sun Solaris. The Tcl bytecode loader extension packages (tbcload) that are furnished with PowerShell PSA are
tbcloadl7 and tbcloadl4. Sifos does not warrant that PowerShell PSA will load properly with other versions
of this extension package.

9.4. Managing PowerShell from External Applications

There are various methods that can be used to work with PowerShell PSA from an external application context. In all
cases, it is recommended that the native PowerShell PSA scripting environment be used to develop and debug the
commands or scripts that perform the desired actions with the instrument, and then transition those commands to the
automation technique appropriate for the external application context the user needs to use.

PowerShell PSA can be accessed from external applications using the following methods:

e Application Programming Interface (API) Library (accessible to any programming environment that can call
functions in either a Windows .dll or Linux .so library). Used primarily for compiled language support.

e  Socket Interface (accessible to any programming environment that can read and write a TCP/IP socket).
e Mailbox File (available to any environment that is capable of creating files, and polling for the presence of files).

e Batch Mode (available to any environment that is capable of launching an executable with command line
arguments).

9.4.1. API Library

The PowerShell PSA API Library* provides functions that allow many of the basic capabilities available within the
Sifos PSA-3000 family of instruments to be configured or queried. Each of these functions accepts specific arguments
and returns values to specific parameters. The library includes a general purpose function that will allow any valid Tcl
command string (including PowerShell PSA commands) to be submitted for execution, with the Tcl list response
returned as delimited text.

The API Library provides a very robust means of performing specific actions with the PSA/PSL-3000 instrument,
where each function defines exactly what it needs for input (input parameters), and exactly what will be returned
(output parameters, for any function that returns values). Each function returns the status of its execution. If that status
indicates that an error occurred, an API library function that furnishes a related error message text can be called. This is
the recommended technique for remote control for application environments that are capable of calling library
functions.

The PowerShell PSA API Library is furnished in binary form, along with language specific definition files for various
languages including C, Visual Basic, C#, and National Instruments LabView. PowerShell PSA and a supported
version of Tcl must be installed on the system where the API library will be used.

* Important! The Sifos API Library is informally supported by Sifos and will not always track changes and
enhancements included in fully supported PSA software releases.
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The PowerShell API Library Reference Manual (PowerShell API Library Ref Manual.pdf) provides information
regarding the functions provided in the library, and usage with selected programming languages.

9.4.2.

TCP Socket Server

PowerShell PSA can be operated as a TCP Socket Server with ability to receive commands, process commands, and
transmit responses to a TCP socket client operating on the same host computer or perhaps elsewhere on the network.
Any external application capable of input/output via TCP sockets can take advantage of this inter-process
communication capability. A key benefit of the Socket Server is that all PSA commands and queries available to
PowerShell PSA become available to any external application that can output lines (ASCII strings) to a socket
connection and read lines back from that same socket connection.

In order to maintain robustness, client applications are required to pair a socket read operation with every socket write
operation, even if PowerShell PSA is not returning any information. This provides a command-by-command
handshake to assure remotely furnished commands were properly processed.

PSA software includes an embedded command to initiate the TCP Socket Server and a separate command to terminate
that server. The TCP Socket Server may run either in PowerShell Tcl or PowerShell Wish.

Command Port Command Parameters

Returned
Parameters

psa_socket_server

< tcp_port> <-space | -semicolon | -grave | -caret >

This command puts PowerShell PSA into a TCP Socket Server mode where it
will automatically receive, process, and respond to PSA commands and
queries from a remote client application, either on same host or elsewhere on
the network. Query and utility results are passed back through the socket I/O
as single lines with user-specified delimiters between elements.

Commands will respond with either COMMAND_OK or with
PowerShell_ERROR Error Message”. Queries will respond with either
RESPONSE data or with PowerShell error message. Special client command
quit will terminate PowerShell, psa_server_off will prevent new server
connections, show port will return current slot,port value, show psa will
return currently connected PSA address, and show error will return the most
recent error message from PowerShell.

tcp_port TCP port to be assigned to socket server. Default value is 6900.
Range is 1024 to 9999.

-space Specifies that all response data elements will be separated by a
space. Line will terminate with a line feed. This is the default mode.
-semicolon Specifies that all response data elements will be separated by a
semicolon (;). Lines will terminate with a semicolon, then a line feed.
-grave Specifies that all response data elements will be separated by a grave
accent ().Lines will terminate with a grave accent, then a line feed.
-caret Specifies that all response data elements will be separated by a caret

(™).Lines will terminate with a caret, then a line feed.

COMMAND_OK

I
RESPONSE +
delimited ascii
string

I
PowerShell_ERRO
R + delimited ascii
string

psa_server_off

Discontinues PowerShell PSA command server such that it will not accept
any new connections.

SERVER_STOPPED

The TCP Socket Interface method, including an example, is discussed in greater detail in the Sifos Technologies
application note PowerShell PSA - Remote Access Methods (PowerShell PSA - Remote Access Methods.pdf).
Additionally, application notes with specific examples of the TCP Socket Interface are available for the following
application environments:

e  Microsoft Visual Basic 6 (PowerShell Socket Client - Visual Basic 6 Application.pdf)
e National Instruments LabView (PowerShell Socket Client - LabView Application.pdf)

9.4.3.

Mailbox File Method

PowerShell PSA can be operated in a mode where it will poll the file system, checking for the existence of the file
psa_command.txt, and will execute the commands contained within that file when it is detected.

The command file is created on-the-fly by the external controlling environment. The file contains a series of one or
more valid PowerShell PSA commands that are executed in the order they are listed in the file, from top to bottom.
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The PowerShell PSA execution environment communicates that it has completed execution by creating the file
psa_response.txt. This file does not contain any command result text — its sole purpose is to act as a handshake to the
caller.

The Mailbox File technique is substantially less robust than the Socket Interface method because there is no path by
which results developed as a consequence of PowerShell commands are automatically conveyed back to the external
application. This means that commands or scripts passed into PowerShell must have internal capability to retain those
results and feed them back, via data files or other means, to the external application.

The Mailbox File technique is useful in cases where very defined actions need to be performed, such as running a
standard test suite sequence, which by design will store the results to the disk. This technique is not recommended
where a varied set of commands needs to be executed, and where different results are required to make decisions.

The Mailbox File technique, including an example, is discussed in detail in the Sifos Technologies application note
PowerShell PSA - Remote Access Methods (PowerShell PSA - Remote Access Methods.pdf).

9.4.4. Batch Mode Methods

PowerShell Tcl (or Wish) consoles can be invoked from any environment where a batch file (Windows) or shell script
(Linux) can be executed. Furthermore, there are several methods by which a user-specified script can automatically
run once the PowerShell console opens. These methods are:

1. PSA Software Contrib Directory
6. Script Call from PowerShell Initialization File
7. PowerShell Launch Program Command Arguments (Windows only)

A PowerShell PSA console is opened (or installed) in Windows using the PowerShell TCL.exe (or PowerShell
Wish.exe) executable and in Linux with the PowerShell_TCL.sh or PowerShell_WISH.sh shell scripts. Batch mode
method #1 takes advantage of the fact that any *.tcl file located in the PSA Software Contrib directory will
automatically get sourced into PowerShell. Batch mode #2 involves editing the PowerShell Initialization File to
execute a user-specified command (or command sequence) when PowerShell opens. And Batch mode #3 capitalizes
on a feature of the Windows PowerShell launch executable where a script name file can be attached as an argument to
the PowerShell launch command thus causing that file to source into PowerShell when PowerShell opens.

The Batch Mode technique is generally less robust than the Socket Interface method because there is no path by which
results developed as a consequence of PowerShell script execution are automatically conveyed back to the external
application. This means that commands or scripts passed into PowerShell must have internal capability to retain those
results and feed them back, via data files or other means, to the external application. Batch mode #3 (Windows only)
does enable the remote application to specify an standard output channel to PowerShell such that all command results
could be routed to a user-specified data file.

The Batch Mode technique, including an example, is discussed in detail in the Sifos Technologies application note
PowerShell PSA - Remote Access Methods (PowerShell PSA - Remote Access Methods.pdf).
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