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1. Introduction 
1.1. PowerSync Analyzer Introduction 
The PowerSync Analyzer has been designed to enable comprehensive analysis and testing of Power-over-Ethernet 
(PoE) Power Sourcing Equipment (PSE).   The PowerSync Analyzer is available in 3 different configurations: 
 

PSA-100 • One PSA100 Compact PSA Module (single “slot”) with 2 PSE Test Ports 
• PowerSync Analyzer Software (Version 3.4 or later) for a host PC including PSA 

Interactive graphical user interface and PowerShell interactive scripting console. 
• Optional PSE Conformance Test Suite 

  
PSA-1200 • One PowerSync Analyzer Chassis and PSA Controller Card  (Slot 0) 

• One to twelve PSEAF-2L Dual Port PSE (Power Sourcing Equipment) Test Modules 
with capability to test up to 24 PSE ports. 

• PowerSync Analyzer Software (Version 3.4 or later) for a host PC including PSA 
Interactive graphical user interface and PowerShell interactive scripting console. 

• Optional PSE Conformance Test Suite 
• Optional PSE Multi-Port Test Suite 

  
PSA-2400 • Two or more PowerSync Analyzer Chassis’ and PSA Controller Cards (Slot 0) 

• At least 24 PSEAF-2L Dual Port PSE (Power Sourcing Equipment) Test Modules with 
capability to test at least 48 PSE ports. 

• PowerSync Analyzer Software (Version 3.4 or later) for a host PC including PowerShell 
interactive scripting console. 

• Optional PSA Interactive graphical user interface software 
• Optional PSE Conformance Test Suite 
• Optional PSE Multi-Port Test Suite 

 
 
Each PowerSync Analyzer test port includes an input to receive both power and data from a PSE and an output where 
just data is forwarded to a LAN Analyzer or other data transmission interface.  The PowerSync Analyzer test ports are 
designed to forward 10BaseT, 100BaseT, and 1000BaseT signals while terminating the DC power from a PSE. 
 
The PowerSync Analyzer is designed to be controlled from a PC over a TCP/IP network connection (10/100BaseT).   
Multiple PowerSync Analyzer instruments of varying configuration may be controlled from a single controller.    Each 
test port works in conjunction with host software to provide various Powered Device (PD) load emulation functions 
along with an assortment of PSE measurement and analysis functions. 

1.2. Reference Manual Organization 
Section 2 of this manual will introduce basic PoE technology, PSE product characteristics, and to the capabilities of the 
PowerSync Analyzer.   Instrument users will first need to have a grasp of PoE technology in order to best understand 
the capabilities and usage of the PowerSync Analyzer.   Instrument capabilities will be described by logical subsystem.   
Additionally, Section 2 will provide an overview of the PowerSync Analyzer’s software organization. 
 
Section 3 will detail the features and usage of PSA Interactive graphical user interface software for the PowerSync 
Analyzer.   PSA Interactive has been designed to allow robust access to instrument resources combined with rapid 
means by which to “move around” among multiple ports and between various instrument chassis’.  It can be used for 
occasional measurements, PSE analysis and troubleshooting, as well as for test script prototyping.   Examples will be 
provided to demonstrate various tasks that PSA Interactive will support. 
 
Section 4 will describe the PowerShell scripting and automation environment for the PowerSync Analyzer.   
PowerShell 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 PowerSync 
Analyzer.   Users who wish to fully automate certain test sequences or to optimize test throughput can readily use 
PowerShell to build test scripts and associated applications.   PowerShell is built on the widespread Tcl/Tk script 
language and will enable test script integration with various Packet Transmission tests previously developed within 
Tcl/Tk. 
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Section 5 provides an overview of the PowerSync Analyzer’s PSE Conformance Test Suite for 802.3af PSE’s.   The 
PSE Conformance Test Suite consists of a library of fully automated tests that will measure and report upon many of 
the PSE parameters specified in the IEEE 802.3af standard and the emerging IEEE 802.3at standard.   These tests have 
been designed to adapt to a wide array of PSE design implementations and device technologies including certain 
equipment that simultaneously supports “legacy” or other non-standard, complimentary modes of powered device 
detection.   PSE Conformance Tests can be automatically sequenced across many PSE ports to automatically produce 
comprehensive statistics and pass/fail analysis.  The PSE Conformance Test Suite is purchased as an option or an 
upgrade for each PSA instrument. 
 
Section 6 provides an overview of the PowerSync Analyzer’s unique PSE Multi-Port Test Suite.   Multi-Port tests are 
generally designed to operate simultaneously on all (up to 192) PSE ports to assess PSE system characteristics such as 
power capacity, power management behaviors, port interactions and interdependencies, and timing behaviors governed 
by PSE firmware decisions.  As with the PSE Conformance Tests, Multi-Port tests are fully automated and will 
automatically produce comprehensive reports that clearly identify trouble spots or performance anomalies.    Multi-Port 
testing is complemented by virtually unlimited user control over characteristics of emulated Powered Devices (PD’s) 
during the course of testing.  The PSE Multi-Port Test Suite is purchased as an option or an upgrade for each PSA 
instrument. 

 
Section 7 introduces and describes capabilities for testing High Power PSE (e.g. 30 Watt) ports using PSA-1200 test 
blades.   These capabilities span across PSA Interactive, PowerShell, and the PSE Conformance Test Suite.   Users 
testing “pre-IEEE standard 802.3at” equipment can use their PSA product for extensive prototype testing immediately 
given versoin 3.1 and later releases of PSA software. 
 
Section 8 will tie together other sections of this manual to address certain specialized challenges such as test throughput 
optimization, intra-port PSE testing, actuating PowerShell from remote programs or TCL shells, and blending PoE 
tests with existing or new packet transmission test libraries and scripts. 
 
Finally, Section 9 introduces the PoE Service Analyzer application.   This innovative new test and reporting 
application are aimed at fully automated testing of PoE service at the PD interface point.   The PoE Service Analyzer 
combined with any PSA instrument (PSA-100, PSA-1200, PSA-2400) offers the most comprehensive analysis available 
for assessing integrity and interoperability of PoE service to a PD connection point. 
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2. PoE and the PowerSync Analyzer 
2.1. IEEE 802.3af / 802.3at Overview 
The 802.3af specification was designed to create an environment whereby Powered Devices (PD’s) from numerous 
different manufacturers could be interconnected to Power Sourcing inter-networking equipment (PSE) including 
switches, routers, and hubs produced by many different networking equipment manufacturers.   It is envisioned that 
such interoperability will lead to lower cost and higher proliferation among both the sourcing equipment and the 
networked PD’s.   The ongoing emergence of VoIP telephony combined with ramp-up in TCP-IP networked devices 
show that this is a fast growing market.  There are numerous new PD functions such as security, inventory management, 
environmental management, and other applications. 
 
The basic features of 802.3af PoE are: 
 

• 48V DC Supply to PD’s 
• Guaranteed 15.4 Watts of Power Consumption per network connection (PD and cabling) 
• Power Sourcing from both “End-Point” switches/routers as well as “Mid-Span” power “adder” devices. 
• Safety “interlocks” to prevent powering when no PD’s are connected and to assure prompt power removal 

when PD’s are disconnected as well as to limit DC current flow at all voltage levels. 
• Physical layer mechanism for PSE’s to characterize power demands of individual PD’s and thus manage 

power delivered per port. 
 
The 802.3at specification will expand upon 802.3af is several key areas: 
 

• Guaranteed up to 30 Watts of Power Consumption per network connection (PD and cabling) 
• Optional LLDP (MAC Layer) based protocol for negotiating power demands with a PD with granularity of 

0.1 watts. 
• PoE End-Point and Mid-Span PSE’s with full gigabit Ethernet support 

 

2.1.1. The Power Connection 
Under the 802.3af specification, DC power must be carried on 2 of the 4 pairs of a LAN (e.g. category 5) cable.  Either 
+48V or –48V DC is carried on one pair (common mode) and reference (zero volts) is carried on a second pair.   ALT 
A (alternative A) refers to the case where power is sourced on Pairs 2 and 3 (referring to EIA/TIA 568B), the data 
transmission pairs for 10/100BaseT.   ALT B refers to the case where power is carried on Pairs 1 and 4 which are 
otherwise unused in 10/100BaseT.   Mid-Span PSE’s MUST apply power on the “ALT B” pairs while End-Point PSE’s 
may use either, though typically will use ALT A.  This allows both End-Point and Mid-Span PSE’s to coexist on the 
same cable. 
 
Power may be applied by the PSE in either an MDI or MDI-X (crossover) port configuration.   This means that from the 
PD’s point of view, the incoming voltage may look either like +48 VDC (MDI) or –48 VDC (MDI-X) since in the latter 
configuration, pairs 2 and 3 (as well as 1 and 4) are crossed.   PD’s are required to be completely insensitive to whether 
power is furnished on the ALT A or ALT B pairs and whether power is positive polarity or negative polarity. 
 
Each PSE port is responsible for managing 4 basic aspects (or phases) of PoE: 
 

1.    PD Detection 
2.    PD Classification 
3.    Power-Up 
4.    Power-Removal 

 
802.3at compliant PSE’s will source at least 50 VDC and will readily differentiate between PD’s that are high power 
(802.3at) versus normal power (802.3af) type PD’s.   PSE’s, including Mid-Spans, can furnish power on any pair (ALT 
A or ALT B) and an option may exist to allow powering of all 4 pairs under 802.3at. 
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2.1.2. PD Detection 
A PoE enabled PSE port provides a low power signaling mechanism that constantly monitors for an 802.3af Powered 
Device to appear at the end of the LAN cable.   If a non-powered network device is connected, the PSE port can 
function just as would a non-PoE port and link to the networked device.   However, if an 802.3af PD is connected, the 
PSE port will quickly recognize this and begin the process of powering up the PD. 
 
The primary means of detection is a measurement of PD 
port electrical resistance performed by the PSE port.  
802.3af specifies that compliant PDs will present a load 
resistance at the PSE between 19 KΩ and 26.5 KΩ given an 
input voltage under 10 VDC.  It further specifies that the 
method of resistance measurement shall allow for an 
unknown voltage drop up to 2.8 volts associated with one or 
more diode junctions in series with this load resistance.  
This implies that the resistance must be determined from a 
[ΔV / ΔI] measurement performed at 2 (or more) voltage 
levels and that the minimum detection voltage must be at 
least 2.8 VDC.    
 
Some of the relevant specifications affecting the detection 
process are: 

 
Characteristic Minimum Maximum Units 
Unterminated (Open Circuit) Detection Voltage  30  VDC 
Terminated Detection Voltages 2.8 10 VDC 
Detection Current Limit (compliance)  5 mA 
[ΔV /  ΔI ] Voltage Step 1 7.2 VDC 
Maximum Acceptable Load Resistance 26.5 33 KΩ 
Minimum Acceptable Load Resistance 15 19 KΩ 
Maximum Acceptable Load Capacitance 0.15 10 μF 
Slew Rate of Voltage Step  0.1 V / μsec 
Detection Duration  500  mSec 
Detection Backoff (following unsuccessful detection) 
(does not apply to End-Point PSE’s) 

2  Sec 

 
It should be noted that despite the various requirements described for PD Detection signaling in the 802.3 specification, 
that there is considerable room for design variation and that in practice, detection pulses and detection measurement 
schemes do vary significantly across PSE interface technologies.   The 802.3af and 802.3at standards do not prohibit the 
use of complementary schemes that might improve detection accuracy and speed while also reducing risk of possible 
damage to non-PoE capable end station equipment.  

2.1.3. PD Classification 
802.3af allows for PD’s to communicate their power demands to a PSE port via a “Classification” process.   From the 
perspective of a PSE port, PD’s can be classified as follows: 

 
Type (802.3at) Classification Guaranteed Power Minimum Power Units 

Class 0 15.4 ~ 0.5  
Class 1   4.0 ~ 0.5 
Class 2   7.0 ~ 4.0 

Type-1 

Class 3 15.4 ~ 7.0 
Type-2 Class 4 30.0  (802.3at) ~ 15.4 

Watts 

 
A Type-1 PSE has the option not to classify the PD in which case the PD must be assumed to require Class 0 power. 
 
Classification is performed by applying a voltage in the band from 15.5V to 20.5V and measuring the fixed DC current 
load presented by the PD.  The magnitude of measured current is then translated into a classification as follows: 
 

Figure 2.1  802.3af Detection 
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Minimum Current Maximum Current Units Classification 
0 5 mA Class 0 
8 13 mA Class 1 
16 21 mA Class 2 
25 31 mA Class 3 
35 45 mA Class 4 

 
The PSE is free to make decisions regarding current 
measurements that fall between the above bands.   
Classification must be completed in 75 mSec, so typically 
classification involves a short duration pulse with amplitude 
between 15.5 and 20.5 Volts.  A “single-event” class pulse 
(see Figure 2.2) may return to zero or may hold its value (or 
anything in between) following completion of classification. 
 
The 802.3at specification requires that all compliant PSE’s 
perform classification and it adds an expanded classification 
measurement option that allows PSE’s to “signal” their 
802.3at high power capability to a powered device while 
reading the power demand of the powered device.  The “2-
event” classification (see Figure 2.2) involves 2 successive 

classification current measurements separated by a “mark” region.   The 802.3at PD must be capable of discharging the 
class voltage in order to “see” this mark region and thereby detect the presence of an 802.3at capable PSE.  The 2-event 
classification cannot ever drop below 2.8V, or the PD will reset and forget that the PSE is 802.3at capable. 
 
802.3at PSE’s may use either single-event or 2-event PD classification.   Those that use single event method are 
required to us MAC layer LLDP protocol to negotiate power with an 802.3at PD following initial PD power-up. 

2.1.4. Power-Up 
Following classification, assuming the PSE performs 
this step, the PSE will apply power (voltage and 
current) to the PD.   A PSE is required to furnish 
between 44 V (50 V for Type-2 PSE’s) and 57 V to 
at the PSE interface.  There are two timing criteria of 
interest: Time from end-of-detection until power-up 
is complete and the rise time of the PoE voltage.   
The first parameter includes classification time and 
must be under 400 mSec.  The power-on rise time is 
required to be longer than 15 μsec. 
 
Other parameters of interest during the power-on 
event are the initial (in-rush) current and the peak-to-
peak ripple and noise amplitude.   PSE’s are required 
to clamp in-rush current to 450 mA regardless of the 
transient load provided by a PD.    AC ripple 
(including AC MPS signals) under 500 Hz in frequency should not exceed 500 mVpp.  AC noise in the region below 
150 KHz should not exceed 200 mVpp. 
 
While the PSE is furnishing power to the PD, the PSE is responsible for regulating total power delivered to the PD.  
802.3af compliant PSE ports must have capability of furnishing a minimum of 15.4 watts given connection to a “Class 
0” PD.  High Power 802.3at compliant PSE ports must have capability to furnish at least 30 watts given connection to a 
“Class 4” PD.  The maximum power capacity of a PSE port is limited by a current ceiling defined as Icut in the 802.3 
specification.   Given the ceilings specified, an 802.3af compliant PSE might theoretically furnish a maximum of 22.7 
watts while a 2-pair, high power, 802.3at compliant PSE might theoretically supply up to 38.9 watts continuous power.  
Practically speaking, typical port power capacity will be relatively close to the minimum required values. 
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Figure 2.2  802.3af & 802.3at Classification 

Figure 2.3  802.3af Power-Up 
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2.1.5. Power Removal 
802.3 compliant PSE’s offer one of two means to determine that a Powered Device has been disconnected, and 
therefore DC power should be removed.  By implication, the two different mechanisms are mutually exclusive, though 
the specification allows for what effectively would be an impractical combination of both methods. 
 
The AC MPS method involves the 
superposition of a low level, relatively low 
frequency signal on the DC power rail.  The 
AC signal is sourced from a high output 
impedance such that when exposed to a 
nominal load resistance of 25 KΩ, the 
amplitude of the signal is attenuated to well 
below 500 mVp-p.   Typically it will be well 
below 200 mVp-p.   When the 25 KΩ 
signature load is removed, the AC signal 
amplitude increases and can be detected on 
the PSE output.  The PSE must then wait for 
an interval of at least 300 mSec, but not 
longer than 400 mSec to remove power.  The 
main advantage of the AC MPS method over 
the DC MPS method is the ability to tolerate 
well below 10mA of load current indefinitely 
so long as the AC MPS load impedance of 25 
KΩ is detected. 
 
The DC MPS method relies on a continuous measurement of DC load current.   When the DC load current drops below 
10 mA, the PSE has the “right” to remove DC power.   When the DC load current drops below 5 mA, the PSE must 
remove DC power.  As with AC MPS, the timing of the low-load current is such that the PSE must tolerate 300 mSec of 
low load, but not longer than 400 mSec of this condition.   Additionally, the specification makes allowance for the DC 
MPS signature to be intermittent so long as it is present for a continous 60 msec out of every 360 msec interval.   The 
main advantage of DC MPS is that it does not add any noise onto the power rail. 
 

2.2. Power Sourcing Equipment Characteristics 
The 802.3af specification leaves considerable room for implementation dependent behaviors.  Additionally, many 
vendors of Power Sourcing Equipment (PSE) will choose to go outside the 802.3 specification in ways that will not 
affect the ability to power and maintain pure 802.3 Power Devices (PD).  This high degree of variation will add a 
number of challenges to the generation and performance of PSE specification conformance tests. 

2.2.1. Signaling Variations 
One area of implementation variation relates to the signaling utilized prior and during power-up.  The following table 
describes some of the possible variations in the area of signaling. 

 
Signal Type Variants 

Amplitude: 2 – 30 VDC 
Course Detection Range: Any Detection Signature > 33 KΩ 
Course Detection Method: Not strictly specified – may use 802.3af ΔV/ΔI Steps 

Open Circuit Detection 

Measurement Timing:  No firm requirements, just recommendations 
Amplitude: 2.8 – 10 VDC (given valid PD signature from 19 to 26.5 KΩ) 
Pulse Duration:  20 – 500 mSec Step Magnitude: 1 – 7.2 V 
ΔV/ΔI Steps:  1 or more Pulse End:  RZ or NRZ 

Connected Detection 
Signature 

Step Edge:  Rising, Falling, Both Pulse Separation: >0  (>2 Midspan) sec 
Amplitude: 15.5 – 20.5 VDC Duration: 15 to 70 mSec Classification 
Classification Pulse Count: > 1 Pulse End:  RZ or NRZ 
Waveform: CW or Pulsed AC MPS Signal 
Frequency:  20 to 500 Hz 

Removal: Before, During, After         
                Power-Down (or Never ?) 

AC MPS Threshold: 27 KΩ to 1.98 MΩ Power-Down  
DC MPS Threshold: 5 – 10 mA 

Dissipation: PD Load, PSE Shunt, or 
Active PSE Discharge 

 

Figure 2.4  802.3af Power-Down 
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2.2.2. Connection Alternatives 
PSE’s will generally be configured to source power on EITHER the data pairs (10/100BaseT) OR the unused pairs.  For 
any given PSE port implementation, this should be a design constant.  Within the 802.3af specification, Mid-Span 
PSE’s MUST utilize the unused 10/100BaseT pairs.   The 802.3at specification allows for Mid-Span PSE’s that power 
either pair and support 1000BaseT where all 4 pairs are used for data transmission. 
 
PSEs can provide EITHER polarity (+48V or –48V) to which PDs must be insensitive.   Some PSE’s may offer 
programmability in configuring their ports for MDI or MDI-X which in turn may affect voltage polarity. 

2.2.3. MPS Behaviors 
Generally, a PSE will be designed to utilize either the AC or DC MPS method for determining a PD disconnect.  Hence, 
this is one fundamental characterization of each PSE port that affects both the types of tests and the method of 
controlling a PSE port through PD emulation.   Those ports supporting DC MPS need to see a low current condition 
(below 10 mA) in order to remove power.  Those ports supporting AC MPS need to see an effective load impedance in 
excess of 1.98 MΩ in order to remove power, with a PSE-dependent load threshold ranging from 27 KΩ to 1.98 MΩ!  
These PSE’s will tolerate a PD operating at less than 0.1 watt indefinitely since a DC load current of 2 mA (assuming 
port voltage of 48 VDC) translates to effective 24KΩ resistive load. 

2.2.4. Legacy Modes and Proprietary Detection Schemes 
Prior to 802.3af, a considerable amount of “legacy” PoE equipment including first-generation VoIP phones utilized 
proprietary technology to generate and manage power over LAN.   Typical legacy powered devices include a low 
frequency coupling circuit between data transmission pairs and/or the existence of a large capacitance seen by common 
mode measurements across either data or spare pairs.  These features could be sensed by the power sourcing equipment 
using proprietary techniques.  Protocols for determining power requirements of the PD were also proprietary and 
conducted at the MAC layer. 
 
With the volume of legacy PD’s in the 
marketplace, many new generation PSE’s seek to 
utilize BOTH 802.3 signaling and legacy detection 
methods simultaneously so that either type of PD 
can be recognized and powered.   This “hybrid” 
detection behavior may violate 802.3 specifications 
when detection signaling is compliant with 
relevant 802.3af criteria including signal levels, 
source impedance, and slew rates.  However, 
assuming this hybrid behavior does not damage 
802.3 compliant PD’s, it is desirable to customers 
who want maximum flexibility in their PSE. 

 
Hybrid detection schemes may also include coarse 
measurements to assess possible PD connections 
prior to performing more refined 802.3 detection. 
These proprietary techniques may help to prevent damage to ordinary Ethernet interfaces (non-PD) or they may be 
beneficial in determining possible legacy PD connections.  On the other hand, the added complexity complicates testing 
by adding ambiguity as to exactly how a PSE is detecting either an 802.3 or other type of PD. 
 
 

 
 

Figure 2.5  Hybrid Proprietary Detection Methods 
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2.3. System Hardware Overview 
The diagram below shows a block diagram of a single PowerSync Analyzer (PSA) test port.  Each PSA test blade (or 
PSA100 instrument) contains two of these measurement circuits, which are electrically isolated from each other and 
from the chassis control circuitry.  

 
The PSE input connector is connected to a PSE device under test.  The DC power and related common mode control 
and classification signals are tapped off and fed to the measurement subsystems.  The DC voltage and very low 
frequency, common mode PoE signals are not visible at the output port.  The data signal is passed directly to the output 
connector, and can be used for data-related measurements with other test equipment.   
 
At the front end of the test port, there are two sets of switches.  These are implemented with electro-mechanical relays.  
The ALT-A/B switch selects which wire pair is connected to the PSA test resources.  The Polarity switch selects the 
polarity of the power supplied by the device under test.  ALT-A/B and Polarity settings will depend upon the 
characteristics of the equipment being tested.  Incorrect settings of either switch will not damage the instrument.    
 
The paragraphs that follow will cover each test subsystem in greater detail. 

2.3.1. Port Switch and Detection Subsystem 
The Port Switch and Detection Passives subsystem provides the detection loading required for a PSE under test to 
recognize a Powered Device (PD) “signature” so that it can turn on and supply power.  It also provides an AC Maintain 
Power Signature (MPS) resistive loading that is visible to a powered-up PSE.  This load value is at the top of the range 
where PSE’s must interpret a valid load signature. 
 
The Port switch is used to connect the passive detection loads to the PSE under test.  On initial power-up of the PSA-
1200, this switch is typically in the open (or “isolated”) position.  This switch closes and opens under software control, 
and within all PowerSync Analyzers excluding the PSA-PL, may be used as a triggering event for many single-shot 
measurements of detection and MPS behaviors. 
 
The Detection Passives are affected by an internal disconnect feature that is dependent only upon the PSE voltage level.  
When the PSE voltage reaches approximately 11 volts, the passive R-C Detection signature is removed and the MPS 
signature R-C circuit is inserted thus presenting a valid AC MPS signature following PSE power-up for as long as the 
Port Switch is closed (or connected). 

PSA1200 Test Port Resources
PSE IN DATA Out

Resistance
9 – 39 KΩ

Capacitance
.1, 4.8, 6.9, 
11.6, 47*, 52*,
54*, 58* uF

AC MPS R
24 KΩ, 11 V 
Activation

Port
Switch

Trig1, Trig2

• Rising
• Falling
• 0 – 64 V
• .25V Res.

Static Load
• 0 – 510 mA, 
• 0.5 mA Res.
• 15V Activate
2-Step Trans.
• 200 msec –

1 sec/step
• 0 – 510 mA
• Opt. 2nd step

“hold”
• Triggers

Volt & Current
• Average 
• Min. Peak
• Max. Peak
• Trace
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• 10msec–10sec
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• Trig1
• Ext. Trigger
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Figure 2.6  PSA Test Port Resources 
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The Detection resistance and capacitance ranges in the Detection subsystem are 9 KΩ -39 KΩ Ohms, and nominally 0, 
5, 7, and 11μF respectively.  Newer “Type 2” or “Type 3” PSE Test Blades add capacitance values of 47, 52, 54, and 58 
μF to aid with legacy PD emulation needs.   The AC MPS signature consists of  24 KΩ in parallel with 0.1 μF that 
becomes visible above 11 volts – the same level where Detection Signature passives are removed and become invisible.  
Because of the 11 volt activation floor, the effective DC resistance of the AC MPS signature is significantly greater than 
24 KΩ until the port voltage significantly exceeds 11V.   This means that neither the Detection Signature nor the AC 
MPS signature will produce any measurable error to Classification Signature loads created by the Active Load module.  
 
There are 2 forward-biased diodes that the signal must pass through before entering the Detection and MPS passives 
circuitry.  These model typical PD bridge characteristics and are commensurate with recommended circuitry as 
described in the 802.3 PoE standard. 

2.3.2. Triggers 
The PowerSync Analyzer has extensive triggering capabilities, which are divided into 2 categories: internal (or 
waveform) and external (or event).   The instrument also has the ability to perform non-triggered measurements.  The 
triggering types are depicted in Figures 2.7 and 2.8.  Also 
depicted in Figure 2.7 are trigger applications including 
the DC meters, time-interval measurement, and load 
current transient, each of which can be initiated with 
those triggers. 
 
Internal (or waveform) triggering is derived from the 
common mode voltage levels received from the PSE 
under test.  For most measurements, this triggering is 
based upon the trigger levels and directions (rising or 
falling) set for Trigger 1.   A second trigger, Trigger 2 is 
used exclusively for terminating time interval 
measurements.  Trigger 2 offers identical 
programmability as Trigger 1 (levels and edge polarities).     
 
 

External (or Event) triggering is also used to initiate 
measurements or actions, and is initiated by either a user 
command, an action that is programmed to send out an 
external trigger, or through an external event that appears 
on the trigger bus.  The trigger bus is a trigger signal 
connection that is shared by all ports within a system, and 
by the Trig Out BNC connector on each PowerSync 
Analyzer.    Figure 2.8 shows the sources used to generate 
External (or event) triggers on the left, and shows the 
external bus configuration on the right. 
 
 
 
 
Any External trigger in the system will appear on this bus, 
and will trigger any 
port which is 

waiting for an external trigger event.   This enables cross-triggering across ports 
and triggering via externally generated signals.  It also enables the user to use the 
trigger output for other purposes, such as monitoring data throughput during PSE 
powering or load transients.  
 
The BNC trigger connector on the Chassis Controller front panel can be 
configured as an output or an input.  As an output, it directly mirrors the External 
trigger bus.  Output triggers will appear as a 3.3V, 10 mSec pulse.  When set as 
an input, it can drive the external trigger bus inside the PSA chassis.  This 
enables triggering across multiple instruments, which may be desirable when 
testing equipment with more than 24 ports.    
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For example, the Figure 2.9 shows cross triggering across instruments.  The trigger direction on PSA #1 is set as an 
output, and the other PSA’s are set as inputs.  This set-up can be used to perform measurements, or initiate a load 
current change across 96 or more PoE ports simultaneously. 

2.3.3. Loads and Load Transients 
The load and load transients subsystem uses an active programmable current load.   This current load is activated for 
port voltages in excess of 15V from the PSE under test.  Similarly, the load is deactivated when the port voltage drops 
below 15VDC.  The current load has a programmable range from 0 through 511 mA, in 0.5 mA steps.  The PowerSync 
Analyzer’s active load may also be configured to produce a programmable 2-step transient current load, where both 
current level and load step durations can be set.  The durations are programmable from 200 μSecs to 1 second per step.  
The second step can optionally be held indefinitely thus becoming the new static DC load.  The load transient can be 
triggered via either Trigger 1 (waveform) or Externally (event), and it is also capable of generating an Event Trigger at 
the beginning of the transient.  The load circuitry is automatically switched out of the circuit for input voltages lower 
than 15V.   

2.3.4. DC Meters 
The DC Meter subsystem is capable of measuring PSE voltages and sensing actual load currents.   Measurement 
capabilities include average, maximum peak, minimum peak, and trace capture of either voltage or current.  Each of 
these measurements uses configurable measurement periods from 10 mSecs to 10 seconds.  The sampling rates scale 
with measurement period, and range from 40us to 40 mSecs for 10 mSec and 10 second measurement periods 
respectively.   
 
All DC Meter measurements can be user initiated, triggered with a designated voltage transition and level, or triggered 
via an external event (see Section 2.3.2).  Only one DC measurement can be performed at a time on a each test port.  
Triggered measurements across multiple test ports may be configured to run simultaneously however using either port-
specific waveform triggering or shared external triggering. 

2.3.5. AC Meter  
The AC Meter is used to measure ripple voltage on the DC signal supplied by the PSE under test.  This measurement is 
always initiated upon receipt of the AC measurement command.   
 
The AC Meter is capable of measuring ripple in either a 16 Hz – 5K Hz band, or in a 5K – 300K Hz band (3dB BW).  
This measurement is a peak-to-peak voltage measurement, based upon a sample rate of approximately 20K-samples per 
second.  Since this is a peak-to-peak measurement of ripple on a steady state voltage, there are no triggers associated 
with this measurement.   Integration period can be programmed from 10msec to 5 seconds in 1,2,5 scale increments. 

2.3.6. Time Interval Meter 
The time interval meter measures time duration between a Trigger 1 edge transition or an External Trigger event, and a 
Trigger 2 edge transition.   This measurement is configured either to 1 mSec or 1 μSec resolution scale, and can be used 
for measurements of reaction times, rise times, pulse widths, and other time-critical events. 
 
If the timing measurement exceeds the maximum capacity of the counters, an “overflow” condition will be returned.  
The maximum measurable time intervals are 52.4 mSecs and 6.7 seconds for the 1 µSec and 1 mSec scales respectively.  
The resolution for the mSec range is 0.1 mSec and the resolution for the µSec range is 1 µSec.   The minimum 
measurable time interval is 20 µSec.  

2.3.7. LAN Test “Data OUT” Ports 
Each test port provides a passively de-coupled “output” to enable the testing of LAN packet throughput either with or 
without PoE loads applied.   Testing under conditions of PoE load can be used to resolve any significant contribution of 
PoE voltage and current toward packet transmission impairment.   Such testing can be performed using 10BaseT 
(Ethernet), 100BaseT (Fast Ethernet), and 1000BaseT (Gigabit Ethernet) signals.   Packet transmission latency through 
a PSA Test Port will be negligible owing to the simple passive coupling. 
 
Because the primary purpose of the instrument is to accurately resolve numerous Power-over-Ethernet behaviors, the 
LAN pass-thru channel is not optimized for LAN transmission per applicable IEEE 802.3 and ANSI/EIA/TIA 
standards.   Users should expect that the PSA test port will add a small degree of impairment, particularly affecting low 
frequency response of the LAN channel.   This impairment may lead to very low levels of packet loss depending upon 
characteristics of connected LAN PHY’s.  Such characteristics may either worsen or help overcome effects of baseline 
wander and low frequency response.   Sifos does not specify any particular level of performance for the Data OUT port 
because performance is strongly influenced by physical layer design characteristics of LAN ports (e.g. packet data 
testers, PSE ports) that are connected to the PSA Test Ports.     
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Also, because many LAN terminations include various methods of EMI suppression (e.g. “Bob Smith termination”), 
Sifos recommends that the OUT port not be connected to a LAN analyzer or other Ethernet device when running 
precision PoE signaling measurements including the optional  PSE Conformance Test Suite available for PSA-1200 
platforms since these can devices can present unpredictable AC loads and impairments that will negatively affect those 
PoE signals. 

2.4.  System Software Overview 
PowerSync Analyzers require externally hosted software in order 
to operate.   PSA software is primarily designed for the Microsoft 
Windows operating environment.  A version is also available for 
Linux and Unix based hosts.  PSA software consists of several 
distinct subsystems: 
 
PSA Interactive:  A graphical user interface designed to 
promote interactive use of the PSA1200 or PSA-PL instrument. 
 
PowerShell:  A scripting and application program development 
environment for creating and executing automated test 
sequences. The PowerShell script development environment is 
built upon the Tcl/Tk scripting language.    
 
PSE Conformance Test Suite:  A series of applications 
developed specifically for conformance testing PSE ports to the 
802.3 PoE specification given an PSA-1200 platform. 
 
PSE Multi-Port Test Suite:  A series of applications developed specifically for system performance testing PSE power 
management, capacity, and multi-port decision behaviors. 
 
PoE Service Analyzer:  A set of applications and tools for in-depth analysis of PoE Service characteristics at the PD 
interface available for the PSA-1200 platform. 
 
PowerShell includes a robust set of commands added into Tcl/Tk that create the Application Programming Interface 
(API) for the PowerSync Analyzer family of instruments.   Both PSA Interactive and each of the test suites fully 
utilize the PowerShell API to control and monitor the PSA.  This assures complete uniformity of behaviors when the 
instrument is configured from either the PowerShell interface or from PSA Interactive. 

2.4.1. PSA Interactive 
PSA Interactive is a Tcl/Tk based graphical user interface (GUI) constructed on top of the PowerShell API.  It offers 
robust control of most PowerSync Analyzer functions.  It is intended for users who intermittently or regularly use the 
PowerSync Analyzer for PD emulation and PSE measurements as well as for PSE Conformance (PSA-1200) and PSE 
Multi-Port (PSA-1200 and PSA-PL) testing.    

2.4.2. PowerShell Scripting Environment 
PowerShell provides command level access to the PowerSync Analyzer.  It consists of the full Tcl/Tk programming 
shells (Tcl and Wish) combined with numerous extensions specific to the PowerSync Analyzer. 
 
Tcl/Tk offers two shell programs for interactive command / query execution 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 developing 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 
does impose certain limitations in the handling of “standard input” (interactive user prompting) however. 
 
For the most part, PowerShell commands and scripts run equivalently in either the Tcl Shell or the Wish Shell, so users 
are generally free to use the shell that best suits their needs.   When PSA software is installed, certain configuration files 
will be placed such that opening either the Tcl Shell or the Wish Shell will automatically integrate all of the PowerShell 
resources. 
 

Figure 2.10 PSA Host Software Architecture 
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Many test engineers will want to integrate PowerShell API into pre-existing script environments to support test 
automation involving several instruments including DUT control interaction.   The final chapter of this manual 
addresses PowerShell features designed to enable this possibility. 

2.4.3. PSE Automated Test Suites 
The PSE Conformance Test Suite is an optional feature of the PSA-1200 (including PSA-100, PSA-2400) consisting 
of 23 tests and associated utilities that run in PowerShell and can be accessed and sequenced from either PowerShell or 
from PSA Interactive.  These tests are designed to assess 802.3af and 802.3at compliance of one or more PSE ports.  
The tests cover detection, classification, power-up, power management, MPS, and power-down behaviors of PSE ports.  
The tests have been constructed to work as generally as possible given the wide range of signaling and other PSE 
characteristics described above in Section 2.2.  Each test returns one or more specification parameters relating to the 
802.3 PoE specification.    
 

The PSE Multi-Port Test Suite is an optional feature of the PSA-1200 (including PSA-2400) and PSA-PL consisting 
of 16 tests that automatically analyze PSE system powering characteristics including bulk power-on, power-down, and 
overload processing characteristics as well as power management, power capacity, and stress test behaviors.   Each test 
returns a variety of multi-port statistics and offers the capability to generate detailed logs of PSE port interactions and 
timing behaviors. 
 

The PoE Service Analyzer is the aimed at qualifying PoE service delivered to a PD at the PD interface point.   It 
evaluates basic service capabilities, many interoperability parameters, and classification or power management 
behaviors of the PoE service.   This feature is available on all PSA-1200, PSA-100, and PSA-2400 platforms. 
 

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

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

Operating System Config Directory Location 
Windows NT – Windows XP \Program Files\Sifos\PSA1200\Config\ 
Windows Vista & Windows 7 \Users\Public\Sifos\PSA1200\Config\ 
Linux & Unix $HOME/Sifos/PSA1200/Config/ 

 

The PSA Environment local configuration file is named psa_env.txt.  This file is found in the subdirectory \env\ (or 
/env/ for Linux) beneath the above mentioned Config directory location. Only one instance of this configuration can 
exist in the host computer.   It contains system environment related parameters as described in the following table: 

 

Parameter Type Parameter Values 
Default_PSA_Address: <current PSA IP address> 
PSA_Addresses: {<TCL List of known PSA IP addresses>} 
Default_Conf_Test_List_AF: {<TCL List PSE Conformance Tests>} 
Default_Conf_Test_List_AT: {<TCL List PSE Conformance Tests>} 
Default_Test_Results_Path: {<TCL string of default path location for all test result files>} 
Excel_Path_Location: {<TCL string of path route to MS Excel>} | “N/A” 
Emulation_Mode: ON or OFF 
I/O_Routing: psa 

 
Default_PSA_Address:   The PSA chassis to initially be controlled by the PowerShell and PSA Interactive when those 
applications open up.   This chassis will be automatically “inventoried” upon application initialization and initial PSA 
connection.  The address will be updated in this file whenever Select Chassis is performed via PSA Interactive or when 
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 Tcl list is enclosed in braces and 
uses spaces to separate different elements (e.g. IP addresses).  This list will evolve as new chassis are connected and 
selected by either PSA Interactive or PowerShell. 
 
Default_Conf_Test_List_AF:  A (Tcl) list of available standard tests within the Version 3.4 PSE Conformance Test 
Suite for 802.3af and pre-802.3at standard high power PSE’s.  
 
Default_Conf_Test_List_AT:  A (Tcl) list of available standard tests within the Version 4.0 PSE Conformance Test 
Suite for 802.3at compliant PSE’s.   Note:  These tests are only available for the PSA-3000 platform. 
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Default_Test_Results_Path:  Path to where test results from the sequencer will be stored.  This has the default value of 
“c:/Program Files/Sifos/PSA1200/Results/<chassis IP Address>” when PSA software is initially installed.  Note that 
PSE-specific local configuration files may override this default (see below). 
 
Excel_Path_Location:  Path where Microsoft Excel application is stored.  This is formed during installation. 
 
Emulation_Mode:  A control that allows software operation in the absence of a PowerSync Analyzer instrument.  It is 
also referred to as “Demo Mode”.   This control should be normally set to “OFF”. 
 
I/O_Routing:  A control that should be normally set to “psa”. 
 
A second type of configuration file is the Local PSE Configuration 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 local configuration file, for example there may be one Local PSE Configuration File for 
each type of PSE that a user plans to test. 
 
The PSE Local Configuration file consists of the following settings: 
 

Parameter Type Parameter Values Status 
Default_PSE_Class: EndSpan or MidSpan  Required 
Default_PSE_MPS_Type: AC or DC Required 
Default_ALT_Setting: A or  B Required 
Default_POL_Setting: MDI or  MDI-X Required 
PSE_High_Pwr_Grant:  NONE or  PHY or  LLDP  
PSE_Test_Results_Path: {<TCL string of path location for results files>} Optional 
PSE_Conf_Test_Report: {<Non-standard Conformance Report template file>} Optional 
PSE_MP_Test_Report: {<Non-standard Multi-Port Report template file>} Optional 

 
Default_PSE_Class:  Specifies whether the PSE is EndSpan or MidSpan equipment .  This setting will be affected by 
the PSE Type declaration in the PSE Conformance Test menus in PSA Interactive software and may also be configured 
in PowerShell using the psaPseClass global variable.   The PSE Class or Type is used to limit certain other PSE 
descriptors  (e.g. “LLDP” High Power Grant) and is fed to the PSE Conformance Standard Report for test limit 
processing. 
 
Default_PSE_MPS_Type:  Specifies whether PSE utilizes AC or DC MPS method to remove power from a PD.   This 
setting will be affected by the “DC MPS” vs “AC MPS” PSE Description controls in the PSA Interactive PSE 
Conformance Test menus and  Multi-Port Test Menus (see Section 3.3). 
 
Default_ALT_Setting:  Specifies how to initialize all ports within the PowerSync Programmable Load for ALT pair 
selection.  Initialization is performed ONLY when the local configuration file is loaded via the [File] [Load] operation 
in PSA interactive or via the  psa_pse ( = psa_getConfig) command in PowerShell.   The [File] [Save] operation in 
PSA Interactive or the psa_saveConfig command in PowerShell will store these settings using current PSA port 
configuration.  Initialization will automatically include all PSA chassis’ that make up a PSA-2400 RackPack PSA.   
 
Default_POL_Setting:  Specifies how to initialize all ports within the PowerSync Analyzer for PoE polarity (MDI vs 
MDI-X).   Initialization is performed ONLY when the local configuration file is loaded via the [File] [Load] operation 
in PSA interactive or via the  psa_pse ( = psa_getConfig) command in PowerShell.   The [File] [Save] operation in 
PSA Interactive or the psa_saveConfig command in PowerShell will save these settings using current PSA port 
configuration.  Initialization will automatically include all PSA chassis’ that make up a PSA-2400 RackPack PSA.   
 
PSE_High_Pwr_Grant:  Specifies the  method used by a Type-2 PSE (as defined in IEEE 802.3at) to grant full power 
to a Type-2 PD.   Type-1, or 802.3af generation PSE’s must therefore specify NONE for this parameter since they are 
not capable of delivering 30 Watts of power.   Some PSE’s, such as Type-2 MidSpans, will specify PHY to indicate 
that they use 2-event classification in response to a PD Class 4 signature to grant access to full power.    Many Type-2 
EndSpan PSE’s may use Link Layer Discovery Protocol (LLDP) defined under 802.3at to grant access to full power – 
those PSE’s will therefore use the LLDP setting.  This setting is available under the PSE Conformance Test Menus in 
PSA Interactive and may also be configured in PowerShell using the global psaPseHpGrant.  As a setting it is used to 
gate access to high power tests using Type-2 PD emulation, it is used to make decisions inside automated tests, and it is 
used by the Conformance Test Standard Report in configuring test limits. 
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PSE_Test_Results_Path: This parameter, if provided, will override the default test reporting path found in the 
psa_env.txt environment file and guide all test results and reports to the specified directory path that can be PSE type 
or model specific.  NOTE: This setting can only be changed by editing the PSE local configuration file directly – the 
setting is retained whenever a local configuration file is “loaded”, then “saved” by PSA Interactive or PowerShell. 
 
PSE_Conf_Test_Report:  Specifies a non-standard PSE Conformance Test template (spreadsheet) file for use by the 
PSE Conformance Test Suite running on a PSA-1200 (or PSA-100, PSA-2400).  An example might be a re-named copy 
of psa_report.xls that has modified test limits for a particular PSE type.  NOTE: This setting can only be changed by 
editing the configuration file directly – the setting is retained whenever a local configuration file is “saved” by PSA 
Interactive or PowerShell.  See Section 5.10 of the PSA-1200 manual for further information. 
 
PSE_MP_Test_Report:  Specifies a non-standard PSE Multi-Port Test template (spreadsheet) file.  An example might 
be a re-named copy of mp_report.xls that has modified test limits for a particular PSE type.  NOTE: This setting can 
only be changed by editing the configuration file directly – the setting is retained whenever a local configuration file 
is “saved” by PSA Interactive or PowerShell.  See Section 6.11 for further information. 
 
Note that changes to PSE Local Configuration Files required to make existing files compatible with PSA 3.4 Version 
software will occur automatically after software is updated and those PSE Local Configuration Files are loaded or 
saved. 

2.4.5. 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 

PowerShell Script Library 
PowerShell Wish and PowerShell Tcl Executables 
PSA Initialization Script 
PowerShell Wish and PowerShell Tcl resource files 

\documentation\ Various PSA reference documents 

C: \Program Files\Sifos\PSA1200 
 

\PSA Interactive\ PSA Interactive Script Library and various library sub-
directories to support PSA Interactive functions (plotchart, 
tkprint1.1, tbcload14, etc.).   
PSA Interactive Executable 
PSA Interactive resource file 

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

\Results\ PSA Test Report Files 
Including psa_report.xls,  mp_report.xls, and 
service_report.xls template report spreadsheets and the 
psa_trace.xls trace display spreadsheet.  Chassis-specific 
subdirectories under \Results will automatically be created as 
needed by PowerSync Analyzer software. 

\Emul\ Files only used when PSAsoftware is placed in “Demo Mode” 
(also called Emulation Mode). 

Windows  NT – Windows XP 
C: \Program Files\Sifos\PSA1200 
 
Windows Vista – Windows 7 
C:\Users\Public\Sifos\PSA1200 

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

 
Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive 
under the [Help] menu as well as from PowerShell using the psa_version command. 

2.4.6. 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/PSA1200 
Configuration and User Data <User’s Home Directory>/ Sifos/PSA1200 
Shell Scripts (Program Launchers) <User’s Home Directory>/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. 
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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 greater detail regarding files and file locations after PSA software installation is 
completed. 

 
Directory Path Directory Files 

PowerShell Application Programs & Script Libraries 
PowerShell Wish and PowerShell Tcl resource files 

(unused copies) 

/usr/local/Sifos/PSA1200 
 

/PSA 
Interactive/ 

PSA Interactive Application Programs & Script Libraries 
Shared Library Directories with binaries and scripts used 

by PowerShell and PSA Interactive 
Copy of  PSA Interactive initialization resource file 

 PowerShell Wish and PowerShell Tcl resource files 
(used by shell scripts to initialize PSA software) 

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

/Results/ PSA Test Report Files 
Including psa_report.xls,  mp_report.xls, and 

service_report.xls template report spreadsheets and 
the psa_trace.xls trace display spreadsheet.  
Chassis-specific subdirectories under \Results will 
automatically be created as needed by PowerSync 
Analyzer software. 

/documentation/ Various PSA reference documents 
/Emul/ Files only used when PSA software is placed in “Demo 

Mode” (also called Emulation Mode). 

<User Home Path>/ Sifos/PSA1200 

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

<User Home Path>/ bin  Shell scripts to launch:  
  PowerShell TCL (PowerShell_TCL.sh),  
  PowerShell Wish (PowerShell_Wish.sh) 
  PSA Interactive PL (PSA_Interactive.sh).   
PSA Software Installer and Removal Scripts. 

 
Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive PL 
under the Help menu as well as from PowerShell using the psa_version command. 

2.4.7. TK/TCL Requirements & Resources 
PowerSync Analyzer software was developed utilizing Tcl/Tk version 8.4.5.  Generally, there should not be a problem 
with using newer versions of Tcl/Tk.  PSA software is distributed with an installer for Tcl/Tk 8.4.5 on Microsoft 
Windows platforms.  If Tcl/Tk is not present on the host PC system or if a version older than 8.4.5 is found, PSA 
installation software will install version 8.4.5 Tcl.  If a newer version (e.g. ActiveState Tcl 8.4.9) is already on the host 
system, PSA software will utilize that version.  (Note: This does not apply to Linux systems where the user is 
responsible for pre-installing a satisfactory version of Tcl/Tk.) 
 
While there are no requirements as to where the user installs Tcl/Tk, it is recommended that the install be done in the 
c:\Program Files\tcl directory on Microsoft Windows systems and in /usr/local/ on Linux systems.  Users should 
beware 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. 
 
PowerShell software includes four “resource” files:  tclshrc.tcl, tclshrc_psapi.tcl, wishrc.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 8.3 and 8.4 of this manual provide further information regarding PowerShell API integration into 
native TCL shells as well as the use of these files to enable remote access to PowerShell. 
 
There are a number of valuable resources to help programmers and test engineers get acquainted with Tcl.  First, the 
help 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. 
 

2.5. Network Connection and Host Firewall Considerations 
Certain aspects of the PowerSync Analyzer and its host-based software (PowerShell, PSA Interactive) rely on a low 
latency, Telnet Protocol network connection.   The constraints relate to certain near real-time operations that are 
performed and to the degree of network connection latency.   For example, both the PSE Conformance Test Suite and 
the PSE Multi-Port Test Suite perform some operations that are timing sensitive.    
 
Network connection latency between the application host and the PSA should be minimized and should never exceed 5 
msec with a target range of 0 to 1 msec desirable.  This will best enable the full flexibility and features of the 
PowerSync Analyzer across all testing applications. 
 
Since the PSA uses a low level binary communication within a Telnet protocol, any host firewall or router path between 
the host computer and the PSA must enable Telnet protocol (standard IP port #23) to flow. 
 

2.6. Special PSA2400 Configuration Requirements 
The multi-chassis (RackPack) PSA2400 adds several unique configuration requirements that must be met in order for 
the instrument to operate properly under control of PowerSync Analyzer software. 
 

1. There must be two or more chassis’ making up a PSA2400 available and operating on the same subnet in 
order for interaction with one chassis to be successful. 

2. Each of the two or more PSA2400 chassis’ must each contain 12 dual-PSE test blades for a total test port 
capacity of 24 ports per chassis. 

3. PowerSync Analyzer software must initially “discover” the PSA2400 configuration.   This one-time operation 
occurs after initial installation of PowerSync Analyzer host software and consists of the user being prompted 
by PowerShell TCL for the IP addresses of PSA2400 chassis’. 

 
If the different chassis’ associated with the PSA2400 are separated to different users on different networks, attempts to 
link to each individual chassis as a stand-alone element on the subnet will be rejected.  This may occur on regular basis 
or an intermittent basis depending upon the conditions preceding chassis separation.  This behavior is quite intentional 
since the PSA2400 is designed to function as a single instrument entity. 
 
For new PSA2400 installations, the user is advised to execute the following initialization procedure: 

1. Install PSA Software  (Version 3.2 or newer) 
2. Utilize the Serial Console interface to establish IP addresses for each PSA2400 chassis 
3. Connect all PSA2400 chassis’ to the host subnet and power them on 
4. Open PowerShell TCL from the host 
5. Execute “psa <IpAddress>” to one of the PSA2400 chassis’ 
6. Execute “psa <IpAddress> to second PSA2400 chassis when prompted 

 
This will complete the initialization of the PSA2400. 
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2.7. Technical Specifications 
 

2.7.1. Port Configuration 
 

Input/Output  Ports 1 & 2  RJ45, 10/100/1000BaseT 100Ω Balanced  
 
Pair Connectivity  Ports 1 & 2  Alt. A or Alt. B 
 
Polarity   Ports 1 & 2  MDI or MDI-X 
 
Detection Resistance Ports 1 & 2  Range   8 to 39 KΩ 
      Resolution  1 KΩ 
      Accuracy   1% 
 
Detection Capacitance Ports 1 & 2  Range   0.14, 5.14, 7.14, 11.14, 47,  

52, 54, and 58 μF 
      Accuracy   5% 
 
Load Current  Ports 1 & 2  Range   0 to 511 mA 
      Resolution  0.5 mA 
      Error   +1.8% +1.1 mA 
      Activation Voltage  15.5V 
 
Configurable Load   Ports 1 & 2  Load Steps  2  
Transient       Range   200µs to 1sec 

Resolution  100µs 

2.7.2. Measurements 
 

DC Voltage  Pair-to-Pair  Type   Peak, Average, or Trace 
      Range   0 to 60V 
      Resolution  64 mV 
      Error   +1.2% +13 mV 
      Peak Types  Max or Min 
      Trace Length  256 Samples 
      Triggers   Immediate, Internal, External 
 
DC Current  Powered Pair  Type   Peak, Average, or Trace 
      Range   0 to 511 mA 
      Resolution  0.5 mA 
      Error   + 1.2% + .25mA  
      Peak Types  Max or Min 
      Trace Length  256 Samples 
      Triggers   Immediate, Internal, External 
 
Voltage Ripple  Pair-to-Pair  Range   0 to 2Vpp 
16Hz - 5kHz     Resolution  4mV 
      Error   TBD% 
 
Voltage Ripple   Pair-to-Pair  Range   0 to 0.5Vpp  
5kHz - 300kHz     Resolution  1mV 
      Error   TBD% 
 
Time Interval  Pair-to-Pair  Start Trigger Edge  Rising or Falling 
      Start Trigger Range  0 to 60V 
      Stop Trigger Edge  Rising or Falling 
      Stop Trigger Range  0 to 60V 
      Time Range  20–52400 µs or 0-6700 ms 

Time Resolution  1 usec or 1 msec 
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2.7.3. Triggering 
 

Internal (Trigger 1)  Ports 1 & 2  Range   0 to 60V 
      Resolution  250 mV 
      Error   +250mV 
      Routing   DCV and DCI Measurements, 
         External Trigger Bus 
 
Optional Trigger Events Ports 1 & 2  Port Connection  Connect, Disconnect 
      Current Load   Change Current Load or 
         Start Current Transient 
      Software   Trigout Command 
      Routing   DCV and DCI Measurements, 
         External Trigger Bus 

2.7.4. Programming and Control 
 

Interface:   Ethernet 10/100BaseT 
Host Requirements: PC or Lap-Top, Windows NT, 98, 2000, or XP 
Control Environment: Sifos PowerShell or PSA-Interactive  
Network Latency:  < 5 msec 
 

2.7.5. Physical and Environmental 
 

Width:   19 “ 
Height:   5.25” (3 Rack Unit)  
Depth:   12” 
Weight:   17.25 lbs.  (Fully Populated) 
Power:   100VAC – 240VAC,  50-60Hz,  600 mA Max. 
Operating Temperature: 50°C at 20W Max per Port, linearly de-rated from 30°C at 30W per port (Figure 2.11) 
   Note: 30W is the heat dissipation rating, not the power loading capability of each PSA  

Test Port. 

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

Figure 2.11:  Heat Dissipation Capability of Each PSA Test Port 
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2.7.6. Certifications 
 

Emissions:  FCC Part 15, Class A 
   Meets EN55022, VCCI, AS/NZS 3548  
 
Safety: CSA Listed (CSA22.2 No. 61010) 
 Meets EN61010-1 
 
European Commission: Low Voltage Directive (73/23/EEC) 

Electromagnetic Compatibility Directive (89/336/EEC) 
CE Marking Directive (93/68/EEC) 

 
 
 FCC Statement: 
 

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of 
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the 
equipment is operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency 
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to radio 
communications. Operation of this equipment in a residential area is likely to cause harmful interference in which case 
the user will be required to correct the interference at their own expense. 
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3. PSA Interactive 
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 fully uses the PowerShell API for all instrument 
interactions as well as a number of other library functions that are useful to PowerShell scripts. 
 
When PSA Interactive is opened, the user will be prompted to select a 
PSA chassis to which PSA Interactive will initially connect (Figure 
3.1).   The default selection will be the most recently connected PSA 
chassis.   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 PSA to 
be utilized is powered up and connected to the local network.  The 
PSA Chassis Selection dialog (see Figure 3.1) verifies the presence 
of any selected or entered PSA address, inventories the selected PSA 
chassis for available test ports, and allows users to add any new 
instruments that may have been connected to the network.  If the 
Chassis Selection dialog fails to find a connected and available PSA 
chassis, it will ultimately open PSA Interactive in Demo Mode.  
When the application opens in Demo Mode, the annotation *DEMO 
MODE* will appear in red on the main menu.  Demo Mode is 
described in Section 3.1.3 below and may be used to virtually operate 
one of several types of PowerSync Analyzer test platforms. 
 

3.1. PSA Interactive Standard Menus 
PSA Interactive is organized as a top level or main menu (Figure 3.2) that has ability to access a number of sub-menus.  

When PSA Interactive is started, it will 
automatically read the most recently used 
PSE local configuration file to acquire PSE-
specific settings.   Note that on startup, PSA 
Interactive will not automatically configure 
all of the port switches (ALT and 
POLARITY) for the PSE characteristics 
entered in the most recently used local PSE 
configuration file.  Users may use the File-
Load operation (see Section 3.1.1) or the 
Auto Set All Ports function in the Port 
Configuration menu to force all test ports in 
the presently connected PSA to the ALT and 
Polarity settings appropriate for the PSE to 
be tested. 

 
Each pushbutton on the Main Menu will open one of PSA Interactive’s resource or testing menus.  All of these 
pushbuttons are also duplicated under menu-bar drop-down menus Config, Measure, and Test.  The Configuration 
resource menus are used to configure various resources in each PSA1200 test port.   Each resource menu will offer full 
capability to route a configuration setting to a user-selected chassis (IP Address), and slot-port address.  Section 3.1.3 
will discuss this in greater detail. 
 
Sections 3.1.1 through 3.1.14 will introduce the various resource and metering menus available in PSA Interactive.   
The Help menu capabilities for PSA Interactive will be addressed in Section 3.1.15.   Section 3.2 will cover the PSE 
Conformance Test Suite menus and Section 3.3 will address the PSE Multi-Port Test Suite menus.   Finally, Section 
3.4 will provide a number of application examples working with PSA Interactive to perform certain operations. 

3.1.1. PSE Characteristics and Configuration 
PSA Interactive provides a facility to load and save PSE Configuration files.   When a local PSE Configuration file is 
loaded (Figure 3.3), critical settings related to PSE characteristics are automatically updated to the values provided in 
that file.  Additionally, the PSA chassis currently connected will configure ALT and Polarity select switches 
automatically according to the configurations provided in the selected PSE configuration file.  This configuration will  

Figure 3.1 PSA Connection Dialog 

Figure 3.2 PSA Interactive Main Menu 
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automatically span multiple PSA chassis’ within a PSA2400 
system as well.  When a local PSE configuration file is saved, all 
of the “global settings” currently in effect will be stored in that 
configuration file.  Note that some settings (see Section 2.4.4) 
can only be adjusted by editing the local configuration file. 
 
The local configuration [Load] and [Save] menus are accessed 
under the [File] drop-down menu on the menu bar. 

 
 
 
 

3.1.2. Port Configuration 
The Port Configuration menu shown in Figure 3.4 enables control of various static port settings in each test port.  
First, as is the case with all configuration and meter menus, the Port Configuration menu allows selection of the target 
slot-port where configuration is to be set or queried.   Additionally, it offers a Select Chassis button to access the 
chassis selection dialog so that a configuration or configuration query can be performed on a different PowerSync 
Analyzer chassis.  Section 3.1.3 will further describe the chassis and slot-port selection process. 
 
Port Configuration also offers a Copy Settings button to access the port-replication menu.   This widely available sub-
menu allows rapid duplication of a port configuration to one or more other ports in the currently selected chassis.  This 
process will be further described in Section 3.1.4. 
 

Once the user has specified the target chassis and 
slot-port, the Read Settings button may be 
utilized to recover the current settings of the 
selected test port.  Note that each time 
Configuration menu (Port, Trigger, or Load) is 
opened, it will automatically update to the current 
slot-port configuration settings.  Also note that 
the PSA100 consists of a single “virtual” slot and 
therefore operates identically to a PSA1200 with 
just a single slot (Slot #1) populated. 

 
Port configuration settings include the Port Type 
switch for selecting the powered pair (ALT A or 
ALT B), the Polarity switch for selecting the 
port’s voltage polarity (MDI or MDI-X), and 
scrolling widgets for selecting or entering passive 
detection resistance and capacitance.   The 
passive Resistance setting ranges from 9K to 39 
KΩ in 1 KΩ increments.  The passive 
Capacitance setting can take on the value of 

0.14, 5.14, 7.14, or 11.14 μF in  “Type 1” PSA test ports.  Newer “Type 2” and “Type 3” PSA test ports add additional 
values of 47, 52, 54, and 58 μF to aid with legacy mode PSE testing.  PSA Interactive will automatically display these 
values when a “Type 2” or “Type 3” test port is selected. 
 
The PSA-1200 High Power checkbox configures PSA Interactive for utilizing external PSA-1200 Port Combiners to 
test High Power (30 Watt) PSE’s.  This feature is the subject of Section 7 of this manual.   For ordinary IEEE 802.3af 
PSE testing, this box should not be selected. 
 
The Apply Settings button will establish the settings for Port Type, Polarity, and Passive Detection values of resistance 
and capacitance in the test port.   These settings will persist until: 

 
• The chassis is power cycled. 
• A PSE local configuration file is loaded with different default ALT and Polarity settings. 
• A test script is run that modifies the passive resistance and capacitance settings.  (Note: Generally standard 

test suites such as the PSE Conformance Tests and the PSE Multi-Port Tests will not modify either the ALT 
or POL settings as those are assumed fixed for a particular PSE type.) 

Figure 3.3 Chassis-Wide PSE Configuration Dialog

Figure 3.4 Port Configuration Menu 
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The Apply Settings button will annunciate via red text that a change has been selected and must be applied. 
The Auto-Discover button will cause the PowerSync Analyzer to automatically discover the proper ALT and Polarity 
configuration of a connected PSE on the current slot-port, and then apply those settings across all ports associated with 
the presently connected PowerSync Analyzer or across the multiple chassis’ associated with a PSA2400.  These settings 
may be retained in a PSE local configuration file through the File Save operation. 
 
The Connect Port button creates a connection from the incoming PoE bus to the detection passives.   The Disconnect 
Port removes the detection passives from the bus.  A PSE will not successfully detect and power-up a port unless the 
detection passives are connected.  Once the PSE port is powered, the detection passives automatically become invisible 
to the PoE bus, however an AC MPS passive load of 24 KΩ then activates.  This means that a PSE utilizing the AC 
MPS method will not remove power unless the port is disconnected (or isolated).   However, if the PSE is using the DC 
MPS method, the absence or presence of the 24 KΩ AC MPS signature resistance will have no effect and the port will 
remove power as soon as the static current load (see Section 3.1.6) drops below a threshold of 5 to 10 mA. 

 
The Port Configuration menu also offers the ability to generate an External Trigger event when either the Connect 
Port or Disconnect Port buttons are pressed.  This trigger event will occur within several milliseconds of the actual 
switch operation in the PSA test port.   Checking the Send Trigger box will cause this behavior to occur and 
deselecting it will inhibit External Trigger generation.   (See Section 2.3.2 for further information on triggering.) 
 
Users also have the option to simultaneously connect or disconnect all test ports within the currently addressed chassis 
using the Connect Port and Disconnect Port buttons.   Selecting the Connect/Disconnect All Ports checkbox will 
enable the “broadcast” connection operation.  Note that this operation will not span multiple chassis’ of a PSA2400 
configuration. 

3.1.3. Slot-Port and Chassis Selection 
PSA Interactive provides one or more menus with capability to route configurations and generate queries from selected 
test ports and selected PSA chassis’s.  Within these menus, the Slot and Port selection lists will only contain the valid 
populated slots for the currently connected chassis.   The Slot and Port may be selected by clicking on the slot and port 
from the scrolled list or by typing a value into the entry field directly.   Once a Slot and Port have been selected on any 
menu, those values will persist as other menus or sub-menus are opened and closed.  This provides an efficient means to 
route configurations and queries at virtually any time and only when necessary. Whenever a new Slot and Port are 
selected within any menu, the Read Settings button must be actuated to update the menu to current settings of the new 
Slot and Port. 
 
When the Select Chassis button is pressed, a window opens (Figure 
3.5) with a scrolled list of all “known” PSA chassis IP addresses on the 
LAN.   This list of chassis addresses initially comes from the local 
environment file (see Section 2.4.4).  The list of known or available 
chassis’ will be updated whenever PSA Interactive is started.   It will 
also be updated if a selected chassis is found not to exist on the LAN. 
 
Users may add a chassis by entering the new chassis address in the 
Select Chassis entry field, then pressing Add Chassis.  If the entered 
chassis is found on the LAN, it will be added to the list and become 
available for future selection.  It must then be selected from the list 
before pressing Connect to effect the PSA Interactive connection 
change.  The Delete Chassis button may be used to remove a chassis 
address from the list of known addresses.  This change will also be 
retained in the local environment file. 
 

The PSA Chassis Selection menu offers a checkbox for enabling or disabling Demo 
Mode.  When Connected in Demo Mode, PSA Interactive will present a menu 
allowing users to select and then manage an imaginary PSA platform.   Demo Mode 
will automatically be invoked upon entering PSA Interactive if no known PSA chassis’ 
are discovered on the LAN.   Many PSA Interactive menus, standard PSE tests, and 
operations will function in Demo Mode as if an actual PSA chassis and PSE ports were 
connected. 

 
Once a chassis is selected and appears in the entry field, simply press Return to retain 
that new chassis address as the target recipient of configuration commands and queries. 

Figure 3.5 PSA Chassis Selection Dialog
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3.1.4. Configuration Replication 
The Copy Settings operation is also found in various PSA Interactive menus and sub-menus.  This window offers the 
ability to quickly copy a type of configuration to one or more other ports in the currently addressed PSA chassis.  When 
the menu is opened (see Figure 3.6), check boxes for every available test port will be enabled while unpopulated slots 
will be disabled (grayed-out).   A Copy field in the lower left of this menu shows the type of configuration parameters 
that will be duplicated across all selected ports.   The Copy field is strictly derived from the sub-menu where the Copy 
Settings button was activated.  Under the Copy field is the slot/port from where settings will originate.   This is 
equivalent to the current slot/port that was active when Copy Settings was selected. 
 
If the Copy Settings button was pressed in the Port (Detection) Configuration menu, then only the port configurations 
of ALT, Polarity, and passive detection Resistance/Capacitance will be duplicated across all selected ports.  The actual 
replication occurs upon pressing the Copy Settings button in the PSA Port Replication menu.  The DONE button then 
closes the window and returns to the menu that spawned it. 

 
The ALL PORTS checkbox causes the current configuration settings to be duplicated to all available slots with 

separate selections for each port.  Replication will 
occur across the entire PSA Instrument including 
the multiple chassis’ that would make up a PSA-
2400 system. 

 
When Copy Settings is invoked from the Load 
Configuration menu, both static and transient 
(PSA-1200 only) load configuration values will be 
replicated to all selected test ports.   When invoked 
from the PSA-1200 meter resource menus, the 
respective meter configuration (trigger mode, 
period, and timeout) will be replicated across all 
selected ports. 

 

3.1.5. Trigger Configuration 
The Trigger Configuration resource menu (Figure 3.7) allows configuration and state control of the PSA waveform 
trigger, also referred to as Trigger 1 or “trig1”.   (See Section 2.3.2 for further discussion regarding triggers.)  The 
internal waveform trigger is derived from transitions on the PoE bus where both the edge-sense and the level may be 
specified by the user.   This trigger in turn may be used to trigger voltage measurements, load current measurements, 
and load current transients. 
 
The edge sense may be selected as either 
Rising or Falling.  The trigger level may 
take a value between 0 and 64 VDC with 
granularity of 0.25 V.   When a trigger level 
is entered into the level entry field, it will be 
automatically rounded to the neared 250 mV 
increment when the [Enter] key is pressed or 
Apply Settings is pressed. 
 
Apply Settings causes the configuration to 
be updated in the test port.   It will not be 
updated unless Apply Settings is pressed.  
The Apply Settings button will annunciate 
via red text that a change has been selected 
and must be applied.  Read Settings will 
cause the current trigger settings from the 
selected slot-port to be displayed in the 
menu. 
 
A new feature available with future PSA test blades will improve noise immunity of the PSA edge trigger allowing for 
Normal and a Noisy trigger processing modes.  Normal mode will add 0.125 volts of noise tolerance to the edge 
triggering action.  Noisy mode will add 0.5 volts of noise tolerance meaning leading and falling edges can be properly 
resolved in the presence of 500mV of random superposed noise on the edge.  When connected to PSA-1200 Test Ports, 
the Noisy checkbox will be inhibited. 

Figure 3.6 PSA Copy Configuration Menu

Figure 3.7 PSA Trigger Configuration Menu 
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Trigger1 may be “ARMED” by pressing the ARM Trigger button.  This enables a trigger to be generated as soon as 
the next qualifying signal event on the PoE bus occurs.  At that time, the trigger will fire just once and will need to be 
re-armed in order to fire again.  All triggers in the PowerSync Analyzer test port are a one-shot events. 
 
The Clear Trigger button will disarm a previously ARMed trigger where the trigger event has yet to occur, thus 
preventing an internal trigger event.     
 
The Send Trigger button generates an immediate External (or Event) Trigger that is also useful for initiating meter 
measurements.  As described in Section 2.3.2, External Triggers are exported to all other test ports in the chassis and 
also to the TRIG connector on the chassis controller. 
 
The Copy Settings button will open the Port Replication Menu (see Section 3.1.4) so that current port trigger settings 
may be copied to one or more other ports. 
 

3.1.6. Load Configuration 
A key function of each PowerSync Analyzer test port is to provide a controlled DC current load to the PSE port.  The 
Load Configuration resource menu (Figure 3.8) offers capability to configure and control both a static DC load 
current as well as a transient load current event.   It also controls the ability to emulate selected classification power-up 
sequences that involve the PSA1200 load subsystem. 

As with other configuration and meter 
resource meters, the Load Configuration 
menu offers selection of Slot-Port, chassis, 
and the ability to replicate settings. 

 
Static Load Current refers to a steady state 
DC load current that will be present once 
the PoE bus voltage exceeds 15.5 VDC.  
This current will not exist below that 
voltage.  The load current may be typed 
into the Powered Load entry field or 
entered by the slider control.  The Apply 
Load button will then send this 
configuration to the selected slot-port and 
update the Load Status field. The Apply 
Load button will annunciate via red text 
that a change has been selected and must 
be applied.   

 
Static load current can range from 0 to 511 
mA with a granularity of 0.5 mA.  Entered 
values will be automatically rounded to 
the nearest multiple of 0.5 mA. 

 
The Mark Load control is disabled with the PSA-1200 and is reserved for use with future PSA hardware. 
 
Load transients always consist of two sequential load current “steps”, each of which can be programmed to a unique 
load current value and step duration.   Upon completion of a load current transient, load current will return to the 
original static load current value unless the Hold Step 2 Current button is selected.  In this case, the static DC load 
current will be adjusted to the value of the second load transient step current. 
 
The load current value for each transient step ranges from 0 to 511 mA with granularity of 0.5 mA.  The duration of 
each step may be specified from 200 μsec to 1000 mSec.  The duration of the second load transient step will be ignored 
if the Hold Step 2 Current setting is selected since step 2 load current will then become the new steady state load.    
 
Load transients can either be immediately initiated or they can be initiated upon a trigger event.  The Trigger Mode 
setting specifies what the initiating mechanism will be.   Immediate selection will cause the load transient to be 
configured and initiated as soon as the Initiate Transient button is pressed.   Waveform selection means that the 
Initiate Transient button will configure the load current transient, but that the load transient will not occur until a 

Figure 3.8 PSA Active Load Configuration Menu
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waveform transition occurs assuming Trigger 1 (see Section 3.1.5) is armed.  Similarly, Event trigger mode means that 
Initiate Transient will configure the load transient and the next Event (or External) Trigger will then cause the load 
transient to start. The Initiate Transient button will annunciate via red text that a change has been selected and must be 
applied. 
 
The Suppress Foldback control is disabled with the PSA-1200 and is reserved for use with future PSA hardware. 
 
The Copy Settings control will open the Port Replication menu and copy all Static and Transient Load configuration 
settings to the selected test ports. 

3.1.7. PD Power-Up Emulation with Load Configuration 
The PowerSync Analyzer performs 802.3af PD Power-Up Emulation utilizing both the static and transient load 
resources along with the waveform trigger.  This has two advantages from a testing point of view: 
 

• Load transients can be utilized to simulate in-rush load currents. 
 

• 802.3af classification and power-up can be performed in the presence of independent legacy detection pulses 
(see Section 2.2.4). 

 
A startup classification emulation is performed by setting the static load current to the desired value for a classification 
signature current and then configuring the load transient to trigger on power-up (e.g. 35 volts, rising edge) and provide a 
two-step current load starting with an inrush current for a small time interval followed by a steady state current 
appropriate to the PD classification emulated (see Figure 3.9). 
 
The Emulate PD sub-menu offers a simple means to 
construct all of the configurations necessary for a PD 
connection emulation.   Users may select the class 
signature they choose to emulate (Class 0, Class 1, 
Class 2, Class 3, or Class 4).     Each PD Class offers 
a default steady state power load.  Users may 
override this with a user-entered power target (watts) 
that will take effect after the PSE port powers up. 
 
The ARM PD Emul. button loads the appropriate 
values of classification current into the static current 
configuration and similarly configures the load 
current transient to create an inrush and steady state 
current that is appropriate for the PD being emulated.   
It performs necessary trigger configuration and 
transient initiation (equivalent to pressing Initiate 
Transient), and it arms the internal trigger all in a single button press.   As soon as the test port is connected and a 
successful detection occurs, the process of classification emulation will be fully armed and ready to emulate PD startup 
behaviors. 
 

    The classification signature settings utilized for each PD class are: 
 

• Class 0:  2.5 mA 
• Class 1: 10.5 mA 
• Class 2: 18.5 mA 
• Class 3: 28 mA 
• Class 4: 40 mA 

 
If a non-default PD Target Power is entered prior to selecting 
ARM PD Emul.,  PSA Interactive will attempt to measure the 

actual PSE port voltage on the presently selected 
slot,port so that a steady state load current can be 
computed and loaded into the Transient Step 2 
value.   In this case, the user will be alerted that 
PSA Interactive needs to make the voltage 
measurement meaning that the Port settings for 

Figure 3.9 PD Startup Emulation with a PSA Test Port
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ALT and Polarity must be properly configured.   If the PSE port fails to power for any reason, PSA Interactive will 
notify the user of this and reset the PD Target Power to the default level for the selected PD Class. 
 
 If a default power target is accepted after selecting a PD Class, then a default load current value will be used for the 
steady-state power-on current and the approximate power targets for each PD Class will be: 
 

• Class 0: 7.0 W 
• Class 1: 2.2 W 
• Class 2: 5.4 W 
• Class 3: 10.1 W 
• Class 4: 18.7 W 

 
Once the ARM PD Emul. button is pressed, users may modify the classification load current value in advance of the 
power-up event by updating the static load setting and then pressing Apply Load before enabling detection (via the port 
switch).  The power-up currents and inrush timing can also be modified at this point (Figure 3.10) by changing the 
corresponding transient load entry and pressing Initiate Transients. 
 
PD Power-Up Emulation may be configured to all of the ports in the connected PSA chassis by selecting the All Ports 
checkbox prior to pressing ARM PD Emul.  This is a convenient way to arm all of the test ports in the PSA chassis to 
simultaneously emulate PD’s when ports are connected.  The Port Configuration Menu and the Event Control Panel 
(see Section 3.1.11) then both offer means to simultaneously connect all ports in the PSA chassis. 
 

3.1.8. DC Meters 
The DC Meters menu (Figure 3.11) 
provides access to a highly 
configurable metering resource.   
There are 3 measurement categories 
available: DC Voltage, DC Current, 
and DC Power.   DC Voltage 
measures the PoE bus voltage with a 
range of 0 – 64 VDC and a resolution 
of 100 mV.   DC Current monitors 
the actual DC load current with a 
range of 0 – 511 mA and a resolution 
of 0.5 mA.  DC Power simply 
combines a Voltage and Current 
measurement to return power in Watts 
with .1 W resolution. 
 
Two of these meters, DC Voltage and 
DC Current, operate in one of 4 
modes:  Average, Max Peak, Min 
Peak, and Trace.  (DC Power 
operates only in Average mode.)  In 
Average mode, the meter will produce the average value of the requested parameter (voltage, current, or power) over 
the Measurement Period that is entered from the scrolled list below.   In Max Peak mode, the maximum sampled 
value of voltage or current over the specified Measurement Period will be provided.  Conversely, in the Min Peak 
mode, the minimum sampled value over the Measurement Period will be displayed.  The Trace mode will 
automatically pop up PSA Interactive’s oscilloscope display window and present a captured voltage or current 
waveform sampled over the Measurement Period. 
 
The Measurement Period can range from 10 mSec (“10m”) to 10 seconds.  (Note: The maximum Measurement Period 
was extended from 5 seconds to 10 seconds as of PSA Test Blade firmware version 1.59.)  Much like a typical 
oscilloscope, it must have a 1-2-5 value.   The Measurement Period represents a time aperture or “window” that opens 
as soon as the measurement is triggered. 
 
Voltage and current measurements may be triggered in one of three ways:  Immediate, Waveform (or Trigger 1), and 
Event (or External) trigger.  DC Power measurements are only performed from an Immediate trigger.  Triggering 
defines exactly when the Measurement Period will begin and is discussed in detail in Section 3.1.9 below.  

Figure 3.11 DC Meter Menu
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The Timeout controls are applicable to triggered measurements and determine the maximum time that the measurement 
process will wait for a trigger event to occur before deeming the measurement to have “timed out”.  The choices are 
either 10 Sec or 100 Sec. 
 
The Measurement Period, Triggering, and Timeout parameters are configuration parameters applicable to each 
Meter Type.  The Apply Settings button will update those configuration parameters to one of the following Meter 
Types in the actual test port: 
 

• Average Voltage • Average Current 
• Peak Voltage • Peak Current 
• Voltage Trace • Current Trace 

 
Note:  The MEASURE button will also update these configuration parameters in the DC Meter menu before 
completing the measurement operation.  It is not necessary to use the Apply Settings control unless configuring the 
meter setup prior to a Copy Settings operation. 
 
The DC Meter menu also features the Read Settings function for reading back the configuration of the current DC 
Meter Type from the test port.  Read Settings must be used to update the menu when selecting a new Slot-Port or 
when changing Meter Type.   Additionally, as with each of the configuration menus, the DC Meter offers controls to 
route to chassis (via Select Chassis), and slot-port.  It also supports a Copy Settings pop-up menu that will replicate 
meter configurations for the current selected Meter Type to user selected slots and ports. 
 

3.1.9. Triggered Measurements 
Triggering Immediate means that the measurement aperture will commence as soon as the MEASURE button is 
pressed and the measurement will continue for the duration of the Measurement Period.  In this case, the Trigger 
Status will report “READY” and the Measured Value will be displayed as soon as the measurement is complete.   
 

The Waveform trigger setting causes the 
MEASURE button to arm the internal 
(Trigger #1) trigger whereupon the 
Trigger Status will always report back 
“ARMED” (Figure 3.12).  At this point, 
the measurement will wait until the actual 
waveform transition occurs as defined in 
the Trigger Configuration resource menu.  
The measurement will then be performed 
over the Measurement Period 
immediately following that trigger event.   
In this state, the MEASURE button 
becomes a status sampling control that 
reports the status of the measurement.   
Once the trigger event occurs and the 
Measurement Period completes, the next 
assertion of the button will return the 
“READY” status and the measurement 
result. 

 
Event triggering may be used as an alternative to Immediate and Waveform triggers.   Just as with waveform 
triggering, the MEASURE button will essentially arm the measurement to wait for an Event (or External) Trigger (see 
Section 2.3.2).  Again, the MEASURE button will sample the state of the measurement (Trigger Status) until the 
measurement is complete. 
 

Figure 3.12 Triggered Voltage Measurement with DC Meter Menu
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Triggered measurements must be accompanied by a means to resolve meter behavior if the trigger event never occurs.   
The Timeout parameter is utilized to limit the time duration during which an armed measurement will wait until 
deeming that the measurement cannot be successfully completed.   PowerSync Analyzer meters offer a user selectable 
timeout of either 10 seconds or 100 seconds.  Every triggered measurement will report a Trigger Status of 
“TIMEOUT” if the trigger event does not occur in the specified Timeout interval following the assertion of the 
MEASURE button.   The END button can be used to force an immediate timeout of a measurement that may currently 
be in the ARMED state.  This is useful for 
terminating measurements that may have 
been configured with 100 second timeout. 
 
The DC Meter menu also offers a Wait 
until complete check-button.  This 
control, when activated, will serve to 
automatically sample the measurement 
status (or Trigger Status) until the 
Trigger Status reports “READY” (and a 
Measured Value is displayed, or until the 
Trigger Status reports “TIMEOUT”.   
This is a convenience that allows for a 
single button push of the MEASURE 
button to return triggered measurement 
results.    Note that automatic sampling of 
the measurement state machine can 
interfere with the responsiveness of other 
controls in PSA Interactive. 
 

3.1.10. The O-Scope Display 
When voltage or current traces are 
specified, the actual waveform 
captured will be displayed in a 
pop-up window (Figure 3.14) that 
emulates a single-shot 
oscilloscope display.   The display 
will auto-scale to the level of the 
signal (voltage or current) and to 
the Measurement Period 
configured into the DC Meter.  
Each trace consists of 256 samples 
with a sampling interval of the 
Measurement Period divided by 
256. 
 
The PRINT button on the o-scope 
display may be utilized to send the 
display to a printer and will pop 
up a standard Windows dialog for routing to an available print device.  The DONE button will close the window.   

Users can also capture the trace to a file using the [ALT] 
[Print Screen] keys from a Windows PC keyboard and pasting 
the screen into a word processing or graphics file. 

 
The EXCEL button on the O-scope display will cause a 
Microsoft Excel Spreadsheet to automatically pop up (Figure 
3.15) with a graph and table consisting of the same exact 
waveform.   The spreadsheet may then be analyzed or stored 
to a file as designated by the user.    Actual time and value 
samples (and associated array indices) are visible within this 
spreadsheet to the right side of the waveform graph. 

 
The O-Scope display offers various color schemes.  Section 
3.1.14 below (Waveforms Menu) provides additional 
information on setting waveform display color schemes. 
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Figure 3.13 Triggered Measurement State Machine 

Figure 3.14 PSA Test Port Trace Display

Figure 3.15 Trace Display Exported to Excel
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3.1.11. The Event Control Panel 
Event triggered measurements are of great significance in testing PoE behaviors, many of which are single shot events.    
PSA Interactive offers an Event Controls window, (or “control panel”, see Figure 3.16), to compliment the meter 
menus so that the user can cause the triggering events to occur once the meter has been configured.  This panel is a pop-
up and stay-resident “helper” window that will survive after the DC Meter menu is closed via the DONE button.  It is 
equally useful for effecting Time 
Interval measurements via the Time 
Interval Meter and may be accessed 
through the Event Controls button 
on either the DC Meter or Time 
Interval Meter menus. 
 
Some of the controls on the Event 
Controls panel are unique to that 
menu while others are replicas of 
controls available on other resource 
menus.  There are three categories of 
controls:  Port Switching, Trigger Control, and Load/Transient Control.  Additionally, there are Status indicators for the 
Port Switch state and the DET, PWR, and ARM LED states at the currently selected test port. 
 
The Connect Port and Disconnect Port buttons are identical to the same buttons on the Port Configuration menu.  
These controls connect or remove the detection passives (Resistance and Capacitance) as well as the AC MPS load 
signature resistance.   The Power Up control is an integrated control that sets the port for a valid detection and 
classification load, then connects the port to assure a power-up occurs.  It also maintains a low power steady state load 
to keep DC MPS PSE ports powered.   This alleviates the need to return to the Port Configuration menu in order to 
achieve a powered port.  The Power Down control is another integrated control that will disconnect the AC MPS load 
while also setting DC load current to zero and assuring a PSE power down event regardless of what MPS method the 
PSE uses.  It is a combination of the Disconnect Port and the Kill Load buttons on this control panel.  
 
Below the Port Control buttons, the Trigger Out checkbox will cause an Event Trigger to occur coincident with any 
of the four Port Control operations.   In general, measurements that need to be synchronized to the application of a 
detection passive (i.e. the connecting of a PD) or the removal of a virtual PD, can benefit from the use of these controls 
in conjunction with the external trigger. 
 
Port Controls can optionally be broadcast to all available test ports in the currently connected PSA Chassis.  This is 
done by selecting the All Ports checkbox prior to initiating the Port Control operation.   For example, the Connect 
operation can occur on all ports virtually simultaneously.  Similarly, Disconnect, Power Up, and Power Down can be 
invoked to all ports at the same time when this option is selected. 
 
The two Trigger Control buttons are all replicas of buttons on other resource menus.   The ARM Trigger causes the 
internal trigger to arm so that the next qualifying edge transition will generate a trigger.   The Event Trigger is 
equivalent to the Send Trigger button in the Trigger Configuration menu.  This will generate an immediate Event 
Trigger.   The Trigger Control area also displays the present Trig1 configuration as previously set up in the Trigger 
Configuration menu. 
 
Under the Load and Transient Control sub-menu, there are two controls that configure the Static DC Load current.  The 
Kill Load control immediately sets the DC Load current to 0 mA.   The Valid Load control immediately sets the DC 
Load current to a value that is “valid” to a DC MPS PSE (i.e. > 10 mA). 
 
The Start Transient button performs the same function as the Initiate Transient button in the Load Configuration 

menu.  Depending upon the load transient trigger 
mode, it enables a load transient either 
immediately if Immediate Trigger control is set, 
or on  a waveform (Trigger #1) event if the 
Waveform control is selected and the trigger is 
armed via ARM Trigger, or on an External 
(Event) Trigger event if Event is selected.   The 
load transient trigger mode controls thus mimic 
the functionality described in Section 3.1 6. 

 

Figure 3.16 Event Control Helper Menu

Figure 3.17 Event Control Helper Menu – Event Generation
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An Event Trigger can be generated coincident with any of the three load control operations, Kill Load, Valid Load, 
and Start Transient.   This will happen when the Trigger Out checkbox in the Load & Transient Control sub-menu is 
selected. 
 
PD Power-Up Emulation is can also be “armed” in the Load & Transient Control sub-menu.  The Arm PD Emul. 
operation is equivalent to the Apply PD Parms control in the Load Configuration menu.  This control pre-configures 
the static and transient load resources to emulate the most recently selected PD classification (see Section 3.1.7) as well 
as arming the transient to trigger on a power-up edge.   As was the case in the Load Configuration menu, the All Ports 
checkbox allows PD Power-Up Emulation to be simultaneously configured and armed on all ports in the presently 
connected PSA chassis. 
 
The Event Controls panel also includes a Status monitoring capability to enable the user to track the status of the port 
switch (“CONNECTED” or “ISOLATED”) and the test port LED indicator state.   The DET LED indicates that 
detection signature is in the guaranteed “valid” range and that the port switch is connected.  The PWR LED indicates 
that the test port is powered (i.e. DC voltage > 44 VDC).   The ARM LED indicates that the trigger is armed in the test 
port.   LED status is generally queried following Event Control operations – it is not continuously polled. 
 
Finally, an Update control is provided to update all displayed status information in the Event Control Panel.  This will 
update port connection status, LED statuses, and Trigger 1 configuration information.  It can be invoked at any time. 
 

3.1.12. AC Meter 
The AC Meter resource menu (Figure 3.18) provides a means for measuring ripple and noise on the PoE bus primarily.  
There are two configuration settings for the peak AC voltage meter.    
 
Frequency Band specifies the 
frequency range over which an AC 
peak-to-peak measurement will be 
performed.   The Low Band 
selection captures AC voltages in 
the 16Hz to 5KHz region while the 
High Band captures signals in the 5 
KHz to 250 KHz region.  The Low 
Band offers 4 Vpp full-scale with 4 
mV resolution and is useful for 
assessing ripple and AC MPS 
signaling amplitude.  The High 
Band offers 1 Vpp full scale, 1 mV 
resolution, and should pick up 
switching noise and any impact 
from data signals transmitted on the 
same line.  
  
Measurement Period, much like 
with the DC Meter, determines the 
time interval over which sampling 
for the peak-to-peak voltage amplitude is performed.  Measurement Period may range from 10 mSec to 5 seconds 
with the same available steps as the DC Meter.   
 
AC voltage measurements are immediately initiated by the MEASURE button.   They do not support other triggered 
modes and there is no need to provide trigger status. 
 
The AC Voltage Meter menu offers equivalent capabilities to direct configuration to a particular slot, port, and chassis.   
The Copy Settings option will duplicate the configuration of the AC Voltage Meter across user-selected ports.  Apply 
Settings will update the meter configuration and Read Settings will return the current slot-port settings for this meter. 
 

Figure 3.18 AC Meter Menu
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3.1.13. Time Interval Meter 
Time interval measurements are useful for assessing PSE behavior with respect to various 802.3af signal and event 
timing requirements and for measuring waveform transition times, or slew rates.  PSA Interactive includes a flexible 
Time Interval Meter (Figure 3.19) for 
this purpose.  
 
Time interval measurements are similar 
to triggered DC meter measurements in 
that they are always triggered by some 
sort of event.   Section 3.1.9 provides an 
overview of triggered measurements that 
is pertinent to Time Interval 
measurements as well. 
 
The Time Interval Meter offers similar 
mechanisms for selecting slot-port, 
selecting chassis address, and replicating 
configuration settings as do other 
configuration and meter resource menus. 
 
Time intervals are measured between a 
Start Event and a Stop Event.  The 
Start Event may be a PoE voltage 
transition (Rising or Falling) through a user specified voltage level in the range of 0 to 64 VDC.  The Start Event is 
exactly the same test port resource as Trigger 1 and could alternatively be configured in the Trigger Configuration 
resource menu.  Trigger Level will have 250mV granularity.   The Start Event may also be an Event (or External) 
trigger in which case the value of the start Level is ignored and Slew Rate measurements are prohibited.  The Stop 
Event works only on PoE voltage transitions in manner identical to Trigger 1.   Transition (Rising or Falling) and the 
trigger Level may be specified with the same bounds and granularity as the Start Event Level.  (Note:  The Noisy 
checkbox will only be enabled for future versions of the PowerSync Analyzer to provide up to 0.5V of noise immunity on 
edge triggers.) 
 
The Scale setting determines whether the Time Interval Meter will report in milliseconds (mSec) or microseconds 
(µSec).  (Note: The Seconds scale is only for future versions of the PSA-1200.)   If mSec is specified, the meter will 
measure time up to 6.7 seconds (6700 mSec) with granularity of 100 μSec.  If µSec is specified, the meter will measure 
up to 52.4 mSec (52,400 μSec) with granularity of 1 μSec and a minimum value of 20 μSec.  Because all time interval 
measurements are triggered, a Timeout parameter must be specified that is either 10 Sec or 100 Sec.  Timeout sets the 
limit on how much time will be allowed to pass without a trigger event before the measurement expires, or times out.     
 
The Time Interval Meter also has ability to report the measured result in the Format of Time or Slew Rate.  If Slew 
Rate is selected, the time interval measurement will be converted to a voltage/mSec or voltage/μSec format.  Slew Rate 
is only a valid reporting format if the Start Event is not an Event trigger. 
 
Time interval measurements are initiated by the MEASURE button.  This button will automatically arm the 
measurement and Trigger Status will report an “ARMED” state the first time pressed.   In order for a time interval 
measurement to complete, both the Start Event and the Stop Event have to happen in that order.  If the Start Event 
occurs before the Timeout duration, then the meter will move to a “MEASURING” state.   At that point, the Stop 
Event must occur before the meter reaches its maximum value depending upon the Scale setting (see above).  If this 
happens, the Trigger Status will move to “READY” state and the measurement result will be reported in the Format 
requested.  If the Start Event does not occur before the Timeout duration, the meter will terminate the measurement 
and report “TIMEOUT”.   If the Stop Event does not occur before the meter reaches its maximum time value, the 
measurement will terminate and the Trigger Status will report “OVERFLOW”.   A time interval measurement in the 
ARMED state may be terminated, or immediately “timed out” with the END button. 
 
As with the DC Meter resource menu, the Time Interval menu offers a Wait for Trigger checkbox option.  When this 
option is set, the meter will automatically poll the measurement status until the status becomes “READY”, 
“TIMEOUT”, or “OVERFLOW”.   The Time Interval Meter also offers a means to open the Event Controls panel.   
Event Controls are very helpful for manipulating the resources necessary to cause a trigger event to occur.  Event 
Controls are discussed in Section 3.1.11 above. 

Figure 3.19 Time Interval Meter
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3.1.14. Waveforms Menu 
The Waveforms menu (Figure 3.20) enables rapid access to a number of useful PoE signal traces at the single press of 
a button.  Each signal trace is displayed using the same O-Scope display described above in Section 3.1.10.  Prior to 
observing waveforms from this menu, the user must properly configure the ALT mode and Polarity for the connected 
PSE using the Port Configuration resource menu.  
 

Chassis selection (via Select Chassis) 
and slot-port selection are available as 
with most other configuration and meter 
resource menus.   There are two 
controls that govern each waveform 
operation:  Waveform Type and 
Classification Load.  The Waveform 
Type controls whether the waveform 
displayed will be Voltage or Current 
on the PoE bus.  Either mode is 
available for all waveform types.    

 
The Classification Load indicates how 
PD power-up emulation will be 
performed during each waveform 
acquisition.    The alternatives are Class 
0, Class 1, Class 2, Class 3, or Class 4 
(for High Power mode).  Generally, 
these are globally shared across the 
Load Configuration resource menu 

and the Multi-Port test menus.  Classification Load will impact both the classification current level as well as the 
power-up inrush and steady state values for those waveforms that power up ports.   It will also impact the nominal 
current (power) used in generating the Slow Load Response and Fast Load Response load waveforms discussed 
below.   The global settings for Class Signature, Inrush Load, and Steady State Load by classification are: 
    

Class Class Current In-Rush Load Steady State Load 
0    2.5 mA  166 mA  140 mA 
1  10.5 mA    70 mA    44 mA 
2  18.5 mA  134 mA  108 mA 
3  28.0 mA  228 mA  202 mA 
4  40.0 mA  389 mA  324 mA 

 
The Color Scheme sub-menu offers 6 different color schemes for all O-Scope trace displays.  These settings are non-
volatile and will apply for any captured waveform traces from the DC Meter menu and Conformance Testing as well as 
those in the Waveform menu.   The Waveform Menu is the only place where these settings are configured. 
 
Once Waveform Type and Classification Load are selected, fourteen standard waveforms are available for viewing on 
the selected test port.  These are grouped into six categories:  Detection, Classification, Power-Up, Load Response, 
Load Compliance, and Shutdown. 
 

Detection Signaling:  PSE detection signaling can 
be viewed under 4 different conditions:  Open 
Circuit (Figure 3.21), Invalid Low Detection 
Signature, Invalid High Detection Signature, 
Invalid Capacitive Detection Signature.    In all 
cases, only the Voltage waveform is of interest 
since DC current is generally negligible below 15 
Volts.  Note that currents are readily calculated 
from the voltage waveforms since DC loads are 
fixed at 9 KΩ (Low Signature), 39 KΩ (High 
Signature) and 11 uF (Capacitive Signature).   
The Detection waveforms are very useful for 
visualizing 802.3af parameters such as open circuit 
voltage, back-off timing, detection step and idle 

Figure 3.20 PSA Interactive Standard Waveforms Menu

Figure 3.21 Open Circuit Detection Voltage Waveform
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voltage values, pre-detection measurements, and invalid signature responses.   Legacy detection pulses can also be 
observed in this waveform for certain PSE’s. 
 
Classification:  This waveform focuses on the classification pulse showing either voltage or current.  Current level will 
of course be affected by the Classification Load setting.  All signaling aside from classification will be removed. 
 
Power-Up Sequence:  This waveform is available in two forms, 802.3af Standard power-up and Legacy mode power-
up.  The Standard waveform captures the Detection, Classification, and Power-On waveforms during an 802.3af 
power-up sequence, thus emulating a PD connection.  The Voltage mode will show the detection pulse, classification 
pulse, and power-up voltage levels along with various waveform transitions leading to power-up.  The Current mode 
will show the classification load current and the in-rush and steady-state load currents implemented by the PSA test 
port.  The Legacy mode will attempt to get the PSE to power up with a capacitive load in excess of 50 μF (or 11 μF for 
Type 1 PSA blades).  Since there are no standards for legacy detection, there is no assurance that the PSE will apply 
power, though from experience, many PSE’s with hybrid-legacy capability will power up given this detection load. 
 
Load Response:  Two waveforms are available for viewing the powered up response to a varying DC load.  With the 
Slow Load waveform a slowly changing load current waveform is applied to the PSE port.  The range of the load 
waveform is affected by the Classification Load setting with a load waveform varying from 10% to 130% of the 
nominal load for that classification.   The waveform may be viewed as actual load current in Current mode or the 
voltage impact of this waveform can be observed in Voltage mode. The Fast Load waveform is captured during a 
more rapid load excursion applied between 50% and 150% of nominal load current for the selected Classification Load 
setting.  The actual load current waveform is viewable in the Current mode and the impact of this load on voltage is 
visible in the Voltage mode. 
 
Load Compliance:  Load compliance generally refers to the 
PSE port’s current and power limiting capability under 
conditions of high load from a PD.   802.3af specifies current 
limits under conditions of start-up (or Inrush Load) and 
Short Circuit (Figure 3.22).  The Inrush Load waveform 
enables viewing of both current limit and voltage response 
during a power-up event.   The Short Circuit waveform 
applies the short circuit overload well after the port is 
powered at the nominal PD classification level and enables 
viewing of the current limit, voltage response, and shutdown 
timing. 
 

Shutdown:  There are 3 shutdown waveforms that allow 
viewing of various port shutdown characteristics.  The 
Disconnect waveform is useful for observing disconnect 
shutdown timing and any AC MPS (or other AC) 
waveforms that may be present during this interval.     
This waveform (Figue 3.29) is primarily meant to be 
observed in Voltage mode since by definition, current 
load is zero when the PD is disconnected. 

 
The Overload waveform will capture either current or 
voltage behavior during a PSE port overload condition 
and the resultant power-down that should occur.  It is 
valuable for assessing power-removal timing and current 
compliance characteristics. The overload magnitude is set 

just above the PSE’s overload shutdown point which may be classification level dependent.  It is useful for viewing 
overload voltage and timing information.  The Error Delay waveform captures PSE port behavior following an 
overload shutdown.   The voltage mode is useful for viewing error delay timing and any signaling that appears during 
this interval. 

Figure 3.22 Short Circuit Load Compliance Current

Figure 3.23 Disconnect Shutdown Voltage Waveform
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3.1.15. PSA Interactive Help Menus 
The PSA Interactive Help (drop-down) menu choices 
include:  
 

• Help Topics 
• PSA Configuration 
• PSA Features 
• Version 

 
 

The Help Topics menu in Figure 3.25 
provides “look-up” access into standard 
PowerSync Analyzer documentation 
including the Technical Reference Manual 
(this document) and various Sifos 
Application Notes.   This menu is currently 
supported under Microsoft Windows and 
requires the host controller to have a copy 
of Adobe Acrobat Reader installed, version 
6.0 or later.   Assuming that an acceptable 
reader program is discovered on the host 
computer, one or more choices for Reader 
Programs will be offered in the Help 
Topics menu.   Generally, Adobe Acrobat 
will be the preferred choice.   Upon selecting a topic and pressing Get Help, 
the appropriate document will open to the relevant page number for that 
topic.  

 
The PSA Features menu in 
Figure 3.26 displays the feature 
configuration of the currently 
connected PowerSync Analyzer.    
Features include test suite 
options such as PSE 

Conformance Test and PSE Multi-Port Test.  Analyzer Resources are 
what distinguish a PowerSync Analyzer from a PowerSync Programmable 
Load.  The LLDP emulation feature is only available to PSA-3000 and 
PSL-3000 test platforms.  This menu also provides the Serial ID of the PSA 
chassis.   The Serial ID would be utilized when procuring new feature 
upgrades from Sifos Technologies.   
 

The PSA Config menu in 
Figure 3.27 displays the 
configuration of the currently 
connected PowerSync 
Analyzer chassis.   
Configuration includes 
populated Test Slots and 
firmware version information 
for the Controller Blade and 
every test port in that PSA 
chassis. 

 
The final help menu provides  
a Software Version display  
(Figure 3.28) and also includes a PSA Interactive global font selection 
option.  For Microsoft Windows, the Small Font should generally be 
selected.   Certain Linux systems may benefit from selecting the Large 
Font depending upon display characteristics. 

 

Figure 3.25 Help Topics Menu 

Figure 3.27 PSA Chassis Configuration

Figure 3.24 PSA Interactive Help Menus 

Figure 3.28 PSA Software Version Menu

Figure 3.26 PSA Chassis  
Feature Configuration 
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3.2. PSE Conformance Test Suite Menus 
Note: The PSE Conformance Test Suite Menus will be active if the connected PSA is enabled for PSE Conformance 
Testing.  

3.2.1. PSE Conformance Tests Menu 
The PSE Conformance Tests menu (Figure 3.29) provides access to each of the individual tests within the PSE 
Conformance Test Suite.   It also provides access to the PD Load Emulation sequences useful for data transmission 
testing. The PSE Conformance Test Suite is the subject of Section 5.  It enables the execution of individual tests run at 
selected test ports.  
 
The PSE Tests menu offers various 
controls identical to each resource menu 
including  the slot and port selections as 
well as PSA chassis selection (Select 
Chassis).  
 
PSE Tests provides PSE Description 
controls that are relevant to PSE 
Conformance Testing.  These controls 
include PSE Type, 30W Grant, and 
MPS Method.   Changes to these 
settings will take effect immediately and 
will be retained in any subsequently 
saved PSE Local Configuration Files  
(See Section 2.4.4).   Another PSE 
Description control, Power Range, 
establishes the mode of PD emulation 
that will be carried out during PSE 
Conformance Tests.   This control allows Type-2 (30 W) PSE’s to be Conformance Tested against both Type-1 (normal 
power) and Type-2 (high power) PD’s.   Type-1 PSE’s must be tested under the 15.4 W power range only.   Type-1 and 
Type-2 PSE’s are fully described in the new IEEE 802.3at specification.   Finally, the Power Range setting will 
determine which PSE Conformance Tests are to be included in the PSE Test list and, when set to 30 W, will prompt 
users to be sure that PSA Port Combiners  (see Section 7) are connected to the PSA-1200 test port. 
 
The PSE Type, EndSpan or MidSpan, does not affect any test logic but does have impact on PSE Conformance Test 
Reporting discussed in Section 3.2.2 below.   It is also used to exclude illegal PSE descriptions – a MidSpan Type-2 
PSE for example cannot use LLDP for a 30W power grant.   The 30 W Grant setting describes how a Type-2 PSE will 
grant high power (that is greater than 13 W) to a PD.   The choices are PHY (for 2-event classification) or LLDP (for 
link-layer protocol grants).   A Type-1 PSE would have the setting of NONE since it is not capable of furnishing up to 
30 Watts of power.   The 30 W Grant setting is used to enable a Power Range of 30 W and is used in Conformance 
Test Standard Report limit processing decisions.   In future releases of PSA Conformance Test Suite, it will also govern 
how tests go about establishing Type-2 power conditions. 
 
The MPS Method describes which allowable method a PSE uses for detecting a PD disconnect and then removing 
power from the PSE port.   This setting determines which MPS tests will be available (DC MPS or AC MPS) and must 
be set properly for the PSE. 
 
The Find MPS button will run an application that automatically determines the MPS Method of a PSE connected to the 
presently selected slot and port.   This application is identical to the Auto-Discover button in the Port Configuration 
Menu in that it will also discover and apply the proper ALT pairs and Polarity configurations to all test ports in the 
PSA.  Finally, under the PSE Test Select menu, Find MPS will also verify that any AC MPS type PSE’s do in fact 
properly remove power when the PSA test port switch is disconnected and the AC MPS signature is removed.  Note 
that this particular behavior is unique to this menu. 
 
The  menu includes a scrolled list of available PSE Conformance Tests.   The list will be affected by whether the PSE 
Description includes DC MPS or AC MPS.   It will also be altered according to the 15.4 W versus 30 W 
configuration.   
 
The TEST button activates the selected test.  The Test Status field reports the current status of the executing test and 
the Test Results field presents the results of a test script when execution is completed.   A Show Traces checkbox 
enables any voltage or current waveforms that are captured as part of the selected PSE test to be sequentially displayed 

Figure 3.29 PSE Conformance Test – Selected Test Menu 
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in an O-Scope window as shown above in section 3.1.10.  Some 
PSE tests such as det_v collect several waveforms while others do 
not use waveform analysis at all.   The Det. Values button will 
display certain detection signaling characteristics of the PSE port 
after one or more of the detection or classification PSE 
Conformance Tests has run on that particular port.   This 
information is volatile and will be discarded if the menu is closed 
or another PSA chassis is connected.   The button will annunciate 
with a blue text color when such information is learned. 

 
The PSE Tests menu offers a flexible tool for generating varying 
PD power loads over an extended period of time that could 
coincide with a data transmission test performed using separate 
packet testing equipment.  The special PSE Test, pse_test_load  

(Figure 3.30), may be selected to activate the sub-menu for configuring this load sequence.  Within PSA Interactive, the 
psa_test_load can be configured to run over the period of 30 or 240 seconds and to produce DC power variations that 
are either slowly ramping (Slow) , rapidly switching (Fast), or producing short load spikes (Sharp) over the duration of 
the sequence.  The average and peak load magnitudes will be configured according to the PD Classification selected; 
class 0, class 1, class 2,  class 3, or class 4 (for 30 W PSE’s).  Users may view the actual load current profile 
configured by selecting “Show Traces” in which case the trace sampling 2 seconds of load profile will appear at the end 
of the test.  

3.2.2. PSE Conformance Test Sequencer Menu and PSE Conformance Reporting 
PowerSync Interactive also offers a flexible facility for selecting an arbitrary set of tests to run against an arbitrary list 
of test ports and then generating one of two report formats for the test results.   The PSE Conformance Test Sequencer 
menu (Figure 3.31) is organized into the available Conformance Tests, the available Slots and Ports, and the sequencer 
Configuration controls. 
 
Just as with the Selected Test Menu for PSE Conformance tests PSE Description characteristics may be selected.  
These include PSE Type EndSpan vs. MidSpan, Power Range 15.4 W or 30 W,  30W Grant Type NONE, PHY, or 
LLDP, and MPS Method AC 
MPS vs. DC MPS.  Section 
3.2.1 above describes each of 
these selections.  (See Section 
2.4.4 for further information 
about PSE Descriptors and 
Section 7 for further 
information about High Power, 
30W PSE testing.)  
 
The Auto-Discover button 
performs the same task as the 
Auto-Discover button in the 
Port Configuration menu.  It 
will assess PSE powered pairs, 
polarity, and MPS method and 
apply those settings 
automatically to the PSA 
chassis and to the PSE 
Conformance Test Suite. 
 
Under Conformance Tests, each of the standard modules of the PSE Conformance Test Suite are provided with some 
tests enabled or disabled as a result of Power Range and PSE MPS Method.   Users may select any group of tests from 
those that are enabled, or select All Tests to sequence every available conformance test.   Section 5 will more fully 
explain PSE Conformance Test Suite.   Halt on Test Error will cause the PSE Conformance Test Sequencer to 
automatically terminate testing and produce any partial test reports if a test error occurs as tests are sequenced across 
PSE ports.   This can be useful for analyzing a PSE’s state when a particular test error, such as a PSE port failing to 
power-up occurs.   A Show Traces control will allow any waveform traces that are collected by various PSE 
Conformance Tests to automatically appear as tests are sequenced.   These will be volatile in that each new captured 
trace will replace the previous trace displayed. 
 

Figure 3.30 Configurable Test Load Application

Figure 3.31 PSE Conformance Tests – Test Sequencer Menu 
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The Slots and Ports checkboxes are inactive for any unpopulated slots in the currently selected PowerSync Analyzer 
chassis.  Users may arbitrarily select from the available Slots and Ports or select All Ports to run the selected tests 
across all available ports within the currently selected chassis. 
 
Users have the option to repeat a set of tests up to 100 times by entering a value greater than 1 into the Test Cycles 
entry field.  Each test cycle includes execution of every selected test across every selected slot-port. 
 
There are two types of reports available from the Test Sequencer.   The first is an automatic Excel Spreadsheet Report 
(Figure 3.32), psa_report.xls (in the “…\Results\” directory and each subdirectory below this level – see Sections 2.4.5 
and 2.4.6).   This spreadsheet automatically executes a macro sequence to form around the dimensions of data collected 
(tests, slot-ports, test cycles) and produce test data, test statistics by test cycle, and test limit checking against 802.3af 
specification parameters.   The Test Sequencer uses a file called psa_report_data.csv as an intermediate to capture 
data prior to loading that data in to psa_report.xls.  Upon completion of the test sequence, psa_report.xls will 
automatically open and present the test data.  Users may then save this file using MS Excel’s standard menu to a 
directory and file name that they choose.   The report will also provide time and date that the sequence of tests was 
initiated.   
 
The CHECK CONNECTs button performs a port connection integrity check on all selected test ports.  This is useful 
for assuring that all PSE ports are properly connected to the corresponding PSA ports prior to sequencing tests. 
 
The SEQUENCE 
TESTS button begins 
the actual sequencing 
of PSE Conformance 
Tests.  The order of 
sequence depends 
upon the type of report 
selected.   If the 
standard Microsoft 
Excel spreadsheet 
report is selected, the 
same test will be 
executed on all 
specified test ports  in 
ascending order during 
each test cycle.   
Sequencing will the 
repeat this for each of 
the other specified 
tests.    
 
The TERMINATE 
button will suspend 
PSE Conformance 
Testing upon the 
completion of the 
currently active test.   
Partial test reports will 
be produced and also 
should be available 
within the appropriate 
…\Results\ 
subdirectory after 
testing is suspended. 

Figure 3.32 PSE Conformance Test Pop-Up Spreadsheet Report 
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Note:  PSA Software will automatically create chassis-specific subdirectories under the \Results\ path for storage of 
PSE Conformance test reports.   These default reporting locations (i.e. directories) may optionally be overridden by 
entries in the PSE local configuration files described earlier in Section 2.4.4. 
 
The standard PSE Conformance Spreadsheet Report also includes a spreadsheet page for the 802.3af Conformance Test 
Limits and a “Note!” page describing the various PSE Conformance Tests and all measured parameters.   Finally, it 
offers a “Sifos Interop Index” (Figure 3.33) page  that provides an 802.3af interoperability “index” and information 
describing its calculation. 

 
Test data from the Test Sequencer may alternatively be captured in 
a flat Text File Report (Figure 3.34) presenting test results in the 
exact order that testing is performed.   This file may be cut and 
pasted into a spreadsheet if desired.   It does not include any 
information beyond that generated directly by the various individual 
conformance tests that are sequenced.  As with the Spreadsheet 
Report, the Text File Report will include a time-date header.   The 
Text File Report will be unique to each test sequence as it embeds 
a time-date stamp within the file name, assuming that the Standard 
Time-Date File control is selected.   Optionally, users may choose 
to specify a file name (User Specified File) and enter that name in 
the Enter File Name field.   When this is done, the file name should 
include just a file name, not a directory path nor a file extension.   
The standard extension for all Text File Reports will be “.txt”. 
 
During the Test Sequencer execution, the Sequence Status will 
display the test cycle, the current test, and the current slot-port. 
 
 
 
 
 

3.3. PSE Multi-Port Test Suite Menus 
Note: The PSE Multi-Port Test Suite Menus will only be activated if the connected PSA or PSA-PL is enabled for PSE 
Multi-Port Testing. 

3.3.1. PSE Multi-Port Configure Resources Menu 
The PSE Multi-Port Configuration menu (Figure 3.36) provides a method to configure test resources for the Multi-
Port Test Suite. The PSE Multi-Port Test Suite is the subject of Section 6.   
 
Unlike PSE Conformance Testing where testing is conducted on a single test port within a single PSA chassis at any 
one time, Multi-Port PSE Testing involves simultaneous and synchronized usage of many PSA test ports across one or 
more PSA chassis’.   As such, a special configuration menu is provided to establish the PSA chassis and test port 
resources to be assigned for a Multi-Port test session. 
 
The Multi-Port Configure Resources menu allows up to 8 PSA chassis’, each with up to 24 test ports to be assigned to 
a Multi-Port test session.  This means the maximum number of test ports allowed for Multi-Port testing is 192.  Within 
the menu, the Clear button may be used to clear out any previous configurations prior to creating a new resource 
configuration.   PSA resources must be configured starting with PSA 1 and working upwards until all required test ports 
are assigned. 

Figure 3.33 PSE Conformance Test Spreadsheet Report – Sifos Interop Index Page

Septem ber 21 2007 8:48 PM  version 3.1.17
Port Count… … … … … … … … … … … … 24  report version 3.1
Loop Count… … … … … … … … … … … .. 1

Low P/F High P/F Deduct
Interoperability Test Item s UNITS M in M ax Average Lim it Lim it Points

              H igh_Sig_M axV=   volts 10.4 14.8 12.12333 3.8 Pass 11 Info 1%
       AC_R ipple_Vpp(noise)=  m Volts 8 207 33 0 Pass 200 Fail 4%
     M in_Current_Lim it_Ilim =      m A 63 89 73.20833 400 Fail 450 Pass 2%

        25_m sec_Short_Vport=   Volts 0 0 0 44 Fail 57 Pass 2%
             AC_M PS_V_open% =  % Vport 9.9 10.4 10.08333 3.25 Pass 10 Fail 1%

           O utput_Voltage_V=   Volts 19.1 20.1 19.525 50 Info 57 Pass 4%
        25_m sec_Short_Vport=   Volts 46.1 46.8 46.3875 50 Info 57 Pass 11%

802.3af Conform ance Report
Sifos PSE Interop Index*:  

90%
PSE Tested: Sam ple 24 Port PSE

Figure 3.34 PSE Conformance Test Text 
File Report

PSA1200 TEST RESULTS

Port Count: 2
Loop Count: 1
Time-Date: May 20, 2008 7:19:12 PM
PSE: 

TEST LOOP 1

Port: 1,1
det_v: Detection Voltages 

Open_Circuit_Det_Voc= 4.1 volts
Peak_Det_Vvalid= 8.80 volts
Min_Det_Vvalid= 3.51 volts

Det_Volt_Step_dVtest= 5.29 volts
Detection_Slew= 0.00649 V/usec

Good_Sig_Det_Pulse= 1 edges
Non_802_Step_V= 0 volts
High_Sig_MaxV= 8.93 volts

Non_802_Discr_?= 0 ****
Detect_Strategy= 1 ****

det_i: Detection Compliance 
Init_Current_Isc= 1.56 mA
Det_Current_Isc= 0.70 mA

det_time: Detection Time 
Backoff_Time_Tdbo= 69.7 msec

Eff_Backoff_Tdbo_eff= 69.7 msec
Backoff_Type= 0 ****

Detection_Time_Tdet= 289.1 msec
Total_Det_Time= 289.1 msec

Port: 1,2
det_v: Detection Voltages 

…………
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To add a PSA to the test resource field, each PSA N button opens a menu (Figure 3.35) identical to the Chassis 
Selection menu seen in Section 3.1.3.   PSA Addresses may be entered, selected from the current list of known PSA’s, 
or added to the list of known PSA’s.  Many of the same rules apply here as would apply with the Chassis Selection 
menu.   PSA addresses that are entered or selected MUST be available on the local network, or otherwise they will be 
rejected.   Additionally, each PSA added to the PSA’s column must be unique – there can be no duplication of 
addresses from row to row.    If a repeat PSA address is entered, it will not be added to the test resource field.  
   
Once a valid PSA address has been assigned to the 
Multi-Port test resource field, an associated Ports button 
activates to enable the assignment of test ports from that 
PSA chassis.   The Ports sub-menu (Figure 3.37) is very 
similar to the Copy Settings menu seen earlier.  The 
required test ports may be individually selected or, in the 
event where all PSA test ports are utilized, the ALL 
PORTS option may be selected.  This menu will only be 
enabled for the available test ports within the associated 
PSA chassis.   If fewer than 24 test ports (12 test blades) 
are installed, then ALL PORTS will only include those 
test ports that exist within the associated PSA chassis. 
 
At any time, as resources are configured, the Tally Ports button may be used to summarize all test port resources 
currently assigned for Multi-Port testing.   The Save Default button will store a non-volatile Multi-Port Resources 
configuration according to whatever is currently configured in the menu.  The Load Default will load a previously 
saved Multi-Port Resource configuration into the menu.    When resource configuration is completed, the DONE button 
will actually perform full resource availability checking as the menu is closed. 

3.3.2. Multi-Port PSE Test Menu 
Following the same model as is used with PSE Conformance Testing, Multi-Port Tests may be run individually or 
automatically sequenced to a standard report facility.   The Multi-Port PSE Test menu (Figure 3.38) enables the 
execution of individual Multi-Port tests 
within the previously defined Multi-
Port Test Resource field. 
 
At the bottom of the PSE Multi-Port 
Tests menu are the test resources that 
are defined using the PSE Multi-Port 
Configure Resources menu.   These 
resources must be present in order to 
run Multi-Port tests. 
 
Within the PSE Multi-Port Tests menu 
are 3 sub-menus for specifying tests and 
test conditions.   The PD Emulation 
sub-menu allows the selection and 
configuration of PD Emulation 
characteristics that will be applied to all 
test ports as Multi-Port tests are run.   
PD’s may be selected as Class 0,  

Figure 3.37 Multi-Port Port Select Dialog 

Figure 3.38 Multi-Port Selected Test Menu

Figure 3.35 Multi-Port Chassis Select Figure 3.36 Multi-Port Test Field Configuration Menu 
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Class 1, Class 2, or Class 3.  When a PD classification is selected, the Class Load, Inrush Load, and Powered 
(steady-state) Load are displayed according to the PD classification selected.    
 
A special helper menu, PD Setup (Figure 3.39), may be used to configure specifics of PD emulation for each class of 
PD.  Within this menu, users may specify the Classification Load current, Inrush Load current, and Powered Load 

current associated with each PD classification.   Values entered into each 
field must be valid for the type of load being modified.   The Set Defaults 
button will update all fields to default values established when PowerSync 
Interactive is opened.   Any values entered into this menu are local only to 
Multi-Port testing and will remain in effect so long as PowerSync 
Interactive is running.   If PowerSync Interactive is closed, then re-opened, 
the PD emulation loads will reset to the default values.   

 
The PSE Characteristics sub-menu enables selection of DC MPS or AC 
MPS.   These are the same global settings specified previously within the 
PSE Conformance Test menus.  They are also updated according to the PSE 
Configuration file most recently loaded and will update if Auto-Discover is 
run from the PSE Port Configuration or PSE Conformance test menus.  The 
MPS setting will primarily affect only those Multi-Port tests that evaluate 
PD disconnect behaviors. 

 
The Multi-Port Test sub-menu allows the selection of an individual 
Multi-Port test to run.  A total of sixteen Multi-Port tests are available 
for the PSA1200.  Each Multi-Port test has the ability to log detailed 
test data collected during the course of testing.  This test data is unique 
to the actual test run.   Selecting the Logging Mode checkbox will 
enable creation of a data log in the current test results directory – these 
logs are named according to the test and are overwritten each time a 
particular test is run.    
 
A Test Setups helper menu (Figure 3.40) is provided to define test 
conditions that are pertinent to particular Multi-Port tests that go 
beyond PD Classification emulation setup described above.   Within 
this helper menu, users may specify the detection load signature utilized 
by the three mp_pwrup_ tests.  The Mid-Range signature is 23KΩ, 
the Low-End signature is 19KΩ, and the High-End detection signature 
is 26KΩ.   
 
The Duration Test Time applies to the two mp_dur_ tests within the Multi-Port Suite.   This parameter establishes 
how long those tests will run with either the static or randomly varying load condition.    Additionally, a Disconnect on 
Shutdown checkbox option will cause the mp_dur_ tests to avoid attempts to power-up PSE ports that shut down 
during the course of the duration, or stress test.  If not selected, PSE ports will be allowed to power-up and therefore 
could record more than one intermittent shutdown event per port. 
 
The Disconnect Test Imin parameter allows users to select the Imin level to force disconnect shutdowns with DC MPS 
type PSE’s within the four mp_discx_ tests.   This parameter is limited to 0 mA for AC MPS PSE’s.   Finally, the 
Overload Test Current options specify the overload current to be utilized by the three mp_overld_ Multi-Port tests.  
These options are restricted according to PD Classification.  For example, 100mA is only available if Class 1 PD’s (4 
watt) PD’s are to be emulated during testing. 
 
The TEST button initiates the currently selected Multi-Port test.  Test status will be reported in the Test Status display 
field and when the test is completed, the results will be displayed in the Test Results field.   Users should be aware that 
some Multi-Port tests will take considerable time to complete, especially with large numbers of test ports involved.   
Tests must be allowed to run to completion before actuating other operations within PSA Interactive. 
 

Figure 3.39 PD Emulation Setup Sub-
Menu with Default Values 

Figure 3.40 Multi-Port Test Config Sub-Menu



PowerSync Analyzer Reference Manual 

March 9, 2010                                    Sifos Technologies page  48

3.3.3. Multi-Port Test Sequencer Menu and Multi-Port Reporting 
The Multi-Port Test Sequencer menu (Figure 3.41) is analogous to the PSE Conformance Sequencer menu.   This 
menu enables the automated sequencing of selected or all Multi-Port tests and automated generation of a standard 
Microsoft Excel spreadsheet or text file report. 
 
Much like the Multi-Port PSE Tests 
menu, the sequencer menu offers a PD 
Emulation sub-menu to configure PD 
emulation characteristics and a PSE 
Characteristics sub-menu to enter or 
display PSE MPS methods.   These 
functions are discussed above in Section 
3.3.2. 
 
The Multiport Tests sub-menu allows 
the selection of specific tests or All 
Tests. It also offers the Logging Mode 
control and the Test Setups helper 
menu.   Both of these are described 
above in Section 3.3.2. 
 
Also analogous to the PSE 
Conformance Test Sequencer menu, 
there is a Report Configuration sub-
menu enabling the reporting to be 
automatically directed to the standard 
PSE Spreadsheet report for Multi-Port 
or to a text file.   Text report files may 
take on a Time-Date Stamp (default) file 
name or may be placed in a file name specified by the user. 
 
The SEQUENCE TESTS button begins the sequence of Multi-Port tests.  Test Status will be reported as the tests 
sequence.    The TERMINATE button will suspend PSE Multi-Port Testing upon the completion or partial completion 
of the currently active test.   Partial test reports should be available within the appropriate …\Results\ subdirectory after 
testing is suspended.   If default spreadsheet reporting is specified, those results will be found in a 
nmp_report_data.csv file. 
 
The standard Multi-Port spreadsheet report is a Microsoft Excel template file, mp_report.xls, that will be found in the 
…./Results directory (see Sections 2.4.5 and 2.4.6) as well as in any subdirectories established below that for storing 
PSE test reports.   The Multi-Port test sequencer develops an intermediate mp_report_data.csv file that is then utilized 
by macros within mp_report.xls to automatically process Multi-Port test data upon completion of the test sequence.   
An example report is provided below. 
 
The standard Multi-Port spreadsheet report  (Figure 3.42) organizes all test results by test category, that is power-up 
tests, capacity tests, stress-duration tests, isolation tests, disconnect tests, and overload tests.    Many of the parameters 
gathered during Multi-Port testing are compared against “ideal” test limits embedded within that same report.   Those 
parameters that deviate from ideal limit ranges are highlighted throughout the report.   Users may choose to modify 
limit ranges using the limit table built into the same report file. 
 

Figure 3.41 Multi-Port Test Sequencer Menu
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The top of the Multi-Port Test report includes header information concerning general test conditions (e.g. PD 
Classification) and graphically depicts the test resources utilized in generating the Multi-Port Test results.   The report 
scales automatically to reflect the resources utilized.   
 

 

Figure 3.42 Multi-Port Standard Pop-Up Spreadsheet Report
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3.4. PSA Interactive Task Examples 
The following paragraphs will demonstrate how to perform various tasks with PSA Interactive so that users may better 
understand all of the resource menus described previously in Section 3.1. 
 

3.4.1. Observe a Class 1 Power-Up Sequence on Test Port 3,2 for an ALT A, MDI-X PSE Port 
This task can be performed very easily using the Waveforms menu.   Section 3.4.2 will also demonstrate how to do this 
without the use of the Waveforms menu. 

 
Menu Task Picture 

Configure the port for the PSE type 
 
Select Slot 3 and Port 2 
Select ALT A 
Select MDI-X 
Apply Settings 
DONE 
 
Note: The Waveform script will automatically take care of 
setting detection passives appropriately. 
 

 

Port 
Configuration 

Obtain the waveform 
 
Select Class 1 
Select Voltage 
Power-Up Sequence (Standard) 
 

Waveforms 
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3.4.2. Repeat 3.2.1 Without using the Waveform Viewer 
In this example, the same result generated above in 3.2.1 will be duplicated without use of the Waveform menu.   This 
example is provided to familiarize users with use of other resource menus. 

 
Menu Task Picture 

Configure the port for the PSE type 
 
Select Slot 3 and Port 2 
Select ALT A 
Select MDI-X 
Set Resistance = 23 KΩ 
Set Capacitance = 0.14 µF 
Apply Settings 
DONE 
 
This prepares the port for a successful detection given 
the ALT A, MDI-X PSE port. 
 

Port 
Configuration 

 

Configure the classification emulation 
 
Select Class 1 
Apply PD Emul 
DONE 
 

Load 
Configuration 

 

 

 

DC Meters Configure the meter  
Select DC Voltage 
Select Trace 
Select Event (Triggering) 
Select 2 Sec (Measurement Period) 
Apply Settings 
Select wait until complete 
 
Ensure power-down and arm classification 
Event Controls 
Power Down 
Arm PD Emul. 
 
Establish trigger generation  
Select (Port Control) Trigger Out 
 
Initiate triggered measurement 
MEASURE 
Connect Port 

 

3.4.3. Measure Peak Detection Voltage on Port 1,2 with ALT A, MDI PSE 
This sequence will determine the peak amplitude of an 802.3af detection pulse during detection.   It will be measured 
using a (slightly) out-of-band detection resistance = 34 KΩ.  This pulse will not be a single-shot event because detection 
will fail and the pulses should repeat at detection back-off intervals. 
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Menu Task Picture 
Configure the port for the PSE type 
 
Select Slot 1 and Port 2 
Select ALT A 
Select MDI 
Select Resistance = 34 KΩ 
Select Capacitance = 0.14 µF 
Apply Settings 
DONE 
 
 
 
 

Port 
Configuration 

 

Configure the internal trigger 
 
Select Rising 
Enter Level = 2.75 VDC 
Apply Settings 
DONE 

Trigger 
Configuration 

 

 

DC Meters Configure the meter  
Select DC Voltage 
Select Max Peak 
Select Waveform Triggering 
Select 2 Sec (Measurement Period) 
Apply Settings 
Select wait until complete 
 
Insure power-down and arm classification 
Event Controls 
Power Down 
 
Connect the detection passives & complete 
the measurement 
Connect Port 
MEASURE 

 

Note:  This measurement also is available as a fully automated test within the PSE Conformance Test Suite using the 
test “det_v”.   Here’s how to obtain the result using det_v, assuming the Port Configuration step is completed for the 
ALT A, MDI PSE port. 
 

Menu Task Picture 
PSE Tests Run det_v on port 1,2 

 
Select PSE Type EndSpan 
Select 30W Grant NONE 
Select Power Range 15.4W 
Select DC MPS (or AC MPS if using AC 
MPS type PSE) 
Select PSE Test = det_v 
TEST 
 
High_Sig_MaxV  is the peak detection step 
voltage given the high signature resistance. 
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3.4.4. Measuring Power-Up Slew Rate on ALT A, MDI-X PSE  Port 5,1 using Class 0 PSE 
This sequence will capture the slew rate of a power-up event using the Time Interval Meter. 
 

Menu Task Picture 
Configure the port for the PSE type 
 
Select Slot 5 and Port 1 
Select ALT A 
Select MDI-X 
Select Resistance = 23 KΩ 
Select Capacitance = 0.14 µF 
Disconnect Port 
Apply Settings 
DONE 
 
 
 
 

Port 
Configuration 

 

Configure classification emulation 
 
Select Class 0 
Apply PD Emul. 
DONE 
 
 
Note: Trigger 1 now set at 35V rising. 
 

Load 
Configuration 

 

 

Time Interval 
Meter 

Configure the meter to capture rising edge 
above the classification voltage level units of 
μsec. 
Select Start Event Rising 
Select Start Level 22 VDC 
Select Stop Event Rising 
Select Stop Level 44 VDC 
Select Scale µSec 
Select Format Slew Rate 
Apply Settings 
Select Wait for Trigger 
 
Ensure power-down  
Event Controls 
Power Down 
 
 
Launch the measurement – connect port to 
get the trigger event of 22 V rising to occur 
MEASURE  
Connect (Port) 
 
Note:  Power-Up transient will fire at 22V rising 
rather than default  35V based on Trig1 Setup. 
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3.4.5. Measuring Inrush Current during Class 3 Power-Up with ALT A, MDI PSE on Port 1,1 
This procedure will yield the maximum inrush current (or current limit applied) during a Class 3 emulated power-up 
sequence.   The peak current meter will be used to return this value.  The Class 3 emulation is performed just for 
demonstration – in reality, the classification level probably won’t affect in-rush current limiting.  Load current will be 
sampled from PoE voltage crossing through 35 VDC for the next 20 mSec.  A 10 mSec transient at 500 mA will be 
generated on the same power-up trigger event. 
 

Menu Task Picture 
Configure the port for the PSE type 
 
Select Slot 1 and Port 1 
Select ALT A 
Select MDI 
Select Resistance = 23 KΩ 
Select Capacitance = 0.14 µF 
Apply Settings 
DONE 
 
 
 
 

Port 
Configuration 

 

Configure classification emulation and a 
maximum surge current and retain configuration 
 
Select Class 3 
Apply PD Emul. 
Change Step 1 Current Setting to 500 mA 
Change Step 1 Duration to 10 mSec 
Initiate Transient 
DONE 
 
Note:  The Config Trigger will set the Trigger 1 criteria to 
Rising at 35VDC.   This is a good setting for this 
measurement. 

Load 
Configuration 

 

 

DC Meters Configure the meter for peak current 
Select DC Current 
Select Max Peak 
Select Waveform Trigger 
Set Measurement Period = 20 mSec 
Apply Settings 
 
Ensure power-down and arm classification 
Event Controls 
Power Down 
 
Launch the measurement and the current 
transient 
MEASURE   (Note: This ARM’s the trigger) 
Start Transient 
Connect Port 
MEASURE 
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3.5. Enabling PSA Interactive for the PSA2400 
 
The standard PSA2400 configuration does not enable the use of PSA Interactive.  When PSA Interactive is opened, 
only the Main menu is available to users to select various chassis’ (via Select Chassis operation).   Hence, if other 
PowerSync Analyzer chassis’ share the same subnet and do support the operation of PSA Interactive, users will be able 
to access those instruments via PSA Interactive. 
 
PSA2400 customers may elect to upgrade their PSA2400 to support PSA Interactive through the procurement of a 
unique key-code from Sifos Technologies.   Contact Sifos Technologies for further information on enabling PSA 
Interactive for the PSA2400. 
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4. PowerShell Scripting Environment 
PowerShell is a script development and interactive command execution shell built upon the Tcl/Tk scripting language 
(version 8.4.5 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.   Compiled versions of Tcl/Tk are 
available (at no charge) from the ActiveState Web-Site.    
 
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.   

 

4.1. TCL and Wish Shells 
PowerShell 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 is purely a command entry and command-line 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 Wish Shell 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 O-Scope traces since these require the Tk resources available under Wish. 
 

4.1.1. 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.    
 
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.   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.   However, user dialog using graphical message boxes is readily done within the Wish Shell. 

4.2. PSA Connection Dialog 
When either PowerShell Tcl (figure 4.1) or PowerShell Wish (figure 4.2) is opened, the user will be prompted via a 
command prompt (Tcl) or via the PSA Chassis Select window (Wish) to select a PSA address to connect.   The dialog 

will validate that the desired PSA 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 not be available, PowerShell will open up in 
Demo Mode 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 just under 10 seconds, at which 
time it will attempt to re-connect to the last successfully connected 
PSA address. 

 Figure 4.1 PowerShell TCL Connection Dialog
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When opening PowerShell Wish, the user may force PowerShell to open to 
Demo Mode by simply selecting the Demo Mode checkbox during this dialog.   
This will allow the use of PowerShell in the absence of any physically 
connected instruments.   This can be useful for developing test scripts off line.   
Once PowerShell is opened (either Tcl or Wish), the psa_demo command may 
be used to enter or exit Demo Mode.   See command details below. 
 
As PowerShell is opened, the connected PSA will be inventoried for available 
test ports.   Attempts to address commands to non-available test ports will be 
rejected.   Changing PSA connection to a different PSA via the psa command 
(see below) will always update this inventory. 
 
PowerShell is a Tcl or Wish shell extended by a number of commands, utilities, 
and test scripts dedicated to the PowerSync Analyzer.   All of the standard Tcl  
(and Tk in the case of Wish) commands are available to programs running in PowerShell.   The remainder of this 
chapter will introduce the PowerShell API that is also available when PowerShell opens. 
 

4.3. PowerShell Syntax Conventions 
In presenting the PowerShell API over the next few sections, certain conventions will be commonly utilized.  These are 
described in the following table. 
 

Convention Definition 

keyword 
(command) 

An API command that will typically be followed by one or more subcommands and/or command 
parameters.  The 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 sub-command that responds with information on how to use the command including 
sub-commands and command parameters.  If nothing follows a command, “-?” is commonly the 
default. 

? A universal query sub-command that generates a reply of the configuration state of the 
associated entity or function.   

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

keyword 
(sub-command) 

A subcommand associated with a command.  Sub-commands may be followed by associated 
parameters but seldom have “nested” sub-commands.  Minimum required command line 
characters are shown in purple.  Absence of an optional sub-command following any command 
will cause the associated configuration to remain unchanged. 

parameter A numeric or alpha-numeric value that accompanies a particular command or sub-command.  It 
generally follows the command or sub-command to which it is associated.  Absence of an 
optional command parameter results in no change to the associated configuration value. 

<port> An optional route parameter for all blade-port specific commands.  If omitted, the most recent 
command specifying a port (command destination) will govern routing of subsequent 
commands.  port = <slot,portId>  Example: “3,2” = slot 3, port 2.  Slot and Port will default to 
lowest available slot, Port 1 upon opening a command shell.   The current value of port is 
always displayed in the PowerShell command prompt.   The command line will reject 
values of port that are not available in the current selected PSA chassis. 

“|” Indicates logical “OR” 

“+” Indicates logical  “AND” 

stat A special optional query available to many commands to report Operational State and in some 
cases, to return a measurement result. 

PARAMETER A default configuration parameter. 

 

4.4. PowerShell Help Capabilities 
PowerShell provides interactive help capability at the PowerShell command line.   First, an alphabetical listing and 
short description of all PowerShell API commands is available by entering the following command: 

 
  PSA-1,1> psa_command 

Figure 4.2 PowerShell Wish 
Connection Dialog 
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Each PowerShell command may then be further explained by typing the specific command followed by the “-?” 
keyword.   An example would be: 

 
  PSA-1,1> vdcaverage -? 
 

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

4.5. PowerShell Connection and Configuration Commands 
PowerShell 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” (IP Address) and the 
PSE Local Configuration File will be remembered when a new shell is opened. 
 

Command Command Parameters Query Returned 
Parameters 

ipAddress psa 
Selects the chassis to which subsequent commands and 
queries will be directed. 
ipAddress  An n.n.n.n format IP address.  This address will 

apply until re-established by the psa command and is 
persistent if the shell is closed or computer is re-
booted. 

? Current Chassis 
IP Address 

ON | OFF < 3000 | 1200 > <PSA | PL | SA> slots #blades psa_demo 
This command enables or disables the demo (or emulation) 
mode. In demo mode, commands may be executed with no 
chassis connected. 
ON:  Enable Demo (Emulation) Mode 
OFF:  Disable Demo (Emulation) Mode – must be 

connected to an instrument. 
3000: Connect to a virtual PSA-3000 PSA or PL  (Default) 
1200: Connect to a virtual PSA-1200 PSA or PL     
PSA: Connect to a virtual PowerSync Analyzer 
PL: Connect to a virtual PowerSync Programmable Load 
SA: Connect to a virtual PowerSync Service Analyzer 
#blades: The number of populated slots in virtual instrument 

  

<filename> psa_pse 
or 
psa_ getConfig 
 

Loads a PSE local configuration file from the standard 
configuration directory “..\Config\”.   See section 2.4.4 for 
further information about PSE local configuration files. 
filename:  The specific file name, EXCLUDING path and 

extension, that will be installed.  If no file name is 
specified, psa_pse will re-load the last PSE local 
configuration file loaded. 

Example:   psa_pse my_PSE 

  

<filename> psa_saveConfig 
Saves a PSE local configuration 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 
local configuration file loaded. 

  

psa_version Outputs current version of PowerShell software 
components. 

  

ipaddress psa_exists 
Returns “1” if PSA is found on network and “0” if PSA is not 
found on the network. 
ipaddress:  The IP address of a PSA chassis. 

 1 =PSA found 
0 =No PSA 
found 

ON | OFF psa_show_trace 
Enables or disables automated display of any acquired 
waveform traces during PSE Conformance Testing. 
ON:  Enable display of waveform traces 
OFF:  Disable display of waveform traces 
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4.6. Test Port Configuration Commands 
The following commands are directed to specific test ports and generally used for static configuration of test resources 
at that port.   Whenever the port parameter is provided, the default slot-port for that and all subsequent commands will 
be set as will the command prompt. 

 
Command Port Command Parameters Query Returned 

Parameters 
a | b alt <port> 
Configures Port Mux for powered pairs.  Port will default 
to Alt A when PSA chassis is first powered on. 
a  Select ALT A pairs 
b  Select ALT B pairs 

? A | B 

<pos | neg>  polarity <port> 
Configures Bus Switch for power polarity.  Blade will 
default to negative polarity (MDI-X) when PSA chassis is 
first powered on. 
pos  sets to PoE Positive Polarity (MDI) 
neg  sets to PoE Negative Polarity (MDI-X) 
 

? POS | NEG 

<connect <trigout> | isolate <trigout>>   port <port> 
Configures Port Isolation Switch.  Isolation removes 
detection passives and AC MPS load resistance from 
port.  Port will default to isolated when PSA chassis is first 
powered on. Option provided to generate a trigger out on 
each issuance of this command. 
connect connects the port 
isolate disconnects the port 
trigout: Generate hardware trigger on command 

execution 

? Connected | 
Isolated 

<r resistance>  <c capacitance>  Resistance Value passive <port> 
Configures passive detection entity.  Port will default to 
resistance = 24 KΩ, capacitance = .1 μ F (“0”) when PSA 
chassis is first powered on. 
r  specifies a resistance setting 
resistance  is resistance value in KΩ from 8 to 39  
c  specifies a capacitance setting 
capacitance  is capacitance value in μF = 0, 5, 7, 11, 47, 

52, 54, or 58.  (Note Type 1 PSA blades support 0, 5, 
7, and 11 μF.) 

 

? 
Capacitance Value 

<i current <trigout>>   stat ON | OFF iload 
 

<port> 
Configures active load entity to a steady state current 
load. Option provided to generate a trigger out on each 
issuance of this command. 
i current is current load in units of mA.  Current load has 

range of 0 to 511 mA with 0.5 mA steps.  (2 mA steps 
on firmware versions prior to 1.4) 

trigout: Generate hardware trigger coincident with static 
load change.specifies current entry 

 

? Current Value 

< 0 | 1 | 2 | 3 | 4 > Class Setting class <port> 
Configures current load to emulate classification current 
for the specified class. 
0 = Class 0 (2.5 mA) 
1 = Class 1 (10.5 mA) 
2 = Class 2 (18.5 mA) 
3 = Class 3 (28 mA) 
4 = Class 4 (40 mA) 

? 
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Command Port Command Parameters Query Returned 
Parameters 

<i1 current1> <t1 duration1> <i2 current2> <t2 
duration2> < go | trig1 | ext> trigout 

stat SEQUENCING | 
OFF 

Current1 Value 
Current1 Duration 
+ Units 
Current2 Value 
Current2 Duration 
+ Units 

itrans 
 

<port> 

Configures and launches current transients consisting of 
2 sequential  steps of load current with specified 
durations. Optionally produces trigger out.  There is no 
memory of trigger mode – must be specified on each 
instance of usage. 
i1, i2: specify current entry for step 1 and 2 respectively. 
t1, t2: specify duration entry for step 1 and 2 respectively. 
current1 is first current value in units of mA (0 to 512 

mA).  
duration1 is first duration value (range 1m to 1000m or 

200u to 1000u where “m” is mSec and “u” is μSec.) 
current2 is second current value in units of mA (0 to 512 

mA).  
duration2 is second duration value (range 1m to 1000m 

or 200u to 1000u where “m” is mSec and “u” is μSec.)  
duration2 may also take the value “hold” causing the 
current load to sustain indefinitely at the current2 
value instead of returning to original static load. 

go = launch current transient 
trig1 = start current transient on next trig1 event 
ext = start current transient on next ext trigger event 
trigout = generate event trigger on command execution 

? 

Slew (fast | slow) 

<rising | falling> <level trigLevel> <arm | clear> 
<normal | noisy> 

stat ARMED | 
TRIGGERED 

RISING | FALLING 
Voltage Level 
(Volts) 

trig1 
 

<port> 

Configures and/or arms the edge trigger for operation. 
Default configuration is Rising, 15 VDC, Not Armed.  
Trig1 is also used as start to time interval measurements.  
rising sets trigger to respond to rising edge on PoE bus. 

falling sets trigger to fire on falling edge on PoE bus. 
level specifies trigger level setting to follow 
trigLevel  trigger level in voltage with range of 0 to 64 

VDC in with resolution of 0.25 V. 
arm enables start trigger to trigger once when input 

conditions are satisfied.  Trigger will then reset. 
clear disables start trigger until arm re-enables it. 
normal (future setting PSA-3000) configures edge trigger 

for 0.125V noise immunity. Ignored by PSA-1200.   
noisy  (Future setting PSA-3000) configures edge trigger 

for 0.5V noise immunity. Ignored by PSA-1200.  

? 

NORMAL | NOISY 
| N/A 

<rising | falling> <level trigLevel> <normal | noisy> stat ARMED | 
TRIGGERED 
RISING | FALLING 
Voltage Level 
(Volts) 

trig2 
 

<port> 

Trigger 2 is only used as end criteria to all time interval 
measurements.  Trigger is armed when Trig1 is armed.   
rising sets trigger to respond to rising edge on PoE bus. 
falling sets trigger to respond to falling edge on PoE bus. 
level specifies trigger level setting to follow 
trigLevel  trigger level in voltage with range of 0 to 64 

VDC in with resolution of 0.25 V. 

? 

NORMAL | NOISY 
| N/A 

 trigout <port> 
Generate immediate external trigger out from the port.  With PSA-1200 controller firmware 
version 1.63 or later, port may be “0,0” meaning event triggers will be sourced from PSA 
controller and arrive exactly in tandem to all available test ports. 
 pstatus <port> 
Returns LED status of the selected port.   Values are ON 
or OFF for DET, PWR, ARM, and AUX LED’s.  The DET 
LED indicates if port switch is closed and valid detection 
resistance and capacitance are present.  PWR indicates 
that the PSE port is powered up.  ARM indicates that the 
triggering is an ARMed state.  AUX is command activity. 

stat LED Status of 
selected port. 
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4.7. Test Port Measurement Commands 
The following commands are also directed to a particular test port and are utilized to configure and perform various 
measurements covering DC voltage, DC current, AC voltage, and time interval.   As with the Test Port Configuration 
commands, the port parameter may be used with these commands to direct which slot-port should be configured or 
from which slot-port to return a status. 
 

Command Port Command Parameters Query Returned 
Parameters 

<trig off | on |  ext> <period interval> <timeout 10 
| 100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

Average DC Volts 
TRIG OFF | ON | EXT 
Averaging Period 

vdcaverage 
 

<port> 

Configures and performs an Average DC Voltage 
measurement across the PoE bus.   
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

period specifies that an averaging period will be 
defined. 

interval specifies the averaging period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

? 

Timeout 10 | 100 

<trig off | on |  ext> <min | max> <period interval> 
<timeout 10 | 100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

Peak DC Volts 
TRIG OFF | ON | EXT 
MAX | MIN 
Sampling Period 

vdcpeak <port> 

Configures and performs a Peak DC Voltage 
measurement across the PoE bus.   
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

max specifies that the peak should be the highest 
value sampled over the measurement period. 

min specifies that the peak should be the lowest 
value sampled over the measurement period. 

period specifies that an sampling period will be 
defined. 

interval specifies the sampling period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

? 

Timeout 10 | 100 
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Command Port Command Parameters Query Returned 
Parameters 

<trig off | on |  ext> <period interval> <timeout 10 
| 100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

List of 100 Voltage 
Values 
TRIG OFF | ON | EXT 
MAX | MIN 
Sampling Period 

vdctrace <port> 

Configures and collects a DC Voltage Trace of 256 
samples across the PoE bus.   
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

period specifies that an sampling period will be 
defined. 

interval specifies the sampling period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

 

? 

Timeout 10 | 100 

<trig off | on |  ext> <period interval> <timeout 10 
| 100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

Average DC Current 
TRIG OFF | ON | EXT 
Averaging Period 

idcaverage <port> 

Configures and performs an Average DC Current 
measurement on a PoE Pair. 
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

period specifies that an averaging period will be 
defined. 

interval specifies the averaging period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

 
 
 
 
 
 
 

? 

Timeout 10 | 100 
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Command Port Command Parameters Query Returned 
Parameters 

<trig off | on |  ext> <min | max> <period interval> 
<timeout 10 | 100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

Peak DC Current  
TRIG OFF | ON | EXT 
Sampling Period 

idcpeak <port> 

Configures and performs a Peak DC Current 
measurement on a PoE Pair. 
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

max specifies that the peak should be the highest 
value sampled over the measurement period. 

min specifies that the peak should be the lowest 
value sampled over the measurement period. 

period specifies that an sampling period will be 
defined. 

interval specifies the sampling period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

 

? 

Timeout 10 | 100 

<trig off | on |  ext> <C interval> <timeout 10 | 
100> 

READY | ARMED | 
MEASURING | 
TIMEOUT 

stat 

List of 100 Current 
Values 
TRIG OFF | ON | EXT 

Sampling Period 

idctrace <port> 

Configures and collects a DC Current Trace of 256 
samples on a PoE Pair.   
trig off enables immediate execute of DC 

measurement when “stat” query is issued. 
trig on specifies that the measurement will be 

performed when the trigger condition specified on 
Trig1 is achieved.  Trig1 will be armed 
automatically when “stat” query is issued. 

trig ext specifies that the measurement will be 
performed when the external (event) trigger is 
asserted. 

period specifies that an sampling period will be 
defined. 

interval specifies the sampling period as “Nm” where 
N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, 5, or 10 seconds.  Default value 
is 100 mSec. 

timeout 10 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 10 seconds following trigger arm. 

timeout 100 specifies that a hardware triggered 
measurement should time out if no trigger is 
found within 100 seconds following trigger arm. 

 
 
 
 
 

? 

Timeout 10 | 100 
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Command Port Command Parameters Query Returned 
Parameters 

<high | low>  <period interval> stat AC Pk-Pk Voltage acvolts <port> 
Configures and performs a peak-peak AC voltage 
measurement on the PoE Bus in specified frequency 
band. Default band is Low. 
high specifies that measurement should be in 5 KHz 

to 250 KHz band. 
low specifies that measurement should be in 16 Hz to 

5 KHz band.  Default 
period specifies that a sampling period will be 

defined. 
interval specifies the sampling period as “Nm” where 

N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, or 5 seconds.  Default value is 1 
second. 

 

? Sampling Period, 
Frequency Band (low 
| high) 

<start rising | falling | ext level trigLevel> <stop 
rising | falling level trigLevel> <msec | usec>  
<timeout 10 | 100> <normal | noisy> 

READY | ARMED | 
COUNTING | 
TIMEOUT | 
OVERFLOW 

stat 

Measured Time 
Interval (and 
associated units)  
Start Trigger Polarity 
Start Trigger Voltage 
Level 
Stop Trigger Polarity 
Stop Trigger Voltage 
Level 
Units mSec | μSec 
Timeout 10 | 100 

timint <port> 

Configures and initiates a time interval measurement 
from the PoE bus. 
start indicates that the following trigger parameters 

are for trigger 1, the start trigger.  Trigger 1 will be 
armed upon execution of the “stat” query in the 
command and will not re-arm until it reaches the 
“READY” state. 

stop indicates that the following trigger parameters 
are for trigger 2, the stop trigger. 

rising sets trigger to respond to rising edge on PoE 
bus. 

falling sets trigger to respond to falling edge on PoE 
bus. 

ext specifies Start Trigger on External Trigger bus. 
level specifies trigger level setting to follow. 
trigLevel trigger level in voltage with range of 0 to 64 

VDC in with resolution of 0.25 V. 
msec specifies to report time interval in units of  

milliseconds (.1 mSec resolution) up to 6,710 
mSec. 

usec specifies to report time interval in units of 
microseconds (1 μSec resolution) up to 52,428 
μsec. 

normal (future setting PSA-3000) configures edge 
triggers for 0.125V noise immunity. Ignored by 
PSA-1200.   

noisy  (Future setting PSA-3000) configures edge 
triggers for 0.5V noise immunity. Ignored by PSA-
1200. 

? 

NORMAL | NOISY | 
N/A 

<period interval> paverage <port> 
Performs an immediate average power measurement 
and returns power in watts. Since this measurement 
function uses vdcaverage and idcaverage, there is no 
memory for the configuration and the “?” query is not 
supported.  “stat” must be specified on each execution 
of the command. 
period specifies that a sampling period will be 

defined. 
interval specifies the sampling period as “Nm” where 

N is 10, 20, 50, 100, 200, 500 mSec or “Ns” 
where N is 1, 2, or 5 seconds.  Default value is 
100 mSec. 

 

stat Average Power 
Delivered (Watts) 
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Command Port Command Parameters Query Returned 
Parameters 

measurement_type  <timeout> psa_wait <port> 
Returns the final result of any triggered measurement 
upon completion of that measurement.  Automatically 
polls the test port until measurement state reaches 
READY, TIMEOUT, or OVERFLOW (timint only). 
measurement_type is the type of triggered 

measurement to be “polled”.  Options are 
vdcaverage, vdcpeak, vdctrace, idcaverage, 
idcpeak, idctrace, or timint.  

timeout is the desired timeout of the triggered 
measurement.  Range is 1 to 100 seconds. 

 

  

measurement_function psa_expire <port> 
Forces a triggered measurement in the ARMed or 
MEASURING state to terminate without completing. 
measurement_function vdcaverage, vdcpeak, 

vdctrace, idcaverage, idcpeak, idctrace, or 
timint.  

 

  

 
 

4.8. PowerShell Test Support Utilities 
PowerShell offers several utilities and higher-level commands that perform testing support functions on a port level.  
These commands utilize Port Configuration and/or Measurement commands described above, and therefore 
programmers should be aware that certain configurations previously established by those commands may change upon 
execution of the Test Support Utility commands.  As with the Test Port Configuration and Measurement commands, the 
port parameter may be used with these commands to direct which slot-port should be configured or from which slot-
port to return a status. 

 
Command Slot Command Parameters Returned Parameters 

  psa_auto_port <port> 
Automatically configures the chassis (or PSA2400 chassis 
group) to the ALT and Polarity (MDI vs MDI-X) configuration 
of the PSE connected to the current port.  Also discovers AC 
vs DC MPS disconnect method of PSE. 

ALT, Polarity, MPS PSE 
Configurations 

<rising | falling> <level trigLevel> <i current>  <trigout>  psa_connect <port> 
Combines the port  connect operation with capability to 
adjust trigger #1 and static DC load current settings 
coincident with the port (detection passives) connection.  See 
iload and trig1 commands for command argument 
descriptions.    

 

<trigout> psa_ 
disconnect 

<port> 
Forces a PSE Port power-down to occur.  Opens the port 
switch, sets DC current load to 0 mA, performs brief 
discharge of port voltage. 
trigout:  Generates an external trigger out during the 

physical disconnect operation. 

 

 power_check <port> 
Returns one of 4 states from a test port:  
POWERED: Indicates PSE port is powered up. 
DOWN: PD Disconnected, Port Not Powered. 
POWERED_W/O_LOAD: Indicates PSE port powered with 
no PD connected. 
UNDETECTED: PD Connected but PSE port not powered. 
 
 
 

POWERED | 
POWERED_W/O_LOAD 
| DOWN | 
UNDETECTED 
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Command Slot Command Parameters Returned Parameters 
<<c class | ci class_current> <p power>> | <i load>            
<dr resistance> <dc capacitance> 

POWERED | DOWN 

Measured Port Voltage 

power_port <port> 

Simulates a PD connected to a PSE port to bring power up to 
a user-specified condition.  If no command parameters are 
specified, the default power-up condition is a static load of 20 
mA. Status of port is returned upon completion of command. 
Class or class_current may be combined in a single 
command with post-power-up power level, otherwise default 
power-up levels will be applied given PD classification. 
 
p indicates that power draw of port will be specified. 
power is the power in watts that the port will power-up to.   

Default classification will be a nominal “Class 0” PD.  PD 
class or class_current may be specified along with target 
power level.  Range is .2 to 15.4 Watts. 

i indicates that current draw of port will be specified. 
current is the current draw in mA that the port will power-up 

with.   Regardless of current specified, classification will 
detect a “Class 0” PD.  Range is 0 to 350 mA. 

c indicates that classification of port will be specified. 
class is the port classification.   Range is 0 to 4.  Load 

currents implemented by classification are: 
Class Class Current Default Powered 

Load Current 
0 2 mA 140 mA 
1 10 mA 44 mA 
2 18 mA 108 mA 
3 28 mA 202 mA 
4 40 mA 324 mA 

      Target port power level may be specified in combination 
with class in which case port will be powered to target 
power draw. 

ci indicates that the classification current to be applied will be 
specified. 

class_current is the classification current to apply during 
classification.  Range is 0 to 45 mA.  Power-up current 
will be determined according the class-band of the 
specified classification current.  Target port power level 
may be specified in combination with class_current in 
which case port will be powered to target power draw. 

dr indicates that a non-default detection resistance should 
be used. 

resistance is the detection load resistance to use for the 
power-up.  Range is 11 to 39KΩ. 

dc indicates that a non-default detection capacitance should 
be used. 

capacitance is the detection load resistance to use for the 
power-up.  Range is 0, 5, 7, or 9 μF. 

Target Port Current 

<portList> psa_conn_check port 
Verify PSE properly connected to selected port or group of 
ports. Default with no port parameters is to validate for every 
test port in presently connected PSA chassis. 
portList: List of all PSA ports to be verified in slot,port format 

(no braces required).  Default is all ports in connected 
PSA. 

 
 
 
 
 

Returns “ALL 
CONNECTIONS 
VERIFIED!”  
or a list of 
disconnected test 
ports. 



PowerSync Analyzer Reference Manual 

March 9, 2010                                    Sifos Technologies page  68

Command Slot Command Parameters Returned Parameters 
<standard | legacy> <edge> <level trigLev> psa_det_sync <port> 
This measurement utility is used to synchronize an 
application script to a particular edge transistion event on the 
PoE bus.  The command will return within 80 mSec of the 
actual specified event occurring. Synchronization is useful for 
assuring that a measurement window opens at a specific 
time such as the first detection pulse following a port switch 
closure.  In this case, the port switch connection command 
would be timed to the preceding detection pulse using 
psa_det_sync. 
standard: Sets a default PoE voltage detection threshold of 

2.75 VDC. 
legacy: Sets a default PoE voltage detection threshold of 35 

VDC. 
edge: Specifies “rising” or “falling” edge for event detection.  

Default is “rising” edge. 
level: Indicates that the voltage threshold is to be specified in 

the command. 
trigLev:  The voltage threshold for event detection (.25 to 63 

V)  

1  (= Sync’d)  
0  (= No Sync) 

<trig trigLevel> <pw max_pulse_width> <r rDetect> 1  (= Sync’d)  
0  (= No Sync) 

psa_pulse_sync  

Utility to synchronize to a specified pulse on the PoE bus 
during PD detection.   This is useful for synchronizing around 
certain non-standard or proprietary types of pulses in order to 
capture measurements on other signaling events.   The 
command can return within 60 to 80 msec of the specified 
pulse completion depending upon pulse characteristics and 
command construction.  The command will default to 
measuring IDLE state detection with 39KΩ signature. 
trig  Indicates that non-default pulse transition threshold will 

be furnished.                               
trigLevel Qualified trigger level for pulse edge transitions.          

Must be 0.75 - 12V. Default= 3.5V.               
pw Indicates that non-default maximum pulse width will be 

furnished.                               
max_pulse_width  Maximum pulse width in msec.  Must be 8 

- 490 msec. Default: 49 msec.          
r   Indicates that non-default detection resistance is needed. 
rDetect Detection signature resistance. Must be 11-15, 33-39 

Kohm or 'open' for Open Circuit. Default is no change to 
existing port setup.   

Maximum Possible Time 
Delay from End of Pulse 
Until Command Return 
(msec) 

<level threshold> <period interval> psa_edge_count <port> 
This measurement utility can be used to tally the number of 
edge transitions counted over a specified period of time.  
This is useful for assessing detection activity as well as a 
crude assessment of pulse frequency on the PoE bus. 
level: Specify non-default threshold voltage.  
threshold: Voltage to detect edges with.  Default is 5V.  

Range 0.5 to 59 V.  
period: Specify non-default measurement iterval. 
interval : Time (in seconds) over which to count edges.  

Default is 5 seconds. Range is 1 to 30 seconds. 
 
 
 
 
 
 
 
 

Count of Edges  



PowerSync Analyzer Reference Manual 

March 9, 2010                                    Sifos Technologies page  69

Command Slot Command Parameters Returned Parameters 
<slow | fast | sharp>   <c class< -force>>    <t 
duration> 

psa_test_load <port> 

Utility generates a configurable loading sequence to a 
powered PSE port that runs for a user specified duration.   
This can be used in conjunction with data transmission tests 
performed by other test equipment. 
slow:  A slowly varying (~ .5 Hz), approximately sinusoidal 

loading waveform ranging from .5 watts to a power level 
just below the maximum classification power level.  This 
is the default waveform. 

fast:  A rapidly varying (4 Hz) series of step transitions 
between low power and a power just below the maximum 
classification power level. 

sharp:  Approximately 5 very short duration load transients 
per second ranging from low power to the maximum 
classification power level. 

c:  Specify a PD Classification.  Default is Class 0. 
class:  User specified PD Classification.  Test loads vary over 

the following ranges according to selected classification: 
Class Min Load Max Load 

0 0.5 Watts 15.3 Watts 
1 0.5 Watts 3.9 Watts 
2 0.5 Watts 6.9 Watts 
3 7.1 Watts 15.3 Watts 
4   15.5 Watts 32 Watts 
Note! Class 4 Requires Port Combiners 

-force: Recycle power to PSE port using PD Classification 
Emulation for the desired class level entered to assure 
proper classification. 

t:  Specify a time duration for the load sequence. 
duration: Time duration in seconds.  Range is 5 to 240 
seconds.  Default is 10 seconds. 

 

config_type  {target_ports} replicate_ 
ports 

port 
Replicate configuration of resources from one port to one or 
more other ports in a PSA1200 or PSA2400. 
config_type: The type of configuration to be replicated from 

<port> to {target_ports}.   Options are: port | trig | load | 
vdca | vdcp | vdct | idca | idcp | idct | acv | time | all.   
“all” will fully replicate all subsystem configurations. 

target_ports:  A list of all ports to which the configuration is 
to be copied.  Each port is in the same form as <port>, 
that is “slot#, port#” and is space delimited in the list. 

 

 

 

4.9. PowerShell Trace Display and Analysis Commands 
PowerShell offers several commands that are useful for working with voltage and current traces gathered from the 
respective trace meters. 

Command Command Parameters Returned 
Parameters 

v | i  PSA_Trace_Data psa_trace 
This utility will create and O-scope display (see Section 3.1.10) 
given a captured trace from a PowerShell command or script. 
v:  Waveform is a voltage trace. 
i:  Waveform is a current trace. 
PSA_Trace_Data:  The TCL list of 256 time-value data returned 

from a vdctrace stat or idctrace stat measurement.    
 
Note!  This command will only run in PowerShell Wish. 
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Command Command Parameters Returned 
Parameters 

trace_list (rising | falling) threshold <-start start_sample> 
<forward | backward> <-qual count> 

1 (=Edge Found) 
0 (=No Edge Found) 

psa_edge_search 

This utility operates on an already acquired trace (trace list of 
time-value sampled data) to locate a user-specified edge within 
that trace and to report the trace list sample index (1 – 511)  
where the edge is found.  Note:  Trace Lists consist of time and 
sample items with time (msec) at all even number indices and 
sample value at all odd numbered indices. 
trace_list:  A valid trace list returned from vdctrace or idctrace 

queries. 
rising:  Specifies that a rising edge is sought. 
falling:  Specifies that a falling edge is sought. 
threshold:  Specifies the sample level (voltage in V or current in 

mA) for the desired edge transition.  Range is 0.5 to 1023.5, 
however with voltage traces, useful range is limited to 59.5 V 
and with non-combined current traces, useful range is limited 
to 511.5 mA. 

-start:  Specifies that edge search should begin at some sample 
index after the start of the trace.  Range is 1 to 511 (odd). 

start_sample: The non-default start sample index. 
forward:  Specifies that search should proceed in the direction 

from start until end of trace (forward time). 
backward: Specifies that search should proceed in reverse 

direction from start_sample (reverse time). 
-qual:  Indicates that non-default edge recognition will be applied.  

Default is 0 which is most susceptible to noise (false edge). 
count:  Non-default edge recognition criteria specifying count of 

samples on both sides of threshold required in order to 
accept the edge transition.  Higher values overcome noise.  
Default is 0 additional samples on either side of threshold.  
Range is 0 to 4. 

 

Edge Sample Index 
(=511 if no edge 
found) 

traceList < -max maxAmplitude > < -min minAmplitude > < -t 
maxPulseWidth > 

Count of Pulse 
Removed 

psa_pulse_remove 

This utility operates on a trace to remove an unwanted pulse that 
might interfere with other subsequent trace analysis.  It is also 
useful for recognizing the presence of user-specified pulses in a 
trace capture. 
trace_list:  A valid trace list returned from vdctrace or idctrace 

queries. 
-max: Indicates a non-default maximum pulse amplitude will be 

specified. 
maxAmplitude:  Maximum pulse amplitude of pulse to be 

removed from trace.  Default = 59 (V or mA).  Range is 1-60. 
-min: Indicates a non-default minimum pulse amplitude will be 

specified. 
minAmplitude:  Minimum pulse amplitude of pulse to be removed 

from trace.  Default = 35 (V or mA).  Range is 1-60. 
-t:  Indicates that non-default maximum pulse width will be 

specified. 
maxPulseWidth:  Maximum duration of pulse that will meet 

criterial for removal.  All pulses shorter that this duration will 
be removed.  Default is 60 msec.  Range is 2 msec to 75% of 
trace duration. 

Modified Trace List 
(256 time and value 
samples) 

#samples  PSA_Trace_Data psa_subsample 
This utility returns a subset of a collected voltage or current trace 
with evenly time-spaced sub-samples. 
#samples:  The number of evenly separated trace samples to 
return. 
PSA_Trace_Data:  The TCL list of 256 time-value data returned 

from a vdctrace stat or idctrace stat measurement.    

{List of subsample 
voltage or current 
value s} 
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4.10. PowerShell PSE Conformance Test Support Commands 
PowerShell offers high level PSE characterization and analysis utilities for those systems that are enabled for PSE 
Conformance Test Suite.  These are described below. 

 
Command Slot Command Parameters Returned 

Parameters 
 Backoff_Mode get_sync_parms <port> 
Utility uses psa_det_char to analyze various aspects of PSE 
detection signaling on the current port, then retains those 
parameters into a global structure for use by PSE Conformance 
Tests that require knowledge of detection signaling 
characteristics.   The utility also calculates a nominal sync delay 
time for use with synchronization to open circuit detection 
signaling.  The array structure populated by get_sync_parms is: 
 
psaPseChars(idleBackoff,$port)  
psaPseChars(idleLevel,$port)  
psaPseChars(idleMode,$port)   
psaPseChars(idleRdet,$port)    
psaPseChars(idleTrig,$port)   
psaPseChars(ocDutyCycle,$port)  
psaPseChars(syncEdge,$port) 
psaPseChars(syncMode,$port)   
psaPseChars(syncTrig,$port)     
psaPseChars(syncWait,$port)    
 
This array structure is volatile and will re-initialize anytime the 
PSE Conformance Test Sequencer is run thus forcing new re-
characterization for every port tested. 

1 = Analysis 
Completed 

 psa_det_char <port> 
This utility performs a detailed analysis of PSE detection signaling 
behaviors and is used by PSE Conformance Tests to adapt to the 
variety of PSE technologies available.  Characterizations is done 
for both open circuit signaling and invalid signature response 
signaling.  Parameters returned are: 
 
syncMode: Open Circuit Signaling Type  
syncTrig: Optimal level for open circuit synchronization trigger 
syncBackoff: Minimim timing between open circuit pulses 
ocDutyCycle: Duty cycle of open circuit signaling above syncTrig   
idleMode: Idle State back-off type  
idleTrig: Optimal level for Idle State synchronization trigger  
idleLevel: Idle State floor voltage 
idleBackoff: Minimum timing between Idle state pulses 
idleRdet: Optimal detection signature for Idle State analysis 

See Parameters… 

 

4.11. PowerShell System & Chassis Commands 
System commands are utilized to control and configure at the PowerSync Analyzer chassis level.   The psa command 
described in Section 4.5 above will define the chassis on which each of these commands will operate. 

 
Command Command Parameters Returned 

Parameters 
<-d | -s> psa_config 
Inventories and reports status of available system resources (blades, 
ports, firmware version).  Inventory is performed upon currently selected 
PSA chassis (see “psa” command).  Default output is TCL List of 
inventory. 
-d  Causes inventory to be displayed in tabular form. 
-s  Returns a list of populated slots 
 

{Port + Type + 
Version} 
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Command Command Parameters Returned 
Parameters 

< in | out > trig_port 
Configures the TRIG port on the PSA1200 chassis controller to output or 
input external trigger signals.   Default (wake-up) mode is output. 
in:  Trig port on PSA1200 Controller becomes an input to the “external 

trigger” bus. 
out:  Trig port on the PSA1200 Controller becomes and output of the 

“external trigger” signal. 
 

{INPUT | 
OUTPUT} 

 ipaddress  <mask mask> <gateway gateway> psa_setipaddress 
Installs a new fixed IP address to be utilized by the Chassis Controller.  
This command completes in approximately 15 seconds but does not 
require 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. 
 

Current IP 
Address, Mask, 
and Gateway 
Address. 

local_bootfile | ? psa_download 
This command initiates a download of an ASCII formatted test port 
firmware file to the system Chassis Controller.   The command must 
include the host file name (including path).  This is the first of 2 steps 
required to update test port firmware.  The query option returns the 
firmware target device and version code. 
local_bootfile local path & file name to be downloaded to the chassis.  

The file may be chassis controller firmware or specific blade (port 
type) firmware.   It will not be installed to any entity until the 
psa_update_chassis or psa_update_blade commands are invoked. 

?  Query blade firmware version stored in PSA Chassis 
 
 
 

Firmware Target 
Firmware Version 

port |  allports <portType> psa_update_port 
This command causes the Chassis Controller to perform an upgrade of 
firmware on one or more test ports.  The port(s) will automatically boot to 
the new firmware on the next power cycle if installation is successful. This 
is the second of 2 steps in updating firmware on a PSA test port. 
port slot-port specifier (e.g. “1,1”) for limiting the update to a single port.  

The blade type associated with that port must be valid for the firmware 
or installation will “fail”. 

allports optional keyword to update all ports in the current chassis that 
match the portType provided. 

portType indicates the type of port to re-program.  Current portType 
values are {dual_af_pse}. 
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Command Command Parameters Returned 
Parameters 

? |  feature_code <enable | disable> psa_enable 
Command is used for querying Serial Number and Features from a PSA 
Controller.  Also used to enable and disable features given a proper code. 
NOTE: This command will run from either PowerShell Wish or PowerShell 
Tcl and requires PSA Software Version 2.0 or later.   
?  Returns current feature settings for connected PSA. 
feature_code:  A unique alpha-numeric code provided when new features 
are purchased from Sifos 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. 

Serial Number 
Feature Info 

 

4.12. PowerShell Scripting Examples 
Several examples of short PowerShell scripts are provided below.  These scripts will carry out some of the 
measurements performed above in Section 3.4, PSA Interactive Task Examples. 

4.12.1. Capturing a Power-Up Trace to a Class 1 PD on Port 3,2 
The following short script will capture a power-up trace and place the trace data (256 time-value) points into the Tcl list 
variable trace_result. 

 
If the above code is executed in a Wish Shell, the value of $trace_result would be as shown below: 
 

 
# Enable the port for detection, power-down port if it powered  
#   Leave the port disconnected.   PSE is ALT A, MDI-X. 
alt 3,2 a 
polarity 3,2 neg 
psa_disconnect 3,2  
passive 3,2  r 23 c 0 
 
# Setup the load and load transient to emulate Class 1 power-up.  Trigger 
#   set up to launch the current transient when PoE voltage is 35 V. 
class 3,2 1 
itrans 3,2 i1 70 t1 50m i2 44 t2 hold trig1 
trig1 3,2 rising level 35 arm 
 
# Configure the measurement, then initiate the power-up sequence by 
#   connecting the port.   Use port connection to trigger the voltage trace. 
vdctrace 3,2 trig ext period 2s timeout 10 stat 
port 3,2 connect trigout 
set status [psa_wait vdctrace] 
set trace_result [lindex $status 4] 
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4.12.2. Measure Peak Detection Voltage on Port 1,2 
This script will capture the peak detection voltage measured while the detection signature is invalid. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If these commands are sequentially executed in a Wish Shell, it will appear as follows: 
 
 
 
 
 
 
 

 
# Set up a 34K ohm (out-of-range) detection signature and configure port for  
#     ALT A, MDI-X PSE.  Disconnect any power. 
alt 1,2 a 
polarity neg 
psa_disconnect  
passive r 34 c 0 
 
# Setup the triggering to a detection pulse – note that this assumes 
#   detection pulses return to approximately zero volts. 
trig1 rising level 2 arm 
 
# Configure and initiate the peak voltage measurement. 
vdcpeak trig on max period 500m timeout 10  
port connect 
set status [psa_wait vdcpeak] 
set peak_result [lindex $status 3] 
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4.12.3. Power-Up Slew Rate Command Sequence 
In this example, a short command sequence will measure the slew rate of a Power-Up event.   Triggering thresholds 
between 22 and 42 VDC will be use to avoid false triggering by detection and classification signals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The script is executed in the PowerShell window below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
# Enable the port for detection, power-down port if it powered  
#   Leave the port disconnected.   PSE is ALT A, MDI-X. 
alt 5,1 a 
polarity 5,1 neg 
psa_disconnect 5,1 
passive 5,1 r 23 c 0 
 
# Configure the time interval measurement 
timint 5,1 start rising level 22 stop rising level 42 uSec stat 
 
# Initiate the measurement by connecting the port.  Then calculate slew 
#   Rate.  Power up will then trigger the measurement. 
port 5,1 connect  
set status [psa_wait timint] 
set riseTime [lindex $status 4] 
set slewRate [expr 1.0 * (42 - 22) / $riseTime] 
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4.12.4. Measure Class 3 Power-Up Current Inrush 
The inrush current during a Class 3 power-up will be measured using the peak current meter triggered on the power-up 
edge at 35 V.   A current transient will launch a 500 mA load during power-up to determine the peak current sourced by 
the PSE during this event. 
 
In this example, a Tcl script will be generated and stored as “c:\inrush.tcl”.  When the script is “sourced” to Tcl/Wish, it 
can be executed as if it were a new command as titled by the “proc” command in Tcl. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

proc inrush  {} { 
 
  # Enable the port for detection, power-down port if it powered  
  #   Leave the port disconnected.   PSE is ALT B, MDI. 
  alt 3,1 b 
  polarity 3,1 pos 
  psa_disconnect 3,1 
  passive r 23 c 0 
 
  # Setup the load and load transient to emulate class 3 power-up.  Trigger 
  #   set up to launch the current transient when PoE voltage is 35 V. 
  class 3,1 3 
  itrans 3,1 i1 500 t1 10m i2 202 t2 hold trig1 
  trig1 3,1 rising level 35 arm 
 
  # Configure the peak current measurement for 20 mSec sampling interval 
  idcpeak 3,1 trig on max period 20m timeout 10 stat 
 
  # Initiate the measurement by connecting the port.  Then calculate slew 
  #   Rate.  Power up will then trigger the measurement. 
  port 3,1 connect  
  set status [psa_wait idcpeak] 
  set Iinrush [lindex $status 3] 
  return $Iinrush 
} 
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4.13. PowerShell PSE Conformance Test Commands 
Note: The following commands are only available when connected to PSA chassis’ that are enabled for PSE 
Conformance Test Suite. 
 
The PSE Conformance Test Suite is addressed in Chapter 5 and was introduced above in Section 3.2.  Each PSE 
Conformance Test is readily executable from PowerShell utilizing exactly the same test name as it appears in the PSE 
(Conformance) Tests menu as well as in the PSE Conformance Sequencer menu. 
 
All PSE Conformance Tests accept the following (optional) command arguments: 
 
 -? Help on command usage and arguments 
 -v Verbose diagnostic output as the test executes 
 -csv Output to PowerShell will be formatted for copy-paste to a spreadsheet 
 
PowerShell PSE Conformance Test commands are: 
 

Command Command Parameters 
<port>  <r resistance> <c capacitance> <a aperture> <valid> det_v 
Runs det_v test.  Optional input Arguments: 
r                Specify non-default valid detection signature resistance 
resistance      Configure Detection Resistance for Vvalid         
                          RANGE: 9 to 39 DEFAULT: 23 UNIT: KΩ          
c                Specify non-default valid detection signature capacitance 
capacitance   Configure Detection Capacitance for Vvalid.        
                          RANGE: 0, 5, 7, or 11 DEFAULT: 0 UNIT: μF    
a               Specify fixed measurement timing aperture 
aperture         Detection pulse aperture to use.                   
                          RANGE: 50m, 100m, 200m, 500m, 1s. DEFAULT: Auto 
valid              Return just Vvalid(Max) and Vvalid(Min) values. 
<port>   det_i 
Runs det_i test.   
<port>  <bkoff> <tdet> <det> <det_R> det_time 
Runs det_time test.  Optional input Arguments: 
bkoff        Return only detection backoff parameters 
tdet           Return only the 802.3af Tdet Measurement. 
detpulse   Return only the total detection pulse time. 
det_R       Detection Signature (Kohm) for tdet and detpulse measurements (Default = ‘25’ KΩ) 
<port>  <max_time> det_range 
Runs det_range test.  Optional input Arguments: 
max_time   Maximum Time to Wait for a Power-Up.   
                         Default is ~15 seconds. Range 2 to 30 seconds. 
<port>   det_rsource 
Runs det_rsrouce test.   
<port>  <i current> class_v 
Runs class_v test.  Optional input Arguments: 
i                Specify non-default class current 
current     Classification current load.  RANGE: 0 to 45 mA UNITS: mA DEFAULT: 2 mA.   
<port>  <i current> class_time 
Runs class_time test.  Optional input Arguments: 
i                Specify non-default class current 
current     Classification current load.  RANGE: 0 to 45 mA UNITS: mA DEFAULT: 2 mA.   
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Command Command Parameters 
<port>  <c classification | i load current> pwrup_time 
Runs pwrup_time test.  Optional input Arguments: 
c                Specify non-default PD classification 
classification  PD Classification to emulate. RANGE: 0 to 4.  DEFAULT:  0  
i                Specify non-default inrush load current 
load current  Power-Up Current Load for Trise Measurement. 

                    RANGE: 0 to 500 mA UNITS: mA DEFAULT: 18 mA. 
<port>  <c pdClass> pwrup_inrush 
Runs pwrup_inrush test.  
 c                Specify non-default PD classification 
classification  PD Classification to emulate. RANGE: 0 to 4.  DEFAULT:  0  
<port>  <shutdown> pwrup_v 
Runs pwrup_v test.  Optional input Arguments: 
shutdown  Remove power upon completion of test. 
<port>  <shutdown> pwrup_noise 
Runs pwrup_noise test.  Optional input Arguments: 
shutdown  Remove power upon completion of test. 
<port>  <c class | i class_current> <shutdown> pwrup_pwrcap 
Runs pwrup_pwrcap test.  Optional input Arguments: 
c                   Specify non-default PD classification 
class             PD classification during power-up.  Range 0 to 4. Default is class 0. 
i                    Specify non-default PD classification signature current 
class_current  PD classification current load during power-up. 
                          Range 0 to 45 mA. Default is 2 mA. 
shutdown     Remove power upon completion of test. 
<port>  <shutdown> pwrup_maxi 
Runs pwrup_maxi test.  Optional input Arguments: 
shutdown    Remove power upon completion of test. 
<port>  <-i peak_mA> <-t duration> <-m PSE_cutoff> <-all>  pwrup_overld 
Runs pwrup_overld test.  
-i                   Specify non-default overload current pulse magnitude. 
peak_mA      Overload current pulse magnitude.  Range is 350 to 510 (mA).  Default is 400 (mA). 
-t                   Specify non-default overload current pulse duration. 
duration        Duration in msec of overload current pulse. Range is 0.5 to 6 msec.  Default is 3 

msec. 
-m                   Specify non-default overload current pulse duration. 
PSE_cutoff   Minimum allowed port voltage for Integ_Pwr meas.  Range is 30-44.  Default is 38V. 
-all                Return additional parameters for peak voltage drop and FET absorbed power. 
<port>   mps_ac_vf 
Runs mps_ac_vf test.    
<port>   mps_ac_voff 
Runs mps_ac_voff test.    
<port>   mps_ac_pwrdn 
Runs mps_ac_pwrdn test.  Optional input Arguments: 
<port>  <shutdown> mps_dc_valid 
Runs mps_dc_valid test.  Optional input Arguments: 
shutdown  Remove power upon completion of test. 
<port>  <imin> mps_dc_pwrdn 
Runs mps_dc_pwrdn test.  Optional input Arguments: 
imin   Return only Imin1 (maximum invalid load) value. 
<port>  <c class> pwrdn_overld 
Runs pwrdn_overld test.  Optional input Arguments: 
class    PoE PD classificiation during power-up. Range 0 to 4.  Default is class 0. 
<port>   pwrdn_time 
Runs pwrdn_time test.   
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Command Command Parameters 
<port>   pwrdn_v 
Runs pwrdn_v test.   

In Section 3.2.2 above, the capabilities of PSA software to sequence standard PSE Conformance Tests was described.   
Sequencing can also be performed at the Tcl or Wish command line using the sequence application program.  The 
sequence command is structured as follows: 

 
Command Command Parameters 

<-v> <loopCount> <-p slot_port_list> <-t testList>  <-hp | -type <1 | 2>> <-class pd_class> <-c | -s | -
f <-n file_name>>      <-break> 

sequence 

Performs standard conformance test sequencing over designated test list and selected ports with options 
for reporting to psa_report.xls spreadsheet or to a ascii file as designated by user. 
 
-v  Verbose mode – this is useful for tracking the test steps within each conformance test. 
loopCount  The number of test cycles to execute where one test cycle is all specified tests on all 

specified ports.   Range is 1 to 99.  Default is 1. 
-p  Sub-command indicating that a user specified list of slot-ports will be provided.  Default is ALL 

available test ports. 
slot_port_list  A space delimited TCL list of slot-port identifiers.  Example would be {1,1 1,2 2,1 2,2}.  

Must be in braces if more than one port is specified. 
-t  Sub-command indicating that a user specified list of tests will be provided.  Default is ALL available 

tests for the PSE Type (AC MPS or DC MPS). 
testList  A space delimited TCL list of test identifiers.  Example would be {det_v det_i det_time}.  Must be 

in braces if more than one port is specified. 
-hp  Run PSE Conformance Tests on a High Power (30W) PSE with PSA-1200 Port Combiners 

connected.  See Section 7 for further information on testing High Power PSE’s with PSA-1200. 
-type 1 Run PSE Conformance Tests for 802.3at Type-1, 15.4 W PSE’s  (Default Mode) 
-type 2 (Not Available for PSA-1200) 
-class Override default PD Class 0 for Type-1 PSE Conformance Testing.  Only valid for Type-1 mode. 
pd_class  Type-1 PD Class to use in any tests that accept a classification argument.  Range is 0,1,2,3. 
-c or –s  Sub-command to route test results to the psa_report.xls spreadsheet. 
-f  Sub-command to route test results to an ASCII file where the default file will be a date and time-

stamped file name placed in the \Results subdirectory. 
-n  Sub-command to specify a file name and path that is different than the default for and ASCII report 

file 
file_name  The absolute path and file name (excluding “.txt” extension) of ASCII formatted report.  Use 

forward slashes in path input. 
-break  Configure sequencer to terminate sequencing and produce a partial test report if and when any 

Conformance Test first generates an error condition.   Example would be a PSE port failing to power-
up. 

 
 
An example of the sequence command would be: 

 
    PSA-3,1> sequence 2 –p  {3,1 3,2 5,1 5,2} –t {det_v det_i det_range class_v  
             pwrup_time} -c 

 
This will sequence the 5 tests in the test list across the 4 ports in the port list a total of 2 cycles or iterations and send the 
results to the psa_report.xls spreadsheet. 

 
To cover all ports with all available tests, 
 
      PSA-3,1> sequence 1  -f  -n  c:/Temp/myfile 
 
will sequence all available tests to all populated ports and place the results in an ASCII file (myfile.txt) in the c:\Temp 
directory. 
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4.14. PowerShell PSE Multi-Port Test Commands 
Note: The following commands are only available when connected to PSA or PSA-PL chassis’ that are enabled for PSE 
Multi-Port Test Suite. 
 
The PSE Multi-Port Test Suite was introduced earlier under PSA Interactive and is explained in detail within the 
chapter PSE Multi-Port Test Suite.  Each PSE Multi-PortTest is readily executable from PowerShell using exactly the 
same test names that appear in the PSE (Multi-Port) Tests menu as well as in the PSE (Multi-Port) Sequencer menu. 
 
Every Multi-Port test command as well as the multiport test sequencer command all will process the following 
argument structure in order to specify the resource configuration (or “test field”) applicable to testing. 
 

Command Command Parameters 
<PSA_ipAddr1 <allports | slots slotRange | ports {portList}>>  
<PSA_ipAddr2 <allports | slots slotRange | ports {portList}>> …  
<PSA_ipAddr8 <allports | slots slotRange | ports {portList}>> 
<-c PD_Class> 
<-log> 
<-v> 

Any 
mp_ 
Command 
 
multiport 
Command 

PSA_ipAddrN  IP address of one PSA to be utilized in a multi-PSA test setup.  Up to 8 PSA  
                              addresses allowed, each to be followed by test port selection parameters. 
allports      Setup to include all available test ports associated with PSA.  This is the default   
                      value if no port parameters are entered for each PSA address. 
slots            Specify a range of blade slots to provide test ports for a particular PSA chassis 
slotRange   Range of slots to be used in format M-N where M<N, M and N are integers  
                      between 1 and 12.  Example:  1-6 
ports          Specify a range of test ports to be a test configuration for a particular PSA chassis.   
portList      List of test ports (slot,port format) to be used from a PSA.  
                    Example is:  1,1 1,2 2,1 2,2 
-c                Specify PD Class to emulate.   Default is Class 0. 
PD_Class   PD Class to emulate during testing.  Range is 0, 1, 2, or 3. 
-log             Generate Multi-Port data log file(s) during testing. 
-v                Output to PowerShell test status and interim result information as tests execute. 

 
An example of a simple Multi-Port sequencing command using all available test ports on one PSA and emulating Class 
2 PD’s would be: 
 

PSA-3,1> multiport 192.168.221.105 allports c 2 
 
An example of a simple Multi-Port sequencing command using all test ports from one PSA, 12 test ports from a second 
PSA, and emulating Class 0 PD’s would be: 

PSA-3,1> multiport 192.168.221.105 allports 192.168.221.106 slots 1-6 c 0 
 
Multi-Port test commands will include the following arguments in addition to the test resources argument described 
above.   See chapter 6 for a description of each Multi-Port test. 
 

Command Command Parameters 
<-s mid | low | high | legacy> mp_pwrup_ports 

mp_pwrup_time 
mp_pwrup_idp 

-s         Specify a detection signature load to emulate. 
mid     Specify mid-range PD detection signature of 23KΩ.  This is the default value. 
low      Specify low but valid PD detection signature of 19KΩ 
high    Specify high, high but valid PD detection signature of 26KΩ 

legacy Specify a legacy detection signature of 39KΩ + 58μF 
 
Note: mp_pwrup_time is only available with the PSA-1200 and PSA-2400 platforms. 
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Command Command Parameters 
(no additional arguments) mp_cap_ports 
 
< -pwrup <iMax> > mp_cap_pwr 
-pwrup   Optional control to use mp_cap_pwr test to bring PSE to maximum power  
                     state, then leave it in that state. 
iMax        Optional parameter to specify the load current to use when bringing PSE to  
                      maximum power output state. 
<-t Test_Time>  <disconnect> mp_dur_static 

mp_dur_cycle -t                  Specify non-default test time in units of minutes.   
Test_Time    Test time to utilize for PSE stress test.  Range is 1 to 6000 (minutes).   
                         Default is 10 minutes. 
disconnect   Control to disconnect from any test ports that are found to have shut down  
                           during the duration of the stress test.  Default action will be to attempt  
                            to re-power those test ports. 
<-it Transient_Current> <-dt Transient_Duration> mp_iso_1port 

-it                            Specify non-default transient load current to apply. 
Transient_Current  Transient load current.  Range is 50 to 450 mA.  Default is 400 mA. 
-dt                           Specify non-default transient load duration.   
Transient_Duration Transient load duration.  Range is 20 to 50 msec.  Default is 45 msec. 
 
Note: mp_iso_1port  is only available with the PSA-1200 and PSA-2400 platforms. 
<-it Transient_Current> <-dt Transient_Duration> mp_iso_nport 

-it                            Specify non-default transient load current to apply. 
Transient_Current  Transient load current.  Range is 50 to 450 mA.   
                                     Default is PSE Total Load Capacity / # PSE Ports. 
-dt                           Specify non-default transient load duration.   
Transient_Duration Transient load duration.  Range is 20 to 50 msec.   
                                      Default is 45 msec. 
 
Note: mp_iso_nport  is only available with the PSA-1200 and PSA-2400 platforms. 
<-imin Off_Current> mp_discx_ports 

mp_discx_idp -imin              Specify a non-default PSE shut-down current. 
Off_Current   PSE disconnect shutdown current (Imin1).  For AC MPS PSE’s, this value  
                          must be 0 mA.   For DC MPS PSE’s, Range is 0 to 5 mA, Default is 1         
                          mA.  Resolution is 0.5 mA. 
<-imin Off_Current> mp_discx_time 

mp_discx_cycle -imin              Specify a non-default PSE shut-down current. 
Off_Current   PSE disconnect shutdown current (Imin1).  For AC MPS PSE’s, this value  
                          should be 0 mA.   For all PSE’s, Range is 0 to 5 mA, Default is 0 mA.  
                          Resolution is 0.5 mA. 
 
Note: mp_discx_time and mp_discx_cycle are only available with the PSA-1200 and PSA-
2400 platforms. 
<-icut Ovld_Current> mp_overld_time 

mp_overld_cycle 
mp_overld_idp 

-icut                  Specify a non-default PSE overload current (Icut). 
Ovld_Current   PSE overload shutdown current (Icut).  Range is 70 mA to 450 mA.   
                             Default value is PD Class dependent.  Class 0 & 3: 399 mA  
                             Class 1: 100 mA Class 2: 175 mA.  Resolution: 0.5 mA. 
 
Note: mp_overld_time and mp_overld_cycle are only available with the PSA-1200 and PSA-

2400 platforms. 
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The Multi-Port Test sequencer command also takes the commonly used test resource specification argument utilized by 
the individual Multi-Port tests.   The following additional parameters also apply to the Multi-Port sequencing command.  
Note that many of these carry over from optional arguments to individual Multi-Port tests. 
 

Command Command Parameters 
  < -t {testList} | -e {testList} > 
  < -s | -f < -n file_name > > 
  < -det Sig_Load > 
  < -it Transient_Load > < -dt Transient_Time > 
  < -dur Test_Time > < disconnect > 
  < -imin Imin1 > 
  < -icut Icut > 

multiport 

Automatically sequences one or more Multi-Port tests and produces a test report.    
-t                         Specify one or more tests to run.  Default is ALL tests. 
-e                         Specify one or more tests to exclude.  Default is NO tests exclusions. 
testList                 List of tests to sequence or exclude.  At most, include one instance of each test. 
-s                          Develop standard spreadsheet report using mp_report.xls. 
-f                          Develop text report using time-date based file name. 
-n                         Override standard text report file name with user specified file_name. 
-det                      Specify a detection signature load to emulate in mp_pwrup_ tests. 
Sig_Load              Detection signature= mid | low | high.  See mp_pwrup_ports command. 
-it                         Specify non-default transient load current to apply in mp_iso_ tests. 
Transient_Load   Transient load current in mA.  See mp_iso_1port and mp_iso_nport commands. 
-dt                        Specify non-default transient transient duration to apply in mp_iso_ tests. 
Transient_Time   Transient load duration in msec.  See mp_iso_1port and mp_iso_nport commands. 
-dur                     Specify non-default test time in units of minutes to mp_dur_ tests.   
Test_Time            Test time to utilize for PSE stress test.  Range is 1 to 6000 (minutes).   
                                    Default is 10 minutes. 
disconnect          Control to disconnect from any test ports that are found to have shut down. See  
                                    mp_dur_static and mp_dur_cycle commands. 
-imin                   Specify a non-default PSE disconnect shut-down current to mp_discx_ tests. 
Imin1                   Disconnect shutdown current level Imin1.  See mp_discx_ commands. 
-icut                     Specify a non-default PSE overload current (Icut) to mp_overld_ tests. 
Icut                       PSE overload shutdown current (Icut).  See mp_overld_ commands. 
 
Note:  Arguments associated with the tests mp_iso_1port and mp_iso_nport are only valid with the 

PSA-1200 and PSA-2400 platforms. 
 
An example of the multiport command (PD class 2 emulation)  with output to spreadsheet report would be: 
 
multiport 192.168.221.105 allports 192.168.221.106 slots 1-6 –c 2 –s 
 
To run a subset of tests with high detection signature, PD class 3 emulation, and spreadsheet reporting:  
 
multiport 192.168.221.107 allports –t {mp_pwrup_ports mp_cap_pwr} –c 3 –det high 
–s 
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4.15. PowerShell Multi-Port Helper Commands 
Several specialized support commands are provided in PowerShell to pre-configure PowerShell for Multi-Port testing as 
well as to facilitate unique Multi-Port operations.   Certain commands are generally used only by Multi-Port test scripts 
and/or the Multi-Port sequencer script, however, they may have potential use in other applications such as high speed 
multi-chassis PSE testing.   These are described below. 
 

Command Command Parameters 
? | <class PD_Class Class_mA>  <inrush PD_Class Inrush_mA> <steady PD_Class Load_mA>  | 
default 

st_pd_setup 

Defines PD Emulation parameters to be utilized during Multi-Port testing.  This is equivalent to the PD 
setup menu described above in Section 3.3.2.  If parameters are being specified using the keywords 
class, inrush, or steady, use as many specifiers as needed in a single command. 
?                  Query current setup 
default         Set default values to all PD emulation parameters for all PD classes 
PD_Class    PD classification level to modify.  Range 0, 1, 2, or 3. 
class            Specify a PD classification current for a particular class 
Class_mA    Classification current (load).   Resolution = .5 mA.  Range= 0-5 mA (Class 0), 8-13mA  
                          (Class 1), 16-21mA (Class 2), 25-31mA (Class 3) 
inrush          Specify an inrush current load for a particular class. 
Inrush_mA   Inrush Current Load.  Range = 50 to 511 mA, Resolution 0.5 mA. 
steady          Specify a steady-state powered current load for a particular class.   
Load_mA      Steady state load current. Resolution= 0.5mA. Range= 10-350mA (Class 0 and 3), 10- 
                           90mA (Class 1), 10-160mA (Class 2) 
 
Note:  The inrush settings are only valid and applied within the PSA-1200 or PSA-2400 platforms and 

are not available with the PSA-PL platform. 
<PSA_ipAddr1 <allports | slots slotRange | ports {portList}> <PSA_ipAddr2 <allports | slots 

slotRange | ports {portList}> … <PSA_ipAddr8 <allports | slots slotRange | ports {portList}> 
st_config 

Pre-Configures multiple PSA chassis’ for testing such that the st_psa command can be utilized to 
effect rapid switching between PSA addresses to support high speed testing.  Note: this command 
does not provide a help menu and should only be used if selected PSA’s are assured of being 
available on the local network.  Only IP Addresses of PSA’s need to be entered to utilize the st_psa 
command. 
PSA_ipAddrN  IP address of one PSA to be utilized in a multi-PSA test setup.  Up to 8 allowed. 
allports            Setup to include all available test ports associated with PSA 
slots                 Specify a range of blade slots to provide test ports for a particular PSA chassis 
slotRange         Range of slots to be used in format M-N where M<N, M and N are between 1-12. 
ports                Specify a range of test ports to be a test configuration for a particular PSA chassis 
portList            List of test ports to be used from a PSA.  Format  would be  1,1 1,2 2,1 2,2 … 
psa_ID st_psa 
Switches PSA chassis connection in PowerShell.  Equivalent to psa command except execution is 
virtually instantaneous.  Requires st_config to have been already executed. 
psa_ID   Integer identification of PSA to connect.  Range is 1 to 8.  Associated PSA is order of PSA 

addresses utilized in the st_config command (see above). 
wait_time  st_wait 
Command to cause program pauses in increments of seconds.  Command will allow updates to the 
PowerShell window during the delay period and should be used in place of Tcl after command for long 
program delays. 
wait_time  Time to wait in seconds. 
 st_disconnect 
Disconnects and powers down all test ports configured via an st_config command. 
ON | OFF st_fault_mode 
Command places PowerShell into a special mode where faults will be deliberately inserted into each 
Multi-Port test.   Generally, this setting should be turned off. 
ON   Generate deliberate PSE faults to Multi-Port tests. 
OFF  Disable deliberate fault generation to Multi-Port Tests. 
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5. PSE Conformance Test Suite 
5.1. PSE Conformance Test Suite Overview 

 
The  PSE Conformance Test Suite for the PowerSync Analyzer is a suite of 802.3af and 802.3at specification 
conformance tests that are designed to evaluate specific characteristics of conforming 802.3 power sourcing equipment 
(PSE).  The test suite runs over the PowerShell System API for the PowerSync Analyzer.   The test suite may also be 
accessed from PSA Interactive graphical user interface software for the PowerSync Analyzer. 
 
Each test provided within the PSE Conformance Test Suite has been engineered to accommodate the generality 
included within the 802.3 Power over Ethernet specification.   As a specification, the 802.3af provides guidelines and 
ranges for various signaling amplitudes and timing.   However, it does not strictly describe all signals utilized in 
detecting, classifying, and connection-checking thus placing burden on test methods to adapt to vendor-specific 
implementations of the specification.  Some PSE variants covered by the version 3.4 PSE Conformance Test Library 
include various forms of pre-detection (pre-qualification), zero back-off / rapid back-off detection, and integrated 
(interlaced) 802.3 and legacy detection schemes. 
 
Furthermore, many PSE’s are consciously designed to provide coincidental support for both 802.3 and non-standardized 
“legacy” mode Power Over Ethernet.   The PSE Test Library has the ability to adapt to certain PSE’s that are operating 
in a “hybrid” 802.3+legacy mode.  While this mode is not strictly 802.3 compliant, the 802.3 components can still be 
conformance tested using the PSE Conformance Test Suite. 
 
The conformance tests that comprise the test library may be sequenced in arbitrary order on arbitrary groups of 
PSE ports using the sequencing facilities described above in Sections 3.2.2 and 4.13.   The API command psa_tests will 
return a list of PSE Conformance Tests in PowerShell. 
 
It is strongly recommended that any devices connected to PSA Test Port “OUT” ports be removed before performing 
PSE Conformance Tests.  Certain PSE Conformance Test parameters can be affected by interactions between PSE port 
signaling and EMI terminations found on many LAN ports that were not designed for PoE compatibility.  Generally, 
Sifos Technologies does not recommend performing PSE Conformance Tests simultaneously with LAN data traffic 
because PSE Conformance Testing requires many PoE power cycles that will most likely disrupt that LAN data traffic 
severely. 

5.2. Global PSE Description Parameters 
The PSE Conformance Test Suite has been designed to accept several “global” parameters that describe each PSE 
port.   Using this information, the test library automatically adapts and optimizes testing for accuracy and speed. 

 
Property Powershell 

Global 
Parameter 

Definition Value Range 

PSE Config psaPseClass Defines whether PSE is an EndSpan or MidSpan type of 
PSE.   This information is used primarily in Conformance 
Test Report limit analysis. 

EndSpan MidSpan 

PSE MPS 
Method 

psaPseMps Defines whether the PSE port utilizes the AC or DC method 
of “Maintain Power Signature” – the disconnection 
detection method.  This must be defined to enable the 
proper test suite and power-down methods. 

AC DC 

30W Grant 
Method 

psaPseHpGrant Defines how “Type-2” PSE’s capable of delivering at least 
30W of power will grant Class 4, Type-2 power to a PD.   
Value will be NONE for Type-1 PSE’s since these cannot 
provide 30W power levels. 

PHY LLDP 

 
Two PSE characteristics that are NOT globally defined to PSE Conformance Testing are: 
 

ALT A/B (pairs):  The PowerSync Analyzer must be pre-configured to the proper powered pairs by the user 
prior to executing the PSE Conformance Test Suite.   This allows the user flexibility in operating test libraries 
over ports that might support both modes. 
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MDI / MDI-X (Polarity):  The PowerSync Analyzer must be pre-configured to the proper polarity (positive 
MDI, or negative MDI-X) by the user prior to executing the PSE Conformance Test Suite.   This allows the 
user flexibility in operating test libraries over ports that might support both modes. 

 
These two settings can be associated with a PSE Type (or model) and automatically configured to all ports in a 
PowerSync Analyzer chassis through the creation and loading of local PSE Configuration Files described previously 
in Section 2.4.4.  The ALT and Polarity settings as well as the MPS Method can be automatically “discovered” using 
the Auto-Discover (or MPS Find) facility described previously in Sections 3.1.2, 3.2.1, 3.2.2, and 4.8. 

5.3. Conformance Test Documentation Conventions 
Each of the tables in the following section will specify the test name, control inputs, test (parameter) outputs, and test 
processing for each of the 802.3af PSE Conformance Tests that make up the PowerSync Analyzer PSE Conformance 
Test Suite for testing of normal power, 15.4 watt PSE’s.  See Section 7 for testing of High Power PSE’s. 
 
Output parameters in bold black are from the 802.3af standard.   Output parameters in bold purple reflect additional 
measurements addressing behaviors outside the 802.3af specification.    
 
The standard “psa_report.xls” spreadsheet report for the PSE Conformance Test Suite will process well specified 
802.3af parameters as Pass/Fail.   This report will apply a Pass/Info criteria to tests that assess behaviors that are 
vaguely specified in 802.3af or that are indeterminate in terms of specification compliance without internal knowledge 
of the PSE design.  The following tables will shade Pass/Info Acceptance Criteria in grey. 

5.4. PSE Conformance Tests – Detection Processes 
 

det_v Detection Pulse Waveform Parameters  
 

 Parameter Definition Acceptance Range 
Voc Open Circuit Detection Peak Voltage 2.8 to 30 V 
Vvalid(Max) Peak Detection Voltage during Detection 3.8 to 10 V 
Vvalid(Min) Minimum 802.3af Detection Voltage during Detection 2.8 to 9 V 
ΔVtest Detection Step Voltage Magnitude with valid resistance 

signature 
1 to 7.2 V 

Vslew Slew rate of Detection Voltage Step < .1 V/μsec 
Pulse_Steps Number of valid detection pulse transitions given a valid 

resistance signature 
1 to 9 
 

Non_802_StepV Magnitude of any detection voltage steps found at levels 
below 2.8 V 

0 to .1 V 

High_Sig_MaxV Maximum Detection Voltage given a marginally high 
detection signature of 37K ohm 

3.8 to 11 V 

Non_802_Discr? A 0 (zero) means the PSE is using 802.3 detection to 
resolve marginally invalid detection from valid detection.  
A 1 (one) means the PSE is using non-802.3 methods to 
discriminate valid detection signatures from non-valid 
ones. 

0 

Tested 
Parameters 

Detect Strategy Type 0= Standard 802.3, Type 1= Pre-Detection w/ open 
circuit, Type 2= Zero-Backoff, Type 3= > 30V Pulses 

0, 1, or 2  
(Type 3 will fail) 

Optional Input 
Controls 

Detection Resistance, Detection Capacitance, Aperture, Vvalid(Max) Only  
Description This test captures and analyzes PSE detection signaling voltages with both valid and slightly non-

valid detection signatures.   It uses PSE Conformance Test adaptive methods analyze detection 
signaling and to tightly resolve detection steps, transitions between steps, as well as presence of 
signals (and PSE measurements)  that may be outside the 802.3 specification.  It will accommodate 
a wide variety of proprietary pre-detection and hybrid 802.3+legacy detection schemes. 

Trace Analysis 2 Traces, Valid Signature and High Signature, are captured and viewable during this test.   
Approximate Test 
Time 

44 seconds per port  

Application Note Sifos Technologies PSE Detection Signaling Measurements.pdf 
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det_i Detection Current Compliance (Limit) 
 

 Parameter Definition Acceptance Range 
Isc (init) Current limit (compliance) during detection below 2.8V 0 to 5 mA Tested 

Parameters Isc (det) Current limit (compliance) during detection above 2.8V 0 to 5 mA 
Optional Input 
Controls  
Description Test performs a low voltage slew rate measurement on the leading edge of the first detection pulse 

following the attachment of fully discharged detection passives.   Detection passives consist of a 
relatively large capacitance and the maximum out-of-band resistance.   The test must assume that 
detection waveform will vary above 2.8 Volts and must work around non-802.3af measurement 
pulses that might be present on the PoE bus.  Care must be taken to assure zero charge on the 
detection capacitance prior to each slew rate measurement and to compensate out any load 
resistance. 

Trace Analysis 2 Traces, Resistive Signature and Capacitive Signature, are typically captured and viewable during 
this test. 

Approximate Test 
Time 

41 seconds per port 

Application Note Sifos Technologies PSE Detection Signaling Measurements.pdf 
 
 
 

det_range Detection Passive Acceptance Range 
 

 Parameter Definition Acceptance Range 
RgoodMax Maximum valid detection signature resistance 26 to 33 KΩ 
RgoodMin Minimum valid detection signature resistance 15 to 19 KΩ 

Tested 
Parameters 

CgoodMax Maximum valid detection signature capacitance 0 to 10 μF 
Optional Input 
Controls 

Max_wait_time 
Description The det_range test seeks to determine the threshold resistance levels leading to successful 

detection.   It uses a resistance hunting algorithm to rapidly converge on the threshold resistances 
while allowing (by default) up to 15 seconds per resistance value to resolve unsuccessful detections.   
The Max_wait_time parameter can be used to modify the time duration that is used to assess a failed 
detection.  Measurements are designed to ignore any pre-detection or legacy pulses and will work 
with both AC MPS and DC MPS type PSE ports.  Detection capacitance threshold is assessed at 
four values:  .15 μF, 5 μF, 7 μF, and 11 μF. 

Trace Analysis None 
Approximate Test 
Time 

100 seconds per port (with default wait time) 

Application Note  
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det_time Detection Timing 
 

 Parameter Definition Acceptance Range 
Tdbo Back-off time between successive detection pulses Mid-Span: 2000 to 

30000 msec 
End-Point: 0 to 
1500 msec 

Tdbo_Effective Effective back-off time between actual detection 
measurements accounting for detection pulses that are 
present but not processed by the PSE port 

Mid-Span: 2000 to 
30000 msec 
End-Point: 0 to 
1500 msec 

Backoff_Type Type 0= Standard 802.3 backoff 
Type 1= Non-802.3 pulses during backoff 
Type 2= >30V pulses during backoff 

0 to 1 

Tdet Duration of 802.3af mode detection pulse 0 to 500 msec 

Tested 
Parameters 

TdetTot Total duration of detection pulse including any 
signaling or non-802.3af pulses below the 802.3af 
minimum level. 

0 to 1000 msec 

Optional Input 
Controls 

Tdet (only), TdetTot (only), Tdbo (only), det_R (KΩ) 
Description The test first analyzes detection backoff and must accommodate backoff behaviors ranging from 0 

msec (or zero-backoff) out to over 20 seconds (e.g. long legacy detection backoffs).   The test uses 
PSE Conformance Test adaptive methods to determine measurement technique for backoff and also 
for resource configuration and synchronization required to measure Tdet parameters.   Tdet 
parameters are measured through complex trace analysis.  As with det_v and det_i, the test needs to 
work around any non-802.3 signaling discovered on the test port. 

Trace Analysis Depending on PSE technology, 1 or 2 traces will be analyzed, the first for detection backoff 
behaviors and the second for detection step timing analysis.   

Approximate Test 
Time 

28 seconds per port 

Application Note Sifos Technologies PSE Detection Signaling Measurements.pdf 
 
 
 

det_rsource PSE Output Resistance during Detection 
 

 Parameter Definition Acceptance Range 
Tested 
Parameters 

Zout Output resistance during detection phase. > 45 KΩ 

Optional Input 
Controls  
Description This test performs a number of voltage step magnitude measurements on the first detection pulse 

following application of detection passives with a varying detection passive load ranging from 9 KΩ to 
39 KΩ.   A calculation is then performed to determine the effective output resistance of the PSE port.   
The test must carefully adapt to various detection waveform shapes to be sure that the Vvalid peak is 
properly captured at each load resistance test condition.  Test has capability work around any non-
802.3 detection pulses on the interface as well as to work with PSE’s that do not perform 802.3 
detection until inside the valid signature range.   The acceptance criteria is judged Pass/Info because 
the 802.3af specification waives this limit if the PSE design incorporates a series diode on the PSE 
port output for reverse isolation. 

Trace Analysis Typically 2 or 3 traces produced showing detection pulses with varying detection signature loading.   
Approximate Test 
Time 

80 seconds per port 

Application Note Sifos Technologies PSE Output Impedance Measurements.pdf 
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5.5. PSE Conformance Tests – Classification Processes 
 

class_v Classification Voltages  
 

 Parameter Definition Acceptance Range 
Vclass Average Classification voltage during classification. 15.5 to 20.5 V Tested 

Parameters Vmark Average mark voltage between successive 
classification measurements (only applies to 802.3at 
compliant PSE’s) 

-1           802.3af 
7 – 10 V 802.3at 

Optional Input 
Controls 

Classification Current 
Description This test uses PSE Conformance Test adaptive methods to accurately synchronize to and capture a 

classification pulse.  The test automatically decides if PSE is using Single Event or 2-Event 
classification, and measures Classification Voltage level and Mark Voltage level if the PSE uses 2-
Event classification.   Since the PSA-1200 test port is not designed to support Mark Voltage loading, 
the mark voltage is not tested to a strict pass-fail criteria at this time. 

Trace Analysis One trace capture used for Vclass and Vmark analysis.   
Approximate Test 
Time 

18 seconds per port 

Application Note  
 
 

class_time Classification Timing  
 

 Parameter Definition Acceptance Range 
Tpdc Total Time to complete PD classification. 10 to 75 msec 
Event Count Count of discrete classification measurements 0 to 2 
Tcle1 First Classification Event duration -1 802.3af 

6–30 msec 802.3at 
Tcle2 Second Classification Event duration -1 802.3af 

6–30 msec 802.3at 
Tme1 First Mark Event duration -1 802.3af 

6–12 msec 802.3at 

Tested 
Parameters 

Tme2 Second Mark Event duration -1 802.3af 
6–12 msec 802.3at 

Optional Input 
Controls 

Classification Current 
Description This test uses PSE Conformance Test adaptive methods to accurately synchronize to and capture a 

classification pulse.  The test automatically decides if PSE is using no classification, Single Event, or 
2-Event classification, and measures timing through detailed analysis of a classification pulse 
sequence. 

Trace Analysis One trace capture used for analysis of all parameters.   
Approximate Test 
Time 

19 seconds per port 

Application Note  
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5.6. PSE Conformance Tests – PD Power-up Processes 
 
 

pwrup_time Power-Up Timing Parameters 
 

 Parameter Definition Acceptance Range 
Tpon Time from end of successful detection until power-up 0 to 400 msec Tested 

Parameters Trise Rise time of power-up edge 15 to 50000 μsec 
Optional Input 
Controls 

Classification Emulation | Power-Up Load Current 
Description This test measures rise time of the power-up edge with optional user specification of PD 

classification (0-3) OR powered up PD current load.  Default power-on current is 18mA to encourage 
maximum possible power-up slew rate.  If classification input is selected, a mid-band classification 
current will be set and followed by a mid-band power-up current for the respective classification.  If 
PD Current Load is input, the classification will be established according to the planned PD load 
current.  The test also measures the timing from the end of the final successful detection until power-
up.  Measurement only considers the final detection producing the power-up.  As with previous 
detection tests, no assumptions are made about the detection wave shape – the test must 
completely characterize this before completing the measurement. 

Trace Analysis One (or more) trace captures used for analysis of Tpon.   
Approximate Test 
Time 

28 seconds per port 

Application Note  
 
 

pwrup_inrush   Determine maximum inrush current during power-up 
 
 Parameter Definition Acceptance Range 

Max Iinrush  Maximum surge current sampled during power-up 60 to 450 mA 
Min Iinrush  Minimum surge current sampled during power-up 60 to 450 mA 
Inrush_Tlim PSE Time to power removal on Inrush Overload 50 to 75 msec 
Init_Iinrush Initial peak surge current during first 1 msec of 

power-up 
400 to 512 mA 

Inrush_Voltage Average DC voltage over the duration of the inrush 
load during power-up. 

10 to 57 Volts 

Tested 
Parameters 

Powered_Vport Vport 100 msec following a 41 msec current limiting 
Inrush Overload.  41 msec utilized because it 
represents a realistic worst-case PD inrush load. 

44 to 57 Volts 

Optional Input 
Controls 

Classification Emulation | Power-Up Load Current 
Description The test uses a series of edge triggered transients and traces to analyze both load current and 

voltage responses associated with a current-limiting overload induced during power-up.   The test 
automatically adapts by adjusting load transient sequences to any foldback behaviors observed 
during the first trace analysis.   Maximum and Minimum load currents are assessed from traces while 
the PSE is load-limiting.   Inrush shutdown timing and PSE response to a sub-Tlim (41 msec) inrush 
overload are also recovered from trace captures. 

Trace Analysis Three  traces are utilized as follows: 
¾ Analyze Ilinrush_Init, Iinrush(Min), and any foldback behaviors 
¾ Analyze Inrush(Max) and Tinrush (Tlim) 
¾ Analyze Vport and response to 41 msec current limiting overload 

Approximate Test 
Time 

30 seconds per port 

Application Note Sifos Technologies PSE Load Compliance Tests.pdf 
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pwrup_v         Power-Up Voltage 
 
 Parameter Definition Acceptance Range 

Vport PSE output voltage following power-up 44 to 57 V Tested 
Parameters Vpp(low) Peak to Peak ripple voltage (frequency band 16 Hz – 

5K Hz) 
0 to 500 mVpp 

Optional Input 
Controls 

Shutdown 
Description Test powers up the PSE and measures the average DC and peak-to-peak AC (low frequency) 

voltage after power-up at 2 power extremes.   DC Voltage Vport is averaged over the 2 power 
extremes and worst case AC Pk-Pk is selected from both power levels.  May be used to assess 60 
Hz ripple or impact of AC MPS signal on power rail.  Low load used is 0 mA for AC MPS PSE’s and 
12 mA for DC MPS.  High load is 275 mA.  User may request to have the test remove power upon 
completion of the test. 

Trace Analysis None 
Approximate Test 
Time 

12 seconds per port 

Application Note  
 
 

pwrup_noise   Power-Up High-Frequency Noise 
 
 Parameter Definition Acceptance Range 
Tested 
Parameters 

Vpp(high) Peak to Peak ac voltage (frequency band 5Hz – 
300K Hz) 

0 to 200 mVpp 

Optional Input 
Controls 

Shutdown 
Description Test powers up the PSE and measures the peak-to-peak AC (high frequency) voltage after power-up 

at 2 power extremes.   Worst case AC Pk-Pk is selected from both power levels.  Test may be used 
to assess impact of switcher power supply noise.  Low load used is 0 mA for AC MPS PSE’s and 12 
mA for DC MPS.  High load is 275 mA.  User may request to have the test remove power upon 
completion of the test. 

Trace Analysis None 
Approximate Test 
Time 

5 seconds per port 

Application Note  
 
 
 

pwrup_pwr     Power-Up Power Level and Current Level 
 
 Parameter Definition Acceptance Range 

Pport PSE output power following power-up 2.2 to 2.9 Watts Tested 
Parameters Iport PSE output current following power-up 49 to 51 mA 
Optional Input 
Controls 

Current_Load |  Power,  Shutdown 
Description Test powers up the PSE and measures average power and port current.   Default condition with no 

user input is 50 mA of port current following a Class 0 power-up.  User may specify EITHER the 
current load following power-up or the target port power.  This test can be primarily used as a means 
to assure a port power-up to a specified power level.  The acceptance criteria are Pass/Info since no 
802.3af conformance aspects are strictly tested. User may request to have the test remove power 
upon completion of the test. 

Trace Analysis None 
Approximate Test 
Time 

6 seconds per port 

Application Note  
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pwrup_pwrcap    Assess Power Capacity of PSE Port. 
 
 Parameter Definition Acceptance Range 

Pport_Capacity Maximum power capacity of the port. 15.4 to 22. 5 Watt 
Iport_Capacity Current level at maximum port power capacity. 270 to 399 mA 

Tested 
Parameters 

Port_Class Effective port classification level. 0 to 3 
Optional Input 
Controls 

Classification | Classification Current,  Shutdown 
Description This test evaluates the maximum continuous power output of the port   Default test condition is Class 

0 power-up with 2.5 mA classification current.  With the Class 0 default, port power capacity should 
be 15.4 watts or greater.  From PowerShell, user may specify EITHER the classification mode (PD 
Classification) OR the classification current level during classification preceding power-up.  The test 
may be used to assess both classification range and PSE port power management behavior in 
response to various classifications.   User may request to have the test remove power upon 
completion of the test. 

Approximate Test 
Time 

17 seconds per port 

Application Note Sifos Technologies PSE Load Compliance Tests.pdf 
 
 

pwrup_maxi   Verifies maximum (e.g. short circuit) current output of the PSE port when powered 
 

Max_Ilim Maximum short circuit current sampled over 75 
msec short circuit load 

400 to 450 mA 

Min_Ilim Minimum short circuit current sampled during 50 
msec short circuit load 

400 to 450 mA 

Init_Ilim Initial peak short circuit current during first 1 msec 
of short circuit load 

400 to 512 mA 

Tlim Time from onset of short circuit overload until PSE 
fully removes port power. 

50 to 75 msec 

Output_Voltage_V Average DC voltage over the duration of the inrush 
load during power-up. 

44 to 57 Volts 

Tested 
Parameters 

25msec_Short_Vport Port voltage following at 25 msec short circuit 
overload 

44 to 57 Volts 

Optional Input 
Controls 

Shutdown 
Description The test uses a series of event triggered transients and traces to analyze both load current and 

voltage responses associated with a current-limiting overload induced during power-up.   The test 
automatically adapts by adjusting load transient sequences to any foldback behaviors observed 
during the first trace analysis.   Maximum and Minimum load currents are assessed from traces while 
the PSE is load-limiting.   Inrush shutdown timing and PSE response to a (short) 25 msec inrush 
overload are also recovered from trace captures. 

Trace Analysis Three  traces are utilized as follows: 
¾ Analyze Ilinrush_Init, Iinrush(Min), and any foldback behaviors 
¾ Analyze Inrush(Max) and Tinrush (Tlim) 
¾ Analyze Vport and response to 25 msec current limiting overload 

Approximate Test 
Time 

23 seconds per port 

Application Note Sifos Technologies PSE Load Compliance Tests.pdf 
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pwrup_overld    Assess Power Transient Response of a PSE Port. 
 
 Parameter Definition Acceptance Range 

Vport_Min Minimum port voltage during maximum allowable 
overload 

44 to 57 Volts 

Negative_Slew Slew Rate of falling edge of voltage drop -1 to 3.5 V/μsec 
Positive_Slew Slew Rate of rising edge of voltage return -1 to 3.5 V/μsec 
Power_Duration Time over which port power output is sustained 

within specified Vport bounds (i.e. > 44 V) 
2750 to 3250 μsec 

Tested 
Parameters 

Integr_Power_Out Integrated Power Output over Time during the 
transient load pulse. 

52.5 to 68 mW-sec 

Optional Input 
Controls 

Load Pulse Magnitude, Load Pulse Duration, Minimum Acceptable Voltage, Add’l Parameters 
Description This test evaluates the response of a powered port to a large, short duration load pulse transient.  By 

default, a 3 msec, 400mA transient is applied to a port powered at 15 mA and the resulting voltage 
change and voltage slew rates (negative and positive going) are measured.   In cases of very small 
voltage response (< .8 V), Slew Rates will not be measurable and are reported at “-1”.   Also 
measured over the load transient duration is the duration that port voltage remains above a minimum 
threshold with default value of 38V.   That duration should ideally equal the duration of the load 
pulse.  Finally, over the duration that the voltage remains “valid” during the load pulse, power 
(voltage * current) is integrated to produce an energy output for the transient in units of mW-sec.   
The requirement here is that the port sustain the load current with Vport in the 44 to 57 volt band 
over the duration of the load transient (Transient Current * Transient Duration * {44 to 57 V}) 

Trace Analysis The test produces one trace of load pulse waveform and one trace of voltage response waveform, 
both of which are used in determining power duration and integrated power parameters. 

Approximate Test 
Time 

30 seconds per port 

Application Note Sifos Technologies PSE Load Compliance Tests.pdf 
 

5.7. PSE Conformance Tests – AC MPS Processes 
AC MPS tests will be available when the global characterization of the PSE port is of MPS Type AC.   Certain 
behaviors of these tests will be dictated by the AC MPS Threshold global parameter. 

 

mps_ac_pwrdn   Examines the power-down timing associated with AC MPS 
 

Tmpdo Peak instantaneous current output with effective 
short circuit load 

300 to 400 msec Tested 
Parameters 

Imin1_(AC MPS) Maximum DC load current required to enable AC 
MPS disconnect power-down.  

0 to 10 mA 

Optional Input 
Controls  
Description Test assesses the timing from removal of a valid AC MPS load (24K ohm) until power-down occurs 

and should only be performed on PSE’s that utilize the AC MPS method of power removal.  Test also 
determines the maximum DC load current that will enabled the AC disconnect to cause the power-
down.  Since this is not strictly specified, DC MPS limit range is used, though normally this should be 
0 mA. 

Trace Analysis None 
Approximate Test 
Time 

18 seconds per port 

Application Note Sifos Technologies PSE MPS Process Analysis.pdf 
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mps_ac_vf   Measures AC MPS signal peak-peak amplitude & frequency following AC MPS load removal 
 

V_open Peak to peak AC voltage observed immediately 
following disconnect of the AC MPS load resistance. 

1.9 to 5.7 V 

V_open% Peak to peak AC voltage observed immediately 
following disconnect of the AC MPS load resistance 
as % of Vport. 

3.25 to 10 

Fp Frequency of AC voltage observed immediately 
following disconnect of the AC MPS load resistance. 

0 to 500 Hz 

Slew_Rate Slew rate of the AC MPS signal waveform observed 
immediately following disconnect of the AC MPS load 
resistance. 

0 to .1 V/μsec 

Tested 
Parameters 

Isac Approximate current flowing during AC MPS 
detection of disconnected port signature. 

< 5 mA 

Optional Input 
Controls 

Shutdown 
Description This test measures the peak-peak amplitude V_open (absolute and % of Vport), signal periodicity 

(frequency), and edge slew rate of an AC MPS waveform immediately after the removal of the AC 
MPS load resistance and before any eventual power-down.   Test adapts to initial DC bias change in 
the AC MPS signal before computing V_open.  Measurements must be performed in a 300 msec or 
less time window synchronized to the removal of AC MPS load resistance.    Isac is calculated as the 
AC MPS current flow into a PSA test port with detection signature removed. 

Trace Analysis One trace utilized for V_open and Fp determination. 
Approximate Test 
Time 

19 seconds per port 

Application Note Sifos Technologies PSE MPS Process Analysis.pdf 
 

mps_ac_voff   Measures peak voltage amplitude immediately following removal of power by the PSE  
 

V_open1 Peak voltage measured following a power-down 
event initiated by removal the AC MPS load 
signature. 

0 to 30 V Tested 
Parameters 

Vport(Max) Peak port voltage measured following disconnect 
event up until power removal by the PSE.  This is 
same interval over which V_open is measured in 
mps_ac_vf. 

0 to 60 V 

Optional Input 
Controls 

Shutdown 
Description This test determines the peak port voltage V_open1 after Vport is removed from a powered port by 

analyzing a voltage trace capture during a disconnect shutdown.  It also captures the peak absolute 
port voltage measured following the PD disconnect event as Vport(Max). 

Trace Analysis One trace used for determination of Vport(Max) and V_open1 
Approximate Test 
Time 

14 seconds per port 

Application Note Sifos Technologies PSE MPS Process Analysis.pdf 
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5.8. PSE Conformance Tests – DC MPS Processes 
 

mps_dc_valid   Measures minimum valid DC load “signature” and mimimum duration of valid  
                                        load to be deemed “valid” by PSE.  
 

Tmps Minimum time for valid load level to be interpreted as 
VALID. 

1 to  65 msec Tested 
Parameters 

Min_Imin2 Minimum threshold for VALID current. 5.5 to 10 mA 
Optional Input 
Controls 

Shutdown 
Description This test sequences through various levels of marginally valid DC load current searching for the 

minimum current level required to maintain power.  It then sequences through a series of load pulse 
transients immediately following 0 mA DC load level searching for the minimum valid transient 
(Tmps) duration that will extend the Tmpdo shutdown interval, that is cause the PSE port to reset it’s 
Tmpdo timer.  The PSE port is required to reset Tmpdo timing if a valid load pulse is presented for 60 
msec or more.   The test limit allows up to 65 msec to allow for marginal misinterpretations of the 
802.3af specification in this area since the spec is presented poorly. 

Trace Analysis None 
Approximate Test 
Time 

36 seconds per port 

Application Note Sifos Technologies PSE MPS Process Analysis.pdf 
 
 

mps_dc_pwrdn   Measures maximum “invalid” load current level Imin1 and  
                                             timing until port power shut-down given a known invalid DC load “signature”. 

 
Tmpdo Low Current time interval to remove power 300 to 400 msec 
Max_Imin1 Current threshold that should force power-down 

(invalid current level) 
5 to 9.5 mA 

Tested 
Parameters 

V_open1 Peak voltage measured following a power-down 
event initiated by removal the DC MPS load 
signature. 

-1 to 30 V 

Optional Input 
Controls 

Imin1 (only)   
Description Test scans to determine the maximum current load Imin1 that will be deemed “INVALID” by PSE as 

well as the timing to remove power from the port following the onset of an invalid DC load signature.  
It also reports the peak port voltage measured following the Tmpdo time interval with the implied 
level being in the Voc range as is specified for AC MPS.   This parameter is reported as Pass/Info. 

Trace Analysis One trace to analyze V_open1, the peak voltage found following a PD disconnect and the 
subsequent start of port voltage removal. 

Approximate Test 
Time 

33 seconds per port 

Application Note Sifos Technologies PSE MPS Process Analysis.pdf 
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5.9. PSE Conformance Tests – Power-Down Characteristics 
 

pwrdn_overld   Determine overload acceptance time for specified overload value  
 

Icut Current level at which power is removed because of 
overload condition 

310 to 400 mA Tested 
Parameters 

Tovld Time to remove power following overload condition 50 to 75 msec 
Optional Input 
Controls 

Classification   
Description Test accepts a user input classification value for power-up.  Default is Class 0.   Various overload 

current transients are then applied to determine the PSE load current threshold where overload is 
determined (given selected classification).  The time to power-removal from overload condition is 
then measured using a load slightly higher than the Icut measured.   

Trace Analysis None 
Approximate Test 
Time 

18 seconds per port 

Application Note PSE Load Compliance Tests.pdf 
 
 

pwrdn_time   Recovers the time to power down assuming an approximate 320KΩ load resistance. 

 
Toff Turn-Off Time 0 to 500 msec 
Cout PSE Port Output Capacitance -1 to .52 μF 

Tested 
Parameters 

Rp PSE Port Shunt Load Resistance > 45 KΩ 
Optional Input 
Controls  
Description This test evaluates the time for the power-down transition to occur.  The test models a 320 KΩ load 

resistance to all PSE port types (AC MPS, DC MPS) during the power-down transition.  This is done 
mathematically by combining timing of shutdowns with high impedance and fixed current loads.  
Power down slew rate given the small DC load current is also utilized to assess PSE port 
capacitance Cout.  Cout is then used to assess Rp from the voltage decay characteristics of the PSE 
port during shutdown with high impedance.  Known characteristics of the PSA test port are factored 
into the various calculations for Toff, Cout, and Rp.  As with the Zout measurement in det_rsource, 
the Rp result here is only an indicator of a possible problem where reverse input impedance to the 
port falls in a band where it could be detected as a PD by another PSE port.  This might especially 
be true if both Zout and Rp are below the 45  KΩ limit both values are comparable.   Test adapts to 
PSE’s that actively remove charge during a disconnect shutdown by reporting Cout = -1 since Cout 
and Rp cannot be measured and Toff is very short because of the designed active discharge. 

Trace Analysis One load current trace is used to accurately assess the time-integrated value of the current pulse 
used for the dV/dt measurement used to determine Cout. 

Approximate Test 
Time 

21 seconds per port 

Application Note Sifos Technologies PSE Shutdown Characteristics.pdf 
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pwrdn_v        Measures average DC line voltage following power down event  
 

Voff Average DC voltage after power-down during IDLE 
state of PSE Port. 

0 to 2.8 V 

Ted Error delay timing between overload shutdown and 
the PSE port decision to re-apply power, as marked 
by end of classification or detection leading to a 
subsequent power-up. 

> 750 msec 

Tested 
Parameters 

Ved Peak port voltage during the Ted timing interval. 0 to 20.5 V 
Optional Input 
Controls  
Description This test measures DC voltages and port restart timing immediately following an overload induced 

power down.  The overload event is also used to assess error delay timing by determining when the 
next successful detection + classification (preceding a power-up) occurs after the overload shut-
down event.  Peak port voltage is also sampled over the 750 msec Ted interval to report the Ved 
parameter.  Given Maintenance Request 1117, no voltages greater than a classification level should 
occur during this error delay interval.   Maximum measurable Ted is 10 seconds – larger delays will 
report as 10 sec. 

Trace Analysis One or more voltage traces, depending upon Ted, are captured and utilized to assess Voff, Ted, and 
Ved. 

Approximate Test 
Time 

30 seconds per port 

Application Note Sifos Technologies PSE Shutdown Characteristics.pdf 
 

5.10. The PSE Conformance Standard Spreadsheet Report 
The PSE Conformance Test Suite is conveniently sequenced using the Sequence Tests menu in PSA Interactive or the 
sequence command in PowerShell.  Both methods allow flexible specification of tests and ports, as well as cycles of 
testing per port. 
 
The standard report, psa_report.xls is a “smart” Microsoft Excel spreadsheet that automatically processes results from 
the test sequencer into colorful, easily read reports that add port statistics and pass-fail criteria.   These reports will 
allow PSA users to quickly locate and characterize real or potential 802.3af conformance issues as well as to rapidly 
identify port-specific defects.  The “virgin” psa_report.xls file includes 4 spreadsheet pages: 
 
• Test Cycle #1 Test data and statistics 
• Test Limit Type and Test Limit Data 
• Information describing all test parameters with special comments regarding Pass/Info test parameters 
• Interop index page with summarized score deductions 

 
If multiple test cycles are specified, additional report pages will be created for each test loop prior to the Test Limit and 
Information pages. 
 
Test parameters that fall outside of 
Pass/Fail type limit criteria will be 
marked as FAIL in the summary 
column and will be flagged in a 
pink shading on each failing port.   
Test parameters that fall outside of 
Pass/Info type limit ranges will be 
annunciated as “Info” in the 
summary column and will flagged in 
the report by boldface, dark red-
brown text. 
 
The PSE Conformance Test Limits 
may be found on the Limits tab of 
the standard test report.   The Note! 
tab provides information concerning 
all of the PSE Conformance Test Figure 5.1 Sample Spreadsheet Report – Test Loop1 Tab 
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parameters and limit processing details.   Finally, the Interop tap uses all of the test results to create a Sifos Interop 
Index  or score based upon test limit excursions of various tests on various ports.  The score is based upon weighted 
values for the various PSE Conformance parameters. 
 
Occasionally, a test malfunction such as might be caused by a PSE port failing to power-up or powering down 
unexpectedly will result in an aborted test and a See Log! indicator in the parameter result field.   This means that an 
error log has formed in the current active results directory.  That log file can be opened simply by clicking on the Error 
Log hyperlink in the upper right hand corner of the PSE Conformance Test report. 
 
The file psa_report.xls is always installed as a read only file and any specific reports generated following a test 
sequence should ALWAYS be saved to another name. 
 
Special versions of psa_report.xls may be created and utilized for purposes of adjusting test limits or adding statistics 
that go beyond the standard template report.   These versions can be associated with a PSE Local Configuration File 
(see Section 2.4.4) such that when that PSE file is loaded to PSA Interactive or PowerShell, the custom-modified report 
template will be used in place of the standard psa_report.xls template for that particular PSE type. 
 
To create a modified template, the following steps should be taken: 
 

1. Copy  …\PSA1200\Results\psa_report.xls to a newly named template such as …\PSA1200\Results\ 
my_psa_report.xls (saved into that same directory path). 

2. Remove Read-Only permissions from …\PSA1200\Results\ my_psa_report.xls 
3. Edit …\PSA1200\Results\ my_psa_report.xls as required and save it. 
4. Restore Read-Only permissions to …\PSA1200\Results\ my_psa_report.xls 
5. Open (or create) PSE Local Config File (e.g. my_PSE.txt) in the  …\PSA1200\Config\ directory. 
6. Add the following line to …\PSA1200\Config\ my_PSE.txt : 
 
       PSE_Conf_Test_Report:  my_psa_report.xls 

 
Loading the PSE Config File my_PSE will now cause the PSE Conformance Test Sequencer to utilize this modified 
template file in place of the standard psa_report.xls.   Sections 3.1.1 and 4.5 provide further information on loading 
PSE local configuration files.    
 
NOTE!  Never make modifications to psa_report.xls. 

 

5.11. Enabling the PSE Conformance Test Suite  
 

The standard PSA1200, PSA100, and PSA2400 PowerSync Analyzers do not enable the PSE Conformance Test Suite.   
Attempts to execute any of the PSE Conformance Tests either directly or via the sequencer will yield “Invalid 
Command” responses to PowerShell.    PSE Conformance Test Menus for PSE Tests and Conformance Sequencer will 
be disabled in PSA Interactive when connected to a PSA chassis that does not have this support.  
 
PowerSync Analyzer customers may elect to upgrade their analyzer to support the PSE Conformance Test Suite.  This 
is done simply by procuring a unique key code from Sifos Technologies.  Contact Sifos Technologies for further 
information on performing this upgrade to your PowerSync Analyzer. 
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6. PSE Multi-Port Test Suite 
6.1. PSE Multi-Port Test Suite Overview 
The PSE Multi-Port Test Suite is designed to address system-wide behaviors of Power Sourcing Equipment (PSE).  
These behaviors are in part governed by the IEEE 802.3af specification but are also influenced by numerous system and 
firmware design characteristics of each PSE.   Unlike PSE Conformance Testing, which is generally done best one PSE 
port at a time, Multi-Port performance testing must typically be done on all or on a group of PSE ports simultaneously 
and synchronously.  To be complete, it requires a wide range of PD Emulation capabilities that can be modulated to 
assess behaviors under a wide range of application environments. 
 
The PSE Multi-Port Test Suite performs testing in the following fundamental areas: 
 

• PSE Total Power Capacity by both Port Addition and Power Growth 
• PSE Port Power-Up Decisions, Timing, and Power Reserve 
• PSE Port Power-Up Independence 
• PSE Port Disconnect Shutdown Decisions and Timing 
• PSE Port Disconnect Shutdown Independence 
• PSE Port Overload Shutdown Decisions, PD Classification Regulation, and Shutdown Timing 
• PSE Port Overload Shutdown Independence 
• PSE Full Capacity Stressing with Static and Varying Loads 
• PSE Disconnect and Overload Power Re-Cycle Timing 

 
Note:  Certain Multi-Port tests are not available for the PSA-PL platform.   Those Multi-Port tests that take advantage 
of the External, or Event Triggering and trigger distribution capabilities available with the PowerSync Analyzer are not 
available to the PSA-PL.   These tests require tight synchronization between stimulus and measurement actions spread 
across the full field of test ports within any given resource configuration. 
 
The Multi-Port Test Suite is designed to analyze PSE’s with up to 192 PoE-enabled ports.   As such, test configurations 
(or resource configurations) may include up to 8 PowerSync Analyzers, each with up to 24 test ports.   For any given 
Multi-Port test or sequence, users may select PSA’s and test ports within those PSA’s that make up the Multi-Port 
resource configuration. 
 
Note:  PSA Test and Load Blades must have Firmware Version 1.50 or newer to run the Multi-Port Test Suite.  When 
using more than one PSA-1200 or PSA-2400 within a Multi-Port test session, BNC cabling and associated BNC-T 
adapters should be utilized to bus together the PowerSync Analyzer TRIG OUT ports.  Multi-Port Tests will 
automatically notify the user if these connections are found to be missing. 
 

6.2. Global PSE Description Parameters 
The PSE Multi-Port Test Suite relies upon one global PSE parameter that is also utilized by PSE Conformance 
Testing.   This parameter is part of a PSE Local Configuration file and may be set within the Multi-Port Test menus of 
PSA Interactive. 

 
Property Global 

Parameter 
Definition Value Range 

PSE MPS 
Method 

psaPseMps Defines whether the PSE port utilizes the AC or DC 
method of “Maintain Power Signature” – the 
disconnection detection method.  This must be defined 
to enable the proper test suite and power-down 
methods. 
 
 

AC DC 

 
Two characteristics that are NOT globally defined are ALT A/B (pairs) and MDI / MDI-X (polarity).  The currently 
connected PowerSync Analyzer or Programmable Load must be pre-configured to the proper powered pairs and 
polarity by the user prior to executing the PSE Multi-Port Test Suite.  This is readily done by opening the appropriate 
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PSE Local Configuration File via the PSA Interactive File Load operation or within PowerShell, by using the psa_pse 
command.   It can also be resolved by using the Auto Set All Ports operation in the PSA Interactive Port 
Configuration menu or by using the psa_auto_port command in PowerShell, assuming the PSE is connected to PSA 
test ports. 

 

6.3. Global PD Description Parameters 
Many, if not all, Multi-Port PSE tests can be impacted by the type and characteristics of Powered Devices (PD) that 
connect to PSE ports to get powered.   In fact, PD emulation can be thought of as a critical dimension in the analysis of 
PSE system behaviors. 
 
PSA Interactive and PowerShell maintain an internal table of PD emulation characteristics that my readily be edited by 
users.   The parameters managed for each PD classification are: 
 

• PD Classification Load Current 
• PD Power-Up Inrush Current   (PSA-1200 and PSA-2400 platforms only) 
• PD Power-Up Steady-State Load Current 

 
When PSA Interactive or PowerShell is opened, this table is loaded with the following default values: 
 

PD Class Class Load Current Inrush Current 
(PSA-1200 Only) 

Powered-Up Current 

0 2.5  mA 166  mA 140  mA 
1 10.5  mA 70  mA 44  mA 
2 18.5  mA 134  mA 108  mA 
3 28.0  mA 228  mA 202  mA 

 
Users may use the PD Setup helper menu in PSA Interactive or the st_pd_setup command in PowerShell to modify the 
values in this table.   Any values modified will then pertain to all subsequent Multi-Port testing until PSA Interactive or 
PowerShell is closed.   Values are re-initialized to the above defaults when PowerShell and PSA Interactive are started. 
 

6.4. Multi-Port Test Suite Universal Inputs and Outputs 
Multi-Port tests share several inputs and outputs that are universal to all tests. 
 

Input Description 
Resource 
Configuration 

A description of the PSA’s and test ports that will be utilized in a Multi-Port test session. 

PD Classification The type of PD that will be emulated on all of the PSE ports during a Multi-Port test.  PD’s 
may be Class 0 (0 to 15.4 watts), Class 1 (0 to 4 watts), Class 2 (4 to 7 watts), or Class 3 (7 
to 15.4 watts).   For each PD Classification, the parameters for Class Load Current, Inrush 
Load Current, and Steady State Powered Load Current may be specified separately as 
described in Global PD Description Parameters above. 

Logging Option Every Multi-Port test is capable of generating a data log that retains much of the test data 
collected before compiling the final test output.  The logging option activates the generation 
of text-format log files named according to each Multi-Port test. 

Verbose Option A diagnostic, or “verbose” capability is provided with each Multi-Port test to display test 
status and intermediate results to PowerShell as the test or sequence executes.  The –v 
argument will universally enable these diagnostic messages. 

Output Description 
Ports Tested Count of all PSE ports tested (based upon resource configuration) 
PD Classification PD that was emulated: Class 0, 1, 2 , or 3 
PD Class Current PD Classification Load Current that was associated with emulated PD 
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6.5. PSE Multi-Port Tests – PSE Power-Up 
The PSE Multi-Port Test Suite provides three tests that examine various PSE behaviors related to powering up PD’s 
across multiple PSE ports.  The mp_pwrup_ports test analyzes PSE decisions and behaviors when powering PD’s one 
at a time across all PSE ports with full control over PD characteristics.   mp_pwrup_time assesses port power-up 
timing when all PD’s are connected simultaneously, as might appear to happen with a PSE power outage or a bulk 
connector engagement.   mp_pwrup_idp analyzes autonomy or independence of every PSE port in powering PD’s. 
 

mp_pwrup_ports  

Input Description 
Detection Signature PD Detection Signature.  Options: mid, low, high.  Default: mid 

mid is 23KΩ, low is 19KΩ, high is 26KΩ. 
Output Description 
Active Port Count Count of PSE ports that powered up and remained powered. 
Inactive Port Count Count of PSE ports that never powered up. 
Intermittent Port Count Count of PSE ports that powered up and down at least one cycle 
Inactive Port List List of PSE Ports that never powered up. 
Intermittent Port List List of PSE Ports that were found to cycle on and off at least once. 

 

Test Application • Assess PSE decisions concerning powering of ports given PD’s of 
user-specified classification and power-up load current.    

• Assess port power-up priority management as well as to identify 
indeterminate or unstable power-ups as PSE attempts to manage loads 
near its output capacity.    

• Assess PSE per-port power reserves and allowances by PD class. 
• Assess above behaviors as a function of PD detection load seen at 

PSE. 
 
 

mp_pwrup_time Note: This test is not available with the PSA-PL. 

Input Description 
Detection Signature PD Detection Signature.  Options: mid, low, high.  Default: mid 

mid is 23KΩ, low is 19KΩ, high is 26KΩ. 
Output Description 
Total Time to Power Time from initial PD connections until final PSE port powers up. 
Average Time to Power Average time to power-up PSE port across all ports that successfully power 

up. 
First Powered Port Time from initial PD connections until first PSE port powers up. 
Inactive Ports List of PSE ports that never power up. 

 

Test Application • Given approximately simultaneous connection of multiple PD’s of 
defined classification, measure total (or maximum), average per port, 
and minimum time for PSE ports to power up.  For each port, power-up 
time is measured from PD connect to Power-Up edge. 

• Assess time penalties for “central” power-management decision making 
as PSE ports detect PD’s. 

 
 

mp_pwrup_idp  

Input Description 
Detection Signature PD Detection Signature.  Options: mid, low, high.  Default: mid 

mid is 23KΩ, low is 19KΩ, high is 26KΩ. 
Output Description 
Coupled Port Count Count of all combinations where powering one port results in at least one 

other port applying power. 
Coupled Port List List of all PSE port couplings identifying powered port + coupled port 
Inactive Port List List of PSE ports that never power up. 

 

Test Application • Assess and report interdependencies or unintended port couplings as 
each PSE port is powered up to the specified PD class. 

• Validate that one PD connection produces only one powered port. 
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6.6. PSE Multi-Port Tests – PSE Capacity Tests 
The PSE Multi-Port Test Suite provides two tests that examine total PSE power output capacity and under what 
conditions that maximum capacity is reached.  The mp_cap_ports test successively powers up one PSE port at a time 
bringing the PD load near, but not at, the maximum individual PSE port power capacity limit.   This is referred to as 
capacity analysis by port addition.   The mp_cap_pwr test powers all tested PSE ports to a low power level, the 
synchronously steps up the load on all tested ports searching for the point where total output power across all remaining 
powered ports reaches a maximum level.   This is represents capacity analysis by power (or load) growth. 
 
 

mp_cap_ports  

Input Description 
  
Output Description 
Active Port Count Count of powered ports at peak output power. 
Total PSE Output Power Total power (watts) generated at peak output power. 
Average PSE Port Voltage Average port voltage at peak output power. 
Under-Powered Port List List of PSE ports that are active but not at or near maximum port power. 
Inactive Port List List of PSE ports that never power up. 

 

Test Application • Analyze number of full-power ports allowed by PSE. 
• Assess PSE “policing” of PD loads and PD Classification level. 
• Assess power management by PD classification. 
• Coupled with mp_cap_pwr, assess if high individual port load 

tolerance is restricting total output power available to all PSE ports.  
PSE’s that allow 17 watts or more on one individual PSE port may 
struggle to power a high percentage of ports in this test.   Total output 
power will be significantly less than measured with mp_cap_pwr. 

 
 

 
mp_cap_pwr  

Input Description 
Power-Up PSE Control Test can be used as a utility to bring a PSE to its maximum output power 

level and then leave it in that state. 
Power-Up Level  Test can be used as a utility to bring a PSE to a user-specified total output 

power and then leave it in that state. 
Output Description 
Active Port Count Count of ports that originally power up at low power. 
Total PSE Output Power Total power (watts) generated at peak output power, regardless of how 

many ports are powered. 
Average PSE Port Voltage Average port voltage at peak output power. 
Max Power Port Count Count of ports that are active at the peak power output. 
First Shut-Down Port  PSE port that is first to shut down as power is stepped up on all ports. 
Inactive Port List List of PSE ports that never power up. 

 

Test Application • Assess PSE “policing” of PD loads and PD Classification level. 
• Determine power management by PD classification. 
• Assess power reserve to satisfy variable or unpredictable PD loads. 
• Determine if an Icut (overload cutoff current) spread across all PSE 

ports is such that peak power occurs with fewer ports than initially 
powered up. 

• Verify average maximum power per port given PD classifications and 
any initial power-up restriction.  
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6.7. PSE Multi-Port Tests – PSE Stress Tests 
The PSE Multi-Port Test Suite provides two tests that support burn-in or load stress testing of PSE’s.  The first test, 
mp_dur_static, creates a steady state load across all powered ports that represents approximately 90% of total PSE 
output power capacity.   mp_dur_cycle utilizes a random varying (by port) load across all PSE ports between 15% and 
90% over the duration of the stress test.   Port shut-downs at any arbitrary time will be captured and counted in the Port 
Shut-Down counts.   With the PSA-1200 and PSA-2400 platforms, shutdowns ranging from milliseconds to hours can 
be reliably captured and recorded.   With the PSA-PL platform, minimum shutdown time will need to be on the order 
of several seconds to assure successful detection and counting. 
 
Both tests are also useful for coincident use with packet transmission testing in development and QA applications. 
 

mp_dur_static  

Input Description 
Test Duration Duration of testing from 1 to 6000 minutes. 
Disconnect Control Control to force PD disconnect if a port shuts down. 
Output Description 
Active Port Count Count of initially powered ports. 
Total PSE Output Power PSE total continuous output power during test. 
PSE Port Shut-Down Count Count of PSE port shutdowns. 
Shut-Down Port List List of PSE ports that shutdown one or more times. 
Inactive Port List List of PSE ports that never powered at start of test. 

 

Test Application • Assess reliability of all PSE ports under near maximum stress 
conditions of continuous load for user specified durations. 

• Support assessment of continuous near-maximum PoE loads on other 
PSE characteristics including packet transmission. 

• Validate PSE management reporting of port load parameters. 
 

 
mp_dur_cycle  

Input Description 
Test Duration Duration of testing from 1 to 6000 minutes. 
Disconnect Control Control to force PD disconnect if a port shuts down. 
Output Description 
Active Port Count Count of initially powered ports. 
Total PSE Output Power PSE peak output power during testing with random varying loads on all 

ports. 
PSE Port Shut-Down Count Count of PSE port shutdowns. 
Shut-Down Port List List of PSE ports that shutdown one or more times. 
Inactive Port List List of PSE ports that never powered at start of test. 

 

Test Application • Assess reliability of all PSE ports under near maximum stress 
conditions of varying load for user specified durations. 

• Support assessment of widely varying to near-maximum PoE loads on 
other PSE characteristics including packet transmission. 

• Validate PSE management reporting of port load parameters. 
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6.8. PSE Multi-Port Tests – PSE Port Isolation Tests 
The PSE Multi-Port Test Suite provides two tests that analyze impacts of PSE port overloads across other PSE ports.  
The first test, mp_iso_1port, applies a severe PD overload to a single powered port and assesses impact to port voltage 
across every other PSE port.   The second test, mp_iso_nport, applies a small load transient within PSE total power 
capacity to all but one powered PSE port and assess the port voltage impact to the one unperturbed PSE port.  Both tests 
are useful for assessing potential for variable loads on various PSE ports to cause disturbances on other PSE ports 
supplying power to PD’s.  Such disturbances will range from small voltage perturbations to full port shutdowns. 
 
 

mp_iso_1port Note: This test is not available with the PSA-PL. 

Input Description 
Transient Load Magnitude Magnitude of the transient load on the stimulus port.  Range from 50 to 450 

mA. 
Transient Load Duration Duration of the transient load on the stimulus port.  Range from 20 to 50 

msec.  
Output Description 
Average Peak Port Voltage  Average voltage excursion measured across all PSE ports. 
Maximum Peak Port Voltage  Maximum voltage excursion measured from all combinations. 
Greatest Port Coupling PSE ports involved in the Maximum Voltage Excursion measurement. 
Inactive Ports List of PSE ports that never powered at start of test. 

 

Test Application • Assess isolation between PSE port voltage supplies given one severe 
overload. 

• Discover where isolation from transient loads is the weakest. 
• Assess port power reserve to protect against excessive power 

coupling. 
 
 

mp_iso_nport Note: This test is not available with the PSA-PL. 

Input Description 
Transient Load Magnitude Magnitude of the transient load on the stimulus port.  Range from 50 to 450 

mA. 
Transient Load Duration Duration of the transient load on the stimulus port.  Range from 20 to 50 

msec.  
Output Description 
Average Peak Port Voltage  Average voltage excursion measured across all PSE ports. 
Maximum Peak Port Voltage  Maximum voltage excursion measured on a PSE port. 
Greatest Port Coupling PSE port with greatest voltage excursion (or vulnerability). 
Inactive Ports List of PSE ports that never powered at start of test. 

 

Test Application • Assess isolation between PSE port voltage supplies given many small 
load perturbations with PSE total power capacity. 

• Discover where isolation from transient loads is the weakest. 
• Assess PSE port power reserve to protect against excessive power 

coupling. 
 

 

6.9. PSE Multi-Port Tests – PSE Port Disconnect Shut-Down Tests 
The PSE Multi-Port Test Suite provides four tests that characterize PSE behaviors associated with PD disconnects and 
their associated power removal operations.  mp_discx_ports is the disconnect shut-down analogue to 
mp_pwrup_ports and mp_discx_time is the disconnect shut-down analogue to mp_pwrup_time described above.  
mp_discx_ports analyzes disconnect shut down integrity across the PSE as a system and mp_discx_time measures 
timing characteristics associated with bulk simultaneous PD disconnects.   mp_discx_idp is analogous to 
mp_pwrup_idp in assessing PSE port independence with PD disconnect shut-downs.   Finally, mp_discx_cycle 
measures power-cycle timing associated with bulk PD disconnect shut-downs followed by bulk PD re-connects. 
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mp_discx_ports  

Input Description 
Disconnect Shutdown Current Disconnect shut-down load current threshold to use – equivalent to Imin1 in 

the IEEE 802.3af specification.  Imin1 must be 0mA for AC MPS PSE’s and 
may vary from 0 to 5 mA for DC MPS PSE’s. 

Output Description 
Powered Port Count Count of PSE ports that never power down following PD disconnect. 
Intermittent Port Count Count of PSE ports that power down intermittently following PD disconnect. 
Powered Port List List of PSE ports that never power down following PD disconnect. 
Intermittent Port List List of PSE ports that power down intermittently following PD disconnect. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Assess integrity of all PSE ports at shutting down with PD disconnects. 
• Evaluate integrity of system port management functions that may 

intervene in PSE port shutdown behaviors. 

 
 

mp_discx_time Note: This test is not available with the PSA-PL. 

Input Description 
Disconnect Shutdown Current Disconnect shut-down load current threshold to use – equivalent to Imin1 in 

the IEEE 802.3af specification.  Imin1 must be 0mA for AC MPS PSE’s and 
may vary from 0 to 5 mA for DC MPS PSE’s. 

Output Description 
Total Power Down Time Time required for all PSE ports to remove power given simultaneous PD 

disconnects. 
Average Power Down Time Average time per port for power removal. 
Shortest Power Down Time Shortest time measured for power removal. 
Powered Port List List of any PSE ports that never powered down. 
Last Port Down PSE port that was the slowest to power down. 
First Port Down PSE port that was the fastest to power down. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Evaluate bulk PSE disconnect shutdown timing. 
• Evaluate timeliness of system port management functions that may 

intervene in PSE port shutdown behaviors. 
• Evaluate compliance to IEEE 802.3af Tmpdo parameter. 

 
 

mp_discx_cycle Note: This test is not available with the PSA-PL. 

Input Description 
Disconnect Shutdown Current Disconnect shut-down load current threshold to use – equivalent to Imin1 in 

the IEEE 802.3af specification.  Imin1 must be 0mA for AC MPS PSE’s and 
may vary from 0 to 5 mA for DC MPS PSE’s. 

Output Description 
Total Power Recycle Time Time required for all PSE ports to recycle power given simultaneous PD 

disconnects. 
Average Power Recycle Time Average time per port for power recycle on PD disconnect. 
Shortest Power Recycle Time Shortest time measured for power recycle on PD disconnect. 
Last Port Powered PSE port that was the slowest to recycle on PD disconnect – reconnect. 
Down Ports List of PSE ports that never recycle power after shut-down. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Assess PSE system (firmware) response to powering up PD’s following 
a bulk PD disconnect. 

• Flush out any built-in delays or port inhibitions associated with 
disconnect shutdowns. 

• Verify expected port enabling as well as any PSE system logging 
function integrity. 
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mp_discx_idp  

Input Description 
Disconnect Shutdown Current Disconnect shut-down load current threshold to use – equivalent to Imin1 in 

the IEEE 802.3af specification.  Imin1 must be 0mA for AC MPS PSE’s and 
may vary from 0 to 5 mA for DC MPS PSE’s. 

Output Description 
Coupled Port Count Count of port combinations where power removal on one port causes power 

removal on other ports. 
Coupled Port List List of all disconnect shutdown coupled PSE ports. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Assess independence and autonomy of all PSE ports in removing 
power given PD disconnect. 

• Verify system (firmware) handling of port shut-downs and any system 
logging functions associated with recording power events. 

 
 

6.10. PSE Multi-Port Tests – PSE Port Overload Shut-Down Tests 
The PSE Multi-Port Test Suite provides three tests that characterize PSE behaviors associated with PSE port overloads 
and their associated power removal operations.  mp_overld_time is the overload shut-down analogue to 
mp_discx_time , mp_overld_cycle is the overload shut-down analogue to mp_discx_cycle, and mp_overld_idp is the 
overload shut-down analogue to mp_discx_idp described above.  mp_overld_time and mp_overld_cycle both involve 
bulk PSE port overloads with full user control of overload magnitudes and PD emulation characteristics. 
 
 

mp_overld_time Note: This test is not available with the PSA-PL. 

Input Description 
Overload Shutdown Current Overload shut-down load current threshold to use – equivalent to Icut in the 

IEEE 802.3af specification.  Overload Shutdown Current will default to PD 
Classification Specific values unless specified by user. 

Output Description 
Total Power Down Time Time required for all PSE ports to remove power given simultaneous PD 

disconnects. 
Average Power Down Time Average time per port for power removal following port overload. 
Shortest Power Down Time Shortest time measured for power removal following port overload. 
Powered Port List List of any PSE ports that never powered down. 
Last Port Down PSE port that was the slowest to power down. 
First Port Down PSE port that was the fastest to power down. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Evaluate bulk PSE overload shutdown timing and PD classification 
based power management behaviors. 

• Evaluate timeliness of system port management functions that may 
intervene in PSE port shutdown behaviors. 

• Evaluate compliance to IEEE 802.3af Tovld and Tlim parameters. 
• Assess PSE port power reserves (power management function) to 

tolerate 50 msec overloads on multiple PSE ports. 
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mp_overld_cycle Note: This test is not available with the PSA-PL. 

Input Description 
Overload Shutdown Current Overload shut-down load current threshold to use – equivalent to Icut in the 

IEEE 802.3af specification.  Overload Shutdown Current will default to PD 
Classification Specific values unless specified by user. 

Output Description 
Total Power Recycle Time Time required for all PSE ports to recycle power given simultaneous PSE 

port overloads. 
Average Power Recycle Time Average time per port for power recycle following port overloads. 
Shortest Power Recycle Time Shortest time measured for power recycle following port overloads. 
Last Port Powered PSE port that was the slowest to recycle on PSE port overload. 
Down Ports List of PSE ports that never recycle power after overload shut-down. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Assess PSE system management (firmware) response to powering up 
PD’s following a bulk PD overloads 

• Flush out any built-in delays or port inhibitions associated with overload 
shutdowns. 

• Verify expected port enabling as well as any PSE system logging 
function integrity. 

 
 
 

mp_overld_idp  

Input Description 
Overload Shutdown Current Overload shut-down load current threshold to use – equivalent to Icut in the 

IEEE 802.3af specification.  Overload Shutdown Current will default to PD 
Classification Specific values unless specified by user. 

Output Description 
Coupled Port Count Count of port combinations where port overload on one port causes power 

removal on other ports. 
Coupled Port List List of all overload shut-down coupled PSE ports. 
Inactive Port List List of PSE ports that never power up at start of test. 

 

Test Application • Assess independence and autonomy of all PSE ports in handling PSE 
port overload conditions. 

• Flush out cases where low power reserve forces overload 
interdependence across PSE ports. 

• Verify system (firmware) handling of port shut-downs and any system 
logging functions associated with recording shut-down events. 

 
 

6.11. The PSE Multi-Port Standard Spreadsheet Report 
The PSE Multi-Port Test Suite is conveniently sequenced using the Multi-Port Sequencer menu in PSA Interactive or 
the multiport command in PowerShell.  Both methods allow flexible specification of tests and ports, as well as cycles 
of testing per port. 
 
The standard report, mp_report.xls is a “smart” Microsoft Excel spreadsheet that automatically processes results from 
the test sequencer into colorful, easily read reports that add pass/fail indications.   The pass/fail criteria utilized in the 
Multi-Port spreadsheet adapts to elements such as PD classification and is intended only to distinguish PSE system 
behaviors from an “ideal” PSE.   These reports will allow PSA users to quickly locate and characterize real or potential 
PSE system issues as well as to rapidly identify port-specific defects.   

 
The file mp_report.xls is always installed as a read only file found in each instance of a local …/Results/ subdirectory 
and any specific reports generated following a test sequence should ALWAYS be saved to another name. 
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Failing parameters are designated with pink highlighting.   The test limit criteria are constructed for an “ideal” PSE and 
may be readily modified with entries to the right of the actual test report (see figure 6.1).   Some limits such as 
Disconnect and Overload Power-Down Time are obtained directly from 802.3 PoE specifications.  Other limits are 
computed based upon the number of ports tested, an example being Total PSE Power.   Still other limits such as 
Average Time to Power are arbitrarily specified based upon practical goals. 
 
In certain cases, a Multi-Port test may fail to complete and generate an error.   A common example of this would be 
when an overload such as a PD class 2 overload fails to cause any ports to remove power during the mp_overld_cycle 
test.   When such an error is produced, a error log will be produced in the then current results directory and a hyperlink 
to that error log file will appear in the test report with the erred test. 
 
Special versions of mp_report.xls may be created and utilized for purposes of adjusting test limits or conditional 
annotations that go beyond the standard template report.   These versions can be associated with a PSE Local 
Configuration File (see Section 2.4.4).  When that PSE file is loaded to PSA Interactive or PowerShell, the custom-
modified report template will be used in place of the standard mp_report.xls template for that particular PSE type. 
 
To create a modified template, the following steps should be taken: 
 
1. Copy  …\PSA1200\Results\mp_report.xls to a newly named template such as …\PSA1200\Results\ 

my_mp_report.xls (saved into that same directory path). 
2. Remove Read-Only permissions from …\PSA1200\Results\ my_mp_report.xls 
3. Edit …\PSA1200\Results\ my_mp_report.xls as required and save it. 
4. Restore Read-Only permissions to …\PSA1200\Results\ my_psa_report.xls 

Figure 6.1 Sample Multi-Port Spreadsheet Report including Test Limits Entries  
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5. Open (or create) PSE Local Config File (e.g. my_PSE.txt) in the  …\PSA1200\Config\ directory. 
6. Add the following line to …\PSA1200\Config\ my_PSE.txt : 

 
       PSE_MP_Test_Report:  my_mp_report.xls 

 
Loading the PSE Config File my_PSE will now cause the PSE Conformance Test Sequencer to utilize this modified 
template file in place of the standard mp_report.xls.   Sections 3.1 (PSE Characteristics and Configuration) and 
Section 4.5 provide further information on loading PSE local configuration files.    
 
NOTE!  Never make modifications to mp_report.xls. 
 

6.12. Enabling the PSE Multi-Port Test Suite in the PowerSync Analyzer 
The standard PSA1200, PSA100, PSA2400, and PSA-PL PowerSync Analyzers and Programmable Loads do not 
enable the PSE Multi-Port Test Suite.   Attempts to execute any of the PSE Multi-Port Tests either directly or via the 
sequencer will yield “Invalid Command” responses to PowerShell.    All PSE Multi-Port Test Menus will be disabled in 
PSA Interactive when connected to a PSA chassis that does not have Multi-Port Test Suite support.  
 
PowerSync Analyzer and PowerSync PL customers may elect to upgrade their analyzer to support the PSE Multi-Port 
Test Suite.  This is done simply by procuring a unique key code from Sifos Technologies.  Contact Sifos Technologies 
for further information on performing this upgrade to your PowerSync Analyzer. 
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7. High Power PSE Testing with the PSA-1200 
 

The PowerSync Analyzer or Programmable Load may be utilized to test next generation “High Powered” PSE’s and 
associated product prototypes.  A High Powered PSE refers to a PSE that furnishes up to at least 30 watts of power 
delivered on 2 pairs to a PD connection.   Sifos Technologies has incorporated into PSA Software Release 3.4 
capabilities to combine two physical test ports from a PSA-1200 test blade to serve as a single high power test port for 
the following purposes: 
 

• PSE Conformance Testing Including 6 New High Power Overload Tests  (PSA-1200 only) 
• Active Loading to 1000 mA total load 
• PD Emulation including Class 4 
• DC Voltage, Current, and Power Measurements 
• Packet Data Transmission Testing under Load 
• Standardized Waveforms for High Power PSE Ports 

 
With the anticipated release of IEEE 802.3at expected in 2009, first generation High Power devices and Power 
Sourcing Equipment (PSE) are currently in active development throughout the networking industry.   High power 
PSE’s with capability to deliver well in excess of the 15.4 watt requirement of IEEE 802.3af PSE’s are becoming 
available ahead of the IEEE 802.3at standard. 
 
IEEE 802.3at will specify a High Power 2-pair solution for the delivery of at least 30 Watts of power at the PSE 
interface.  PSE’s will be required to deliver at least 34 Watts of transient DC power to fulfill this requirement.   PSE’s 
may range upwards of 38 Watts in continuous output capacity on a single PSE port delivered on either ALT A or ALT 
B (for a mid-span PSE) transmission pairs.   DC currents will approach and exceed 600mA and overload thresholds will 
exceed 700 mA in many cases. 
 

7.1. Hardware and Software Requirements 
 

The only additional hardware required to enable High Power PSE testing on a PSA-1200 is a simple RJ-45 splitter 
available from Sifos as an integrated Port Combiner assembly.    Figure 7.1 depicts a 12-port high power configuration 
involving test slots 1-12.  Figure 7.2 provides a schematic representation of the individual test port setup. 
 
PowerSync Analyzer software version 3.4 
offers full support of this test configuration.    
PSA Interactive adds a new PSA-1200 High 
Power control to enable High Power PSE 
testing, active load control up to 1000 mA, 
PD Class 4 start-up emulation, and dual-port 
voltage, current, and power measurements.  
PowerShell adds several new commands to 
perform similar functions from the command 
line or from automated test scripts. 

 
 
 

High Power  
PSE Port 

PSA Port 
Combiner 

PSA Test Blade 

Test 
Port 2 PS2 IN

OUT 2

Test 
Port 1 PS1 IN

OUT 1

Packet 
Transmission 
Tester 

 Figure 7.2.  PSA Port Combiner Connections 

 Figure 7.1.  PSA Port Combiner Setup 
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7.2. PSE Conformance Testing – High Power PSE’s 
 

PSA Software Version 3.4 includes six alternative PSE Conformance Tests that are applicable only to High Power 
PSE ports. These are: 

 
Test Name Test Description 
pwrup_inrush_2 802.3at compliant PSE’s should behave identically to 802.3af PSE’s during inrush.  However, 

many pre-standard High Power PSE’s were developed without this limitation and are capable 
of inrush currents well above the 450 mA maximum limit allowed as of Draft 3.0 of  802.3at.  

pwrup_pwrcap_2 PSE Port Power Capacity test for PSE’s with output power capacity in the 20 to 39 Watt band. 
pwrup_maxi_2 PSE Short Circuit Load Compliance test for PSE’s with current limiting thresholds (Ilim) in the 

600mA to 1000 mA band. 
pwrup_overld_2 PSE Transient Load Response test for PSE’s with maximum overload (Icut) at or below 685 

mA. 
pwrdn_overld_2 PSE Overload Shutdown test for PSE’s with overload cutoff currents (Icut) in the range of 530 

to 690 mA. 
pwrdn_v_2 PSE Error Delay test for PSE’s with current limiting thresholds (Ilim) in the 600mA to 1000 mA 

band. 
 

Like their 802.3af counterparts, these tests can be run individually or sequenced automatically from the PSA Interactive 
GUI and from PowerShell.   Each test produces output results and parameters that are exactly analogous to their 
corresponding 802.3af test counterparts.   Each test, where applicable, supports display of voltage and current 
waveforms collected as part of the parametric 
analysis during testing.  (See Figure 7.3.) 
 
Test limits for each parameter associated with the 
High Power tests are derived from Draft 4.0 of  
802.3at which was submitted to the IEEE 802.3 
Working Group in January, 2009.  These test limits 
in some cases may not be finalized.    
 
PSE Conformance Testing can be sequenced to the 
standard Sifos 802.3af Conformance Test Report 
spreadsheet for limit checking and statistical analysis.  
Some parameters outside the normal 802.3at limit 
boundaries will be flagged as “Fail” or “Info”. 
 
Another key difference between the 802.3af tests and their High Power counterparts is the need within the High Power 
tests to search for device-specific thresholds for cutoff current (Icut) and overload limiting current (Ilim) thresholds.   The 
tests will typically take slightly longer to execute since these unspecified limit thresholds will vary according to PSE 
implementation and perhaps across PSE ports that are tested.   Since the PSE Conformance Tests make no assumptions 
regarding these thresholds, the tests are ready to use with proprietary implementations of 2-Pair High Power PSE’s. 
 
All other PSE Conformance Tests will run using the standard 802.3af version and are not affected by the differences 
between 802.3af compliant PSE’s and pre-802.3at high power PSE’s. 
 
It should be noted that full coverage of Type-2, high power PSE’s under 802.3at cannot be fully achieved by the PSA-
1200 and will eventually require the enhanced testing resources of a newer generation version of the PSA-1200. 
 

7.3. PSE Conformance Test Reporting 
The standard PSE Conformance Test Report spreadsheet for the PowerSync Analyzer will report results from both 
normal 802.3af and High Power PSE testing that is sequenced from PSA Interactive or PowerShell.     
 
Figure 7.4 shows a sampling of test results from a 4-port PSE running a full suite of PSE Conformance Tests including 
the six new high power tests utilizing PSA Port Combiners. 
 
 

Figure 7.3.  Ilim Current Trace from pwrup_maxi_2 Test. 
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Figure 7.4: High Power PSE Conformance Test Report 
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7.4. PSA Interactive Conformance Test Menus 
With PSA Software version 3.4, the PSE Tests Menu under the PSE Conformance group has been modified to include 
a PSE Power Output option selection.   When Power Range 30W is selected, a message box (Figure 7.5) will appear 
prompting the user to connect the PSE Port Combiners described above in Figures 7.1 and 7.2. 
 
Once High Power mode is 
set, the Slot-Port selection 
area reduces to just one 
single test Port per Slot (or 
per test blade in the PSA).   
Additionally, the six new 
tests required for high 
power PSE testing are 
installed in the PSE Test 
selection area in place of 
their 802.3af counterpart 
tests. 
 
In the 30W (high power) 
mode, all PSE 
Conformance Tests run 
only on Port 1 that now 
represents both test ports of 
a single PSA test blade.   
Any PSE Conformance 
Test can be run exactly as it is for 802.3af (15.4W) mode testing.   Just as before, the Show Traces check button will 
cause any signal traces utilized by any of the tests to be displayed during the course of testing. 
 
The PSE Conformance Test Sequencer menu also adds the PSE Power mode selection capability where users choose 
between Type-1 (15.4W) and 802.3at Type-2 (30W).  Just as with the PSE Tests menu, the 30W selection will prompt 

for PSA Port Combiner 
connections with a message box.  
It will also disable all Port 2 check 
buttons and only enable selection 
of Port 1 on each test Slot.  The 
six PSE Conformance Tests that 
are specific to High Power testing 
are installed in the Conformance 
Tests selection area in place of 
their 802.3af counterpart tests.  

 
The CHECK CONNECTs 
function will work just as it would 
with Type-1 PSE’s as it will 
verify both Port 1 and 2 are 
connected to each PSE port via 
the Port Combiner. 

 
 
 

7.5. Sequencing PSE Conformance Tests from PowerShell 
The PowerShell command sequence enables users to sequence PSE Conformance Tests from PowerShell.   A new   
-hp argument is added to specify that testing is to be run on a High Power PSE using the Port Combiner configuration.   
All other arguments associated with sequence are as described in Section 4.13 previously.  In place of the -hp 
argument, a user may specify any of the high power tests in a -t argument test list by it’s actual name (e.g. 
pwrup_inrush_2).  However, the -hp argument is always required if the spreadsheet report is to apply modified test 
limits appropriate to High Power PSE’s.  

Figure 7.5.  PSE Tests Menu for PSA Interactive 3.3

Figure 7.6  PSE Conformance Test Sequencer for PSA Interactive 3.3 
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Command Command Parameters 
<-v> <loopCount> <-p slot_port_list> <-t testList> <-hp> <-c | -f <-n file_name>> <-break> sequence 
Performs standard conformance test sequencing over designated test list and selected ports with options 
for reporting to psa_report.xls spreadsheet or to a ascii file as designated by user. 
 
-v  Verbose mode – this is useful for tracking the test steps within each conformance test. 
loopCount  The number of test cycles to execute where one test cycle is all specified tests on all 

specified ports.   Range is 1 to 99.  Default is 1. 
-p  Sub-command indicating that a user specified list of slot-ports will be provided.  Default is ALL 

available test ports. 
slot_port_list  A space delimited TCL list of slot-port identifiers.  Example would be {1,1 1,2 2,1 2,2}.  

Must be in braces if more than one port is specified. 
-t  Sub-command indicating that a user specified list of tests will be provided.  Default is ALL available 

tests for the PSE Type (AC MPS or DC MPS). 
testList  A space delimited TCL list of test identifiers.  Example would be {det_v det_i det_time}.  Must be 

in braces if more than one port is specified. 
-hp  Run PSE Conformance Tests on a High Power (30W) PSE with PSA-1200 Port Combiners 

connected.  See Section 7 for further information on testing High Power PSE’s with PSA-1200. 
-c  Sub-command to route test results to the psa_report.xls spreadsheet. 
-f  Sub-command to route test results to an ASCII file where the default file will be a date and time-

stamped file name placed in the \Results subdirectory. 
-n  Sub-command to specify a file name and path that is different than the default for and ASCII report 

file 
file_name  The absolute path and file name (excluding “.txt” extension) of ASCII formatted report.  Use 

forward slashes in path input. 
-break  Configure sequencer to terminate sequencing and produce a partial test report if and when any 

Conformance Test first generates an error condition.   Example would be a PSE port failing to power-
up. 

 
 

Each High Power PSE Conformance Test can be run individually from PowerShell simply by using the associated High 
Power test name as a command.   An example would be: 
 

pwrup_maxi_2 3,1  
 

This command will run the Short Circuit Overload Compliance test for High Power PSE’s on test slot 3.  Port 1 should 
always be specified with each individual test command. 
 
 
7.6. PSA Interactive and High Power Testing 
PSA Interactive fully supports testing of High Power PSE’s using the PSA Port Combiner configuration.   There are 3 
menus in PSA Interactive where High Power (30W) PSE Testing can be globally specified: 
 

• Port Configuration Menu 
• PSE Conformance “PSE Tests” Menu 
• PSE Conformance “Sequencer” Menu 

 
The latter two of these menus are described above where 
radio buttons are added to specify 15.4W or 30W PSE 
Testing mode.   The Port Configuration menu adds a 
check button for this same purpose.   As with the other 
two menus, when PSA-1200 High Power is selected, a 
dialog box will appear to remind the user that the PSE 
Port Combiners must be added to each PSA Test Blade.   
Similarly, the Port selection box drops down to a single 
PSA test port per blade, a feature that will be duplicated 
in all menus that allow Slot-Port selection. 
 
One other feature of High Power PSE mode in PSA 
Interactive is that the Copy Settings sub-menu (Figure Figure 7.7.  PSA Port Configuration Menu 
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7.8) will now be limited to Port 1 of each test slot only 
since PSA Slots (or test blades) are now considered to have 
only a single combined test port.  
 
 
 
 
 
 
 
 
 

All other features of the Port Configuration and 
Trigger Configuration menus remained unchanged and 
will work with the PSE Test Blade just as if it had a 
single, High Power (30W) PSE test port per blade.   

 
          
 
The PS Interactive Load Configuration menu in Figure 7.10 also interacts with each PSA test slot as if it were a single, 
high power PSE test port.    Static Load Current and Transient Level current can be programmed from 0 to 1022 mA 
when in the Ports Combined mode.   Load transients be triggered using Waveform or Event triggering, however, the 
Immediate triggering mode is disabled.   Immediate triggered load transients are still readily created using the Event 
Trigger mode and then using the Event Trigger button 
in the Event Control Panel menu or the Send Trigger 
button in the Trigger Config menu.   The progression to 
create an immediate transient in Ports Combined mode 
therefore is: 
 

1. Configure the Transient, including Event trigger 
2. Initiate Transient 
3. Press Send Trigger or Event Trigger buttons 

 
The Class 4 PD Emulation option will create the 
following load currents during a Class 4 emulated 
power-up in order to behave within Class 0 bounds 
over the maximum allowed inrush interval: 
 

• Class Current:  40 mA  
• Inrush Current:  270 mA (95 msec) 
• Steady State Current:  350 mA 

 
The DC Meters menu is essentially unchanged except that 
again, only Port 1 is available for measurements and a Ports 
Combined label indicates that the PSA software is working 
in the High Power PSE mode. 

 
In the Ports Combined mode, all DC Current and DC 
Power measurements will interact with the combined PSA 
test ports and report total current flow.   Each flavor of the 
DC Current Meter, Average, Max Peak, Min Peak, and 
Trace are available.  All trigger modes are available as well. 

 
DC Current measurements can range to over 1000 mA and 
DC Power measurements to over 40 watts when in the Ports 
Combined mode. 

 
The Event Control Panel also provides an equivalent set of 
functions useful for managing PSE port state and facilitating 
trigger events under PSA Interactive.   The only feature 
removed is the Immediate Transient Trigger mode, 
however, as stated above, the Event Trigger can serve an 

Figure 7.8.  Copy Settings Menu 

Figure 7.11. PSA-1200 DC Meter & Event Control

Figure 7.9.  PSA-1200 Trigger Configuration Menu 

Figure 7.10.  PSA-1200 Load Configuration Menu
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equivalent purpose for generating immediate triggers. 
 
The AC Meter and Time Interval meter menus are largely the same for High Power PSE testing with PSA Port 
Combiners with the only difference being the limitation to a single test port per slot in the PSA. 
 
The Waveforms Menu (Figure 7.12) fully 
supports High Power PSE analysis.   As 
with the meter menus, it notes the Ports 
Combined status of PSA Software.   It also 
adds Class 4 PD Emulation that in turn 
will affect the Classification, Power-Up 
Sequence, and Load Response waveforms 
as well as the Icut scanning range for the 
Shutdown Overload waveform.    
 
Finally, when PSA Interactive is in the 
High Power PSE testing mode, the three 
Multi-Port menus will not be available 
since the Multi-Port Test Suite will not 
work with Port Combiners and High Power 
PSE’s. 
 
 
 

7.7. PowerShell Extensions for High Power PSE Testing 
PowerShell has also been extended to add several commands helpful for those writing test scripts to test High Power 
PSE’s using the PSA Port Combiners.   Added commands are provided in primitive resource control, load and power 
measurements, and utility level functions as described in the tables below.   All commands support the optional 
<slot,port> argument common to many other PowerShell commands, however the “port” should generally be specified 
as “1” for each of these commands since PSA test blades are considered to have just one High Power test port. 
 

Command Command Parameters 
<slot,1> <i current> <trigout> <stat | ?> iload_2 
Configures active load entity to a steady state current load. Option provided to generate a 
trigger out on each issuance of this command. 
i specifies current entry 
current is current load in units of mA.  Current load has range of 0 to 1022 mA with 0.5 mA 

steps.   
trigout  Generate an event trigger coincident with static load change. 
 
<slot,1>  <i1 current1> <t1 duration1> <i2 current2> <t2 duration2> < trig1 | ext> trigout itrans_2 
Configures and launches current transients consisting of 2 sequential steps of current with 
specified durations. Optionally produces trigger out.  Returns to “iload” current upon completion 
of transient.  There is no memory of trigger mode – must be specified on each instance of 
usage. 
i1, i2: specify current entry for step 1 and 2 respectively. 
t1, t2: specify duration entry for step 1 and 2 respectively. 
current1 is first current value in units of mA (0 to 1022 mA).  
duration1 is first duration value (range 1m to 1000m or 200u to 1000u where “m” is mSec and 

“u” is μSec.) 
current2 is second current value in units of mA (0 to 1022 mA).  
duration2 is first duration value (range 1m to 1000m or 200u to 1000u where “m” is mSec and 

“u” is μSec.)  duration2 may also take the value “hold” causing the current load to sustain 
indefinitely at the current2 value. 

trig1 = start current transient on next trig1 event 
ext = start current transient on next ext trigger event 
trigout = generate hardware trigger on command execution 
 

Figure 7.12.  PSA-1200 Waveform Menu 
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Command Command Parameters 
<slot,1>  <trig off | on | ext> <period interval> <timeout 10 | 100> <? | stat> idcaverage_2 
Configures and performs an Average DC Current measurement on a PoE Pair up to 1022 mA. 
trig off enables immediate execute of DC measurement when “stat” query is issued. 
trig on specifies that the measurement will be performed when the trigger condition specified 

on Trig1 is achieved.  Trig1 will be armed automatically when “stat” query is issued. 
trig ext specifies that the measurement will be performed when the external input trigger is 

asserted. 
period specifies that an averaging period will be defined. 
interval specifies the averaging period as “Nm” where N is 10, 20, 50, 100, 200, 500 mSec or 

“Ns” where N is 1, 2, 5, or 10 seconds.  Default value is 100 mSec. 
timeout 10 specifies that a hardware triggered measurement should time out if no trigger is 

found within 10 seconds following trigger arm. 
timeout 100 specifies that a hardware triggered measurement should time out if no trigger is 

found within 100 seconds following trigger arm. 
 
<slot,1> <trig off | on | ext> <max | min> <period interval> <timeout 10 | 100> <? | stat> idcpeak_2 
Configures and performs a Peak DC Current measurement on a PoE Pair up to 1022 mA. 
trig off enables immediate execute of DC measurement when “stat” query is issued. 
trig on specifies that the measurement will be performed when the trigger condition specified 

on Trig1 is achieved.  Trig1 will be armed automatically when “stat” query is issued. 
trig ext specifies that the measurement will be performed when the external input trigger is 

asserted. 
max specifies that a maximum peak over the sample period should be measured. 
min specifies that a minimum peak over the sample period should be measured. 
period specifies that an sampling period will be defined. 
interval specifies the sampling period as “Nm” where N is 10, 20, 50, 100, 200, 500 mSec or 

“Ns” where N is 1, 2, 5, or 10 seconds.  Default value is 100 mSec. 
timeout 10 specifies that a hardware triggered measurement should time out if no trigger is 

found within 10 seconds following trigger arm. 
timeout 100 specifies that a hardware triggered measurement should time out if no trigger is 

found within 100 seconds following trigger arm. 
 
<slot,1>  <trig off | on | ext> <period interval> <timeout 10 | 100> <? | stat> idctrace_2 
Configures and performs a DC Current Trace measurement on a PoE Pair up to 1022 mA. 
trig off enables immediate execute of DC measurement when “stat” query is issued. 
trig on specifies that the measurement will be performed when the trigger condition specified 

on Trig1 is achieved.  Trig1 will be armed automatically when “stat” query is issued. 
trig ext specifies that the measurement will be performed when the external input trigger is 

asserted. 
period specifies that an sampling period will be defined. 
interval specifies the sampling period as “Nm” where N is 10, 20, 50, 100, 200, 500 mSec or 

“Ns” where N is 1, 2, 5, or 10 seconds.  Default value is 100 mSec. 
timeout 10 specifies that a hardware triggered measurement should time out if no trigger is 

found within 10 seconds following trigger arm. 
timeout 100 specifies that a hardware triggered measurement should time out if no trigger is 

found within 100 seconds following trigger arm. 
 
<slot,1>  <period interval>  stat paverage_2 
Performs an immediate average power measurement and returns power in watts. Since this 
measurement function uses vdcaverage_2 and idcaverage_2, there is no memory for the 
configuration and the “?” query is not supported.  “stat” must be specified on each execution of 
the command. 
period specifies that a sampling period will be defined. 
interval specifies the sampling period as “Nm” where N is 10, 20, 50, 100, 200, 500 mSec or 

“Ns” where N is 1, 2, 5, or 10 seconds.  Default value is 100 mSec. 
 
<slot,1>   psa_disconnect_2 
Forces a PSE Port power-down to occur.  Opens the port switch, sets DC current load to 0 mA. 
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Command Command Parameters 
<slot,1>  <p power | i load | c class | ci class_current> <dr resistance> <dc capacitance> power_port_2 
Simulates a PD connected to a PSE port to bring power up to a user-specified condition.  If no 
command parameters are specified, the default power-up condition is a static load of 20 mA. 
Status of port, measured voltage, and target current are returned upon completion of command. 
Class or class_current may be combined in a single command with post-power-up power level, 
otherwise default power-up levels will be applied given PD classification. 
p indicates that power draw of port will be specified. 
power is the power in watts that the port will power-up to.   Regardless of power specified, 

classification will detect a “Class 0” PD.  Range is .2 to 38.0 Watts. 
i indicates that current draw of port will be specified. 
current is the current draw in mA that the port will power-up with.   Regardless of current 

specified, classification will detect a “Class 0” PD.  Range is 0 to 760 mA. 
c indicates that classification of port will be specified. 
class is the port classification.   Range is 0 to 4.  Class signatures and Load Currents 

implemented by classification are: 
 

Class Class Current Power-Up Current 
0   2 mA 140 mA 
1 10 mA   44 mA 
2 18 mA 108 mA 
3 28 mA 202 mA 
4 40 mA 350 mA 

 

ci indicates that the classification current to be applied will be specified. 
class_current is the classification current to apply during classification.  Range is 0 to 45 mA.  

Power-up current will be determined according the class-band of the specified classification 
current. 

dr indicates that a non-default detection resistance should be used. 
resistance is the detection load resistance to use for the power-up.  Range is 11 to 39KΩ. 
dc indicates that a non-default detection capacitance should be used. 
capacitance is the detection load resistance to use for the power-up.  Range is 0, 5, 7, or 9 μF. 
<slot,1>  config_type  {target_slots} replicate_ports_2 
Replicate configuration of resources from one test slot to a number of other test slots for High 
Power PSE testing with PSA Port Combiners. 
config_type: The type of configuration to be replicated from < slot,1> to {target_ports}.   Options 

are: port | trig | load | vdca | vdcp | vdct | idca | idcp | idct | acv | time | all.   “all” will fully 
replicate all subsystem configurations. 

target_slots:  A list of all slots to which the configuration is to be copied.  Each slot is in the  
form as “slot#,1” and is space delimited in the list. 
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8. Specialized Scripting with the PSA1200 
 

The PowerSync Analyzer has a number of features that are beneficial in scripting specialized PSE tests for use in 
engineering, QA, and manufacturing.   Section 8 will specifically address 5 topics of interest test automation: 
 

• Optimizing Test Speed for High Volume, High Coverage Testing  
• Intra-Port Interaction Testing 
• Integrating the PowerShell API into Native Tcl Shells 
• Launching or Managing PowerShell 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.   Intra-Port interaction testing is perhaps more of interest in a 
QA and design verification setting where the PoE actions of one or more ports could possibly have negative impact on 
other PoE ports.   Some test engineers desire to run test automation from host applications outside PowerShell and can 
take advantage of PowerShell facilities to support such development.  Finally, 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. 

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

• Rapid Port Replication 
• Customizing Test Methods to Specific PSE Behaviors 
• Time-Interlacing of Tests Across Ports 
• Multi-Chassis Testing in Parallel 

 

8.1.1. Rapid Port Replication 
The PowerSync Analyzer offers a software feature available within PowerShell whereby configuration parameters can 
be set in all of the ports of an individual chassis virtually simultaneously.   From a PowerShell command, the special 
slot-port 99,99, if used with a resource configuration command, will perform this function.  This should only be used 
with test port configuration commands as opposed to queries or PowerShell utilities and system commands.   When the 
slot-port 99,99 is specified, every available port in the currently connected PSA chassis will perform the specified 
configuration.  Some examples are: 
 
 port 99,99 isolate  Opens port switch on all test ports in chassis 
  
 alt 99,99 a   Sets all test ports to Alternative A 
 
 passive 99,99 r 23  Sets detection resistance to 23 KΩ in all Test Ports 
 
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.  Note that this 
method does not span more than a single chassis within a PSA-2400 system where as the replicate_ports command 
previously in Sections 3.1.4 and 4.8 will span across multiple PSA-2400 chassis’. 

 
Commands supporting the special 99,99 slot-port parameter are: 
 

alt trig1 idcaverage  (config only) idcpeak_2 (config only) 
polarity trig2 idcpeak  (config only) idctrace_2  (config only) 
port itrans idctrace  (config only) psa_connect 
passive vdcaverage  (config only) acvolts (config only)  
iload vdcpeak  (config only) timint  (config only)  
class vdctrace  (config only) idcaverage_2 (config only)  
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8.1.2. Customizing Test Methods to Specific PSE Behaviors 
Because the 802.3af specification leaves much room for interpretation, PSE’s can vary tremendously in their methods 
for performing detection, classification, and power maintenance.  The PSE Conformance Test Suite discussed in 
Section 5 must automatically adjust or “adapt” to these variations and the penalty for such adaptation is time (and 
complexity).   This is typical of a more general principle in the field of engineering where “generality” commonly 
represents a trade off against “efficiency”. 
 
Test script developers can take advantage of this principle to derive test data from a particular PSE product much faster 
than the PSE Conformance Test Suite would produce the same data on a large number of ports.  Some important PSE 
characteristics that affect test method refinement are: 
 

• PSE Open Circuit Signaling Voltages (Min, Max) 
• PSE Open Circuit Signaling Rate (Back-off behavior and timing) 
• Detection Signal Waveform Characteristics with Valid Detection Signatures 
• Detection Signature Range Design Objectives 
• Classification Signal Waveform 
• MPS Method and Signal Characteristics 
• Multi-Port Power Management Features of the PSE 
• Maximum Port Power Capacity 

 
Conveniently, script developers can utilize PowerSync Interactive to capture useful waveforms that will address a 
number of these parameters.   Results from PSE Conformance Testing will address a number of other parameters. 
 
Starting with detection signaling, there is often a need in PSE port testing to capture and characterize single shot events 
such as the behavior of the first detection pulse following a PD connection (or in PowerSync Analyzer terms, a port 
switch connection).   This typically involves a requirement to synchronize the port switch connection in a manner that it 
will occur between detection pulses.  It may also involve the need to set a trigger level and polarity at an optimal point 
for triggering a measurement of interest such as a peak classification voltage measurement.   Timing apertures (or 
“windows”) for measurement periods also may need to be optimized to the duration of the pulse being characterized. 
 
Let’s now look at an example of a script that will attempt to capture the peak detection voltage, Vvalid(Max), and 
power-on timing, Tpon, from the first detection pulse following a simulated PD connection.  Further details on any of 
the commands utilized in this section may be found in Section 4, PowerShell Scripting.   For reference, we will use 
PowerSync Interactive to capture both Open Circuit Detection and Power-Up Sequence waveforms from the PSE. 

 
 

  
Figure 8.1  Open Circuit Detection Signaling Figure 8.2  Power-Up Sequence 

 
From the Open Circuit Detection waveform in Figure 8.1, it is determined that open-circuit detection signal triggering 
could be set at 2.5 Volts and that the 700 msec back-off (time separation) should allow ample time for several PSA 
commands to execute prior to the next detection pulse.   From the Power-Up Sequence in Figure 8.2, it is determined 
that 2 Volts would be a good trigger threshold for the first valid detection pulse and that 200 msec would be an adequate 
time aperture or measurement period in which to seek the peak detection voltage.  For the Tpon measurement, it is also 
determined that the Detection Pulse does return to zero and that a time interval measurement initiating at 2 volts on the 
trailing edge of this pulse and terminating at 40 volts on the power-up edge should provide an adequate value. 
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Here’s a short script to perform this test: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
While not yet fully optimized for multi-port testing, this script provides an example of tailoring various configuration 
parameters to the characteristics of the PSE being tested.   The importance of pre-characterizing the behavior of the PSE 
is critically important to the “hard-coding” of trigger and synchronization configurations.   This fact is further 
highlighted by observing detection signals from the same PSE now with 4 other ports in the powered-up state.  

 
 

  
Figure 8.3  Pre-Detection Signaling – 4 ports powered Figure 8.4  Power-Up Sequence – 4 ports powered 

 
As can be seen, selection of ideal trigger levels and synchronization levels must not only take into account the type of 
PSE, but perhaps even the state of the PSE, as is the case in this example. 
 
Two other examples where known characteristics of a PSE can be utilized to save test time are detection signature band 
and port power capacity.   The following excerpt from a PSE Conformance Test provides useful information in the 
design of this test script for a particular PSE. 

 

# Configure test port for valid signature   
passive 1,1  r 26 c 0 
 
# Configure Vpeak  Measurement 
vdcpeak 1,1 trig on max period 200m timeout 10 
 
# Sync to trailing edge of pre-detection pulse (uses Trigger 1 !) 
psa_det_sync 1,1 falling level 2.5 
 
# Setup trigger for Vvalid(Max) measurement 
trig1 1,1  rising 
 
# Connect the detection resistance by connecting the port switch 
port 1,1 connect 
 
#  Recover the peak voltage of the detection pulse 
set status [psa_wait 1,1 vdcpeak] 
set VvalidMax [lindex $status 3] 
 
# Force a power-down by opening port switch, setting load to zero 
psa_disconnect 1,1  
 
# Configure the Time Interval Measurement 
#   Trigger level and polarity of falling at level 2 also used for sync 
timint 1,1 start falling level 2 stop rising level 40 msec 
 
# Synchronize to the end of pre-detection pulse 
psa_det_sync 1,1 falling level 2 
 
# Connect the detection resistance by connecting the port switch 
port 1,1 connect 
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Testing for PSE response to a particular detection signature resistance can be time consuming as some PSE’s may take 
up to 10 or more seconds to “decide” that a particular signature is valid.  To speed testing, we will start with a value that 
is generally “known” to be valid (28 KΩ and 16 KΩ from the det_range Rgood_Max and Rgood_Min results), then if 
power-up fails to occur after some period of time, attempt a power up at another value near the edge of the absolute 
required range of 19 KΩ to 26.5 KΩ.  By starting with values that should lead to a successful power-up, less time will 
be spent determining the validity of the signature resistance to the PSE port.   The maximum wait time we will allow 
here will be Tdbo_eff, the effective back-off time from an invalid detection signature (8.6 seconds). 

 
Port power capacity can also be time consuming depending upon the granularity of measurement desired since at least 
100 msec must be allowed for each port to decide about each power level.  We know from the PSE Conformance Test 
data above that the PSE here delivers 15.4 Watts at each port.  Since this is the 802.3af minimum specified performance 
(15.4 W = 44 V * 350 mA), a test is designed to verify this threshold. 

# Establish detection resistance scan values 
set rangeList(hi) "28 27 26" 
set rangeList(lo) "16 17 18 19 20" 
set maxR "<26" 
set minR ">19" 
psa_disconnect 1,1 
 
foreach range "hi lo" { 
 
  foreach resistance $rangeList($range) { 
   
    # Set the passive load & connect the port 
    passive 1,1 r $resistance c 0 
    port 1,1 connect 
 
    # Examine port status over the next ~9 seconds, allow 200 mSec for power_check 
    set timer 0 
    set state UNDETECTED 
    while { $timer < 9 && $state == "UNDETECTED" } { 
      incr timer 
      set state [power_check 1,1] 
      after 800 
    } 
 
    # If port powered up, exit the loop with maxR or minR 
    if { $state == "POWERED" } { 
      if { $range == "hi" } { 
        set maxR $resistance 
      } else { 
        set minR $resistance 
      } 
 
      # Force a power-down and exit the resistance loop 
      psa_disconnect 1,1 
      break 
    } 
  } 
}   
puts "Detection_Thresholds= $maxR and $minR Kohm" 

802.3af Conformance Report
October 31 2006 6:13 PM version 2.1.24

Port Count……………………………… 24  report version 3.0
Loop Count…………………………….. 1

Chassis ID: 192.168.221.107 Low P/F High P/F
TestLoop:  1     1-1     1-2    2-1    2-2    3-1    3-2 UNITS Min Max Average Limit Limit
Test: det_range             
                  Rgood_Max= 28 28 28 28 27 28    Kohm 27 28 27.83333 26 Pass 33 Pass
                  Rgood_Min= 16 16 16 17 16 16    Kohm 16 17 16.16667 15 Pass 19 Pass
                  Cgood_Max= 0.14 0.14 0.14 0.14 0.14 0.14      uF 0.14 0.14 0.14 0 Pass 10 Pass
Test: det_time              
          Backoff_Time_Tdbo= 769.6 767.8 769.4 768.7 769.1 768.7    msec 767.8 769.6 768.8833 -1 Pass 1000 Pass
       Eff_Backoff_Tdbo_eff= 8544.6 8543.8 8542.4 8562.7 8546.1 8501.7    msec 8501.7 8562.7 8540.217 -1 Pass 1000 Info
        Detection_Time_Tdet= 179.7 179.7 187.5 179.7 179.7 179.7    msec 179.7 187.5 181 5 Pass 500 Pass
             Total_Det_Time= 203.1 210.9 203.1 210.9 210.9 210.9    msec 203.1 210.9 208.3 5 Pass 1000 Pass
Test: pwrup_pwrcap          
             Pport_Capacity= 15.4 15.4 15.4 15.4 15.4 15.4   watts 15.4 15.4 15.4 15.4 Pass 19.95 Pass
             Iport_Capacity= 332 332 334 331 330 331      mA 330 334 331.6667 270 Pass 400 Pass
                 Port_Class= 0 0 0 0 0 0    None 0 0 0 0 Pass 3 Pass

Sifos PSE Interop Index*:  96%

PORTS

PSA TEST RESULTS

PSE Tested: Sample PSE

Figure 8.5  (Partial) PSE Conformance Test Report  
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8.1.3. Time-Interlacing of Tests Across Ports 
Test scripts written for the PowerSync Analyzer can readily take advantage of the measurement “state machine” 
behavior of each test port as described earlier in Section 3.1.9 (Triggered Measurements).  Two factors that routinely 
affect measurement times during testing on a specific test port are: 
 

• Time for PSE to produce the signal or behavior of interest 
• Measurement time (or aperture) for the measurement to complete 

 
The concept of time-interlacing tests across ports essentially 
means that while one or more ports are waiting for triggering 
events and/or completing measurements, other ports can be 
configured for similar or different measurements.  
 
There are numerous ways to apply this concept in the development 
of a high speed test script, so this section will provide just a couple 
of examples to demonstrate the concept and quantify the test speed 
improvements.   Note that the examples in this section will also 
take advantage of the concepts of rapid port replication and 
customizing test methods described in the previous sections. 
 
In the first example, a script is developed to recover three 
parameters from each of six test ports.  These parameters are: 
 

• Vvalid(Max)  Peak detection voltage 
• Vport  Powered-up port voltage 
• Rgood(Max)  Validate a maximum signature threshold 

 
One power-up per test port (or PSE port) is all that is required to recover all three parameters.  Our test script, 
psa_take_six  will accept six user-supplied test ports to be tested.  The Vvalid(Max) measurement will be configured 
and initiated on each port before it is completed on any ports.   Vport will then be measured immediately following the 
port power up given the detection load of Rgood(Max).   If Vport shows the port not to be powered (i.e. < 44 V), then 
Rgood(Max) will be inferred to be below the target value (28 KΩ) used in the test script. 
 

# Initialize port to 15.1 Watts power 
set Vport [lindex [power_port 1,1 p 15.1] 1] 
if { $Vport < 44 } { 
  puts "Port Power Capacity is below 15.1 Watts" 
} 
 
foreach power "15.4 15.7" { 
 
  # Calculate target current level 
  set current [expr round(1000.0 * $power / $Vport)] 
 
  # Establish the power level by increasing the current 
  iload 1,1 i $current 
  
  # Wait .5 seconds and assess port status, use pstatus command for speed 
  after 500 
  set status [lindex [pstatus 1,1 stat] 3] 
 
  # If power is off, exit loop with pMax = previous power tested 
  if { $status == "OFF" } { 
    set pMax [expr $power - .3] 
    break 
  } 
}   
 
puts "Power_Capacity= $pMax Watts" 
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Figure 8.6  Multi-Port Command Interlacing 
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proc psa_take_six {args} { 
  global port 
  #   Inputs:  List of 6 test ports in list format  
  # DUT Assumptions 
  #   Detection Signal:  No pre-detection, NRZ, 3 steps, 2 edges, > 600 mSec backoff
  #   Classification Signal:  NRZ 
  #   MPS Method: AC 
 
  # Process the Test Port List 
  set portList $args 
  if { [llength $portList] != 6 } { 
    return -code error "Must Specify 6 Ports in Slot,Port format" 
  } 
 
  # Initialize result parameters 
  foreach portId $portList { 
    set Vport($portId) 0 
    set RgoodMax($portId) "<26_K" 
  } 
  # Pre-Configuration - All Ports 
  # Power Down all Ports 
  iload 99,99 i 0 
  port 99,99 isolate 
 
  # Establish Passives for Vvalid Max Test - use 27K ohm for det range validation 
  passive 99,99 r 27 c 0 
 
  # Configure Vpeak measurement for Vvalid_Max measurement – all ports 
  #   Configure for duration of the detection pulse peak = 50 mSec 
  vdcpeak 99,99 trig on max period 200m timeout 10 
 
  # Configure Average VDC measurement for Vport measurement 
  vdcaverage 99,99 trig off period 100m 
 
  # For each port, initiate VvalidMax measurement then given R = RgoodMax 
  foreach port $portList { 
 
    # Sync to trailing edge of pre-detection pulse, then modify trigger point 
    set syncDetect [psa_det_sync $port falling level 2.5] 
    trig1 $port rising 
    if { $syncDetect == 0 } { 
      return -code error "Port $port has no detection pulse!" 
    } 
 
    # Initiate Triggered Measurement on this port and connect the port switch 
    vdcpeak $port stat 
    port $port connect 
  } 
 
  # For each port, complete VvalidMax measurement then Vport if port powered 
  foreach port $portList { 
 
    # Recover the peak detection voltage - shouldn't have to wait long! 
    set status [psa_wait $port vdcpeak 10] 
    if { [lindex $status 2] == "READY" } { 
      set Vvalid($port) [lindex $status 3] 
    } else { 
      return -code error "Detection Signal Measurement Timed Out !" 
    } 
 
    # Now verify that PSE powered up and recover Vport 
    set VportMaxR [lindex [vdcaverage $port stat] 3] 
 
    # Disconnect port so it powers down for next test 
    if { $VportMaxR >= 44 } { 
      set Vport($port) $VportMaxR 
      set RgoodMax($port) ">=27_K" 
    }  
  } 
  parray Vvalid 
  parray Vport 
  parray RgoodMax 
  return 
} 
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The total execution time for the above test script on a sample PSE measures 8.1 seconds and produces the following 
results: 

 
Vvalid(1,1) = 5.6 
Vvalid(1,2) = 6.1 
Vvalid(2,1) = 6.1 
Vvalid(2,2) = 6.1 
Vvalid(3,1) = 6.2 
Vvalid(3,2) = 6.1 
Vport(1,1) = 47.8 
Vport(1,2) = 47.8 
Vport(2,1) = 47.6 
Vport(2,2) = 47.9 
Vport(3,1) = 47.9 
Vport(3,2) = 47.9 
RgoodMax(1,1) = >=27_K 
RgoodMax(1,2) = >=27_K 
RgoodMax(2,1) = >=27_K 
RgoodMax(2,2) = >=27_K 
RgoodMax(3,1) = >=27_K 
RgoodMax(3,2) = >=27_K 
 

If the same measurements were to be run on just a single port, the total test time measures 2.1 seconds.   Thus, the net 
time savings from interlacing across 6 ports would be: 
 

 Time Savings = (6 * 2.1 seconds) – 8.1 seconds =  4.5 seconds 
 
For reference, to get these three parameters from the PSE Conformance Test Suite requires running the det_v, 
det_range, and powerup_v tests.  The total time for those 3 tests on the same PSE measures 125 seconds per port!  (Of 
course, those tests produce considerably more information as well.) 
 
A second example of time interlacing of tests will recover port voltage and port power capacity across 6 user-selected 
ports.  Again, this script will take advantage of port interlacing to recover Vport measurements as well as to assess 
power capacity. 

 
 
 
 
 

proc psa_six_pack {args} { 
  global port 
  #   Inputs:  List of 6 test ports in list format  
   
  # DUT Assumptions 
  #   Detection Signal:  No pre-detection, NRZ, 3 steps, 2 edges, > 600 msec backoff
  #   Classification Signal:  NRZ 
  #   MPS Method: AC 
 
  # Initiate Test Time 
  set t0 [clock clicks -milliseconds] 
 
  # Process the Test Port List 
  set portList $args 
  if { [llength $portList] != 6 } { 
    return -code error "Must Specify 6 Ports in Slot,Port format" 
  } 
 
  # Power down all ports and set up valid detection 
  port 99,99 isolate 
  iload 99,99 i 0 
  passive 99,99 r 23 c 0 
 
  # Set up measurements to recover port voltages 
  vdcaverage 99,99 trig on period 200m timeout 10 
 
  # Set up triggering for Vport measurement 
  trig1 99,99 rising level 45 
 
  # Initiate voltage measurements on all ports 
  foreach port $portList { 
    vdcaverage $port stat 
    port $port connect 
  } 

# Continued



PowerSync Analyzer Reference Manual 

March 9, 2010                                    Sifos Technologies page  128

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This script produces the following result in 22.6 seconds: 
 

Vport(1,1) = 47.8 
Vport(1,2) = 47.8 
Vport(2,1) = 47.6 
Vport(2,2) = 47.9 
Vport(3,1) = 47.9 
Vport(3,2) = 47.9 
PportCap(1,1) = 15.2 
PportCap(1,2) = 15.5 
PportCap(2,1) = 15.2 
PportCap(2,2) = 15.5 
PportCap(3,1) = 15.5 
PportCap(3,2) = 15.5 

When the test is run on a single port, the test time is 5.6 seconds, so the time savings by interlacing across 6 ports is: 

  
 # Recover voltage measurements and set port power to 15.1 Watts on all ports 
  foreach port $portList { 
    set status [psa_wait $port vdcaverage] 
    if { [lindex $status 2] == "READY" } { 
      set Vport($port) [lindex $status 3] 
    } else { 
      return -code error "Port $port Did Not Power Up." 
    } 
     
    # Load Port to 15 Watts 
    set current($port) [format "%4.0f" [expr 1000.0 * (15.1 / $Vport($port))]] 
    iload $port i $current($port) 
 
    # Initialize trigger status 
    set stat($port) "ARMED" 
 
  } 
 
  # Configure trigger to capture power down events on all ports  
  trig1 99,99 falling level 20 arm 
  
  # Recover the port capacity by increasing current  
  set oneOrMore "ARMED" 
  set poweredList $portList 
  while { $oneOrMore == "ARMED" } { 
    foreach port $portList { 
      if { $stat($port) == "ARMED" } { 
        set stat($port) [lindex [trig1 $port stat] 3] 
        if { $stat($port) == "ARMED" } { 
          set PportCap($port) [lindex [paverage $port period 50m stat] 3] 
          set current($port) [expr $current($port) + 6] 
          iload $port i $current($port) 
        } else { 
          set Icut($port) $current($port) 
          set stat($port) "TRIGGERED" 
          set idx [lsearch $poweredList $port] 
          set poweredList [lreplace $poweredList $idx $idx] 
          if { [llength $poweredList] == 0 } { 
            set oneOrMore "NOT ARMED" 
          } 
        } 
      } ; # If port still powered 
    } ; # Foreach Port 
  }    
 
  # Power Down All Ports 
  port 99,99 isolate 
  iload 99,99 i 0 
 
  # Print Results 
  parray Vport 
  parray PportCap 
   
  return 
} 
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Time Savings = (6 * 5.6 seconds) – 22.6 seconds = 11.0 seconds 

 
A script that encompasses a number of relevant parameters to a manufacturing test was developed for a PSE to further 
demonstrate the effects of test optimization discussed in Sections 8.1.1 – 8.1.3.  This demonstration script, 
psa_six_port.tcl tests six ports at a time for the following parameters: 

 
• RgoodMax  Validation at 27 KΩ detection load 
• RgoodMin  Validation at 19 KΩ detection load 
• RrejectMin  Rejection at 34  KΩ detection load 
• RrejectMax  Rejection at 14  KΩ detection load 
• Vport_LowLoad             Port voltage with 20mA PD load 
• Vport_HighLoad Port voltage with Icapacity PD load 
• Icapacity  Maximum load current sustained on port 
• PportCap  Port power capacity 
• Disconnect  Disconnect shutdown process  
• Overloads  Overload shutdown process at < 405 mA 

 
The script completes in less than ~36 seconds, or an average of 6 seconds per port tested, and produces the following 
results: 

 
   192.168.221.109 1,1 1,2 2,1 2,2 3,1 3,2 
   Detect_Accept: PASS PASS PASS PASS PASS PASS  
   Detect_Reject: PASS PASS PASS PASS PASS PASS  
   Vport_Low_Load: 47.4 47.4 47.2 47.4 47.5 47.3 
   Vport_High_Load: 46.6 46.6 46.6 46.7 46.7 46.5  
   Load_Capacity: 350 345 350 345 350 350  
   Power_Capacity: 16.3 16.1 16.3 16.1 16.3 16.3  
   Disconnects: PASS PASS PASS PASS PASS PASS  
   Overloads:  PASS PASS PASS PASS PASS PASS  

     Test_Time: 36.4 seconds 
 

psa_six_port.tcl is available in source code as part of the PSA 3.0 (and newer) releases in the …/PSA1200/Contrib/ 
directory. 
 

8.1.4. Multi-Chassis Testing in Parallel 
One other technique that can be utilized to speed up testing with the PowerSync Analyzer is parallel execution of test 
scripts on multiple chassis’.   For example, with two PSA chassis’, the PSE Conformance Test sequencer may be 

executed concurrently from a 
single host computer controlling 
two different PSA chassis.  This 
“brute force” method of reducing 
test time may be applied to any 
test script executing in 
conjunction with any PSA 
chassis. 

 
Since PSA Software limits the 
user to two instances of 
PowerShell and one instance of 
PowerSync Interactive, test 
sequences may actually be 
executed with up to three 
PowerSync Analyzers in parallel 
with no effective loss of test time 
to any of the shells meaning 
whatever is accomplished in one 
shell across N ports of the PSE 
can be effectively halved if two 
PSA chassis’ are available. 

 
 
 

Figure 8.7  Executing Scripts Concurrently From 2 PowerShell’s 
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8.2. Intra-Port Interaction Testing 
The PowerSync Analyzer has been developed to readily support measurements that span across multiple PSE ports, 
even if those ports are connected through multiple PSA chassis’.  The two features that enable such testing are: 
 

• External Triggering (see Section 2.3.2) 
• The TRIG Out BNC Port on the PSA Controller Blade 

 
External Triggering provides a mechanism where by events that occur on one port may be visible to all ports across all 
chassis’.  External Triggers can be generated by user selected events, such as the initiation of a current load transient, 
and they can be used to trigger measurements, such as a minimum peak voltage measurement over a user-defined time 
interval.    
 
Additionally, external triggers can be utilized to initiate current load transients.   This feature allows the current 
transient resource within each test port to act as a mechanism for internal trigger (or waveform transition events) to be 
transferred to external trigger events. 
 
An example of intra-port interaction testing would be to examine the affect on PoE line voltage on one or more ports 
caused by a sudden load transient occurring on one or more other ports.   In this test case, external triggering will be 
used to: 
 

• Launch load transients concurrently on M ports 
• Launch Vpeak measurements concurrently on N ports 

 
Intra-Port Interaction Tests can be configured and carried out from both PowerSync Interactive as well as PowerShell 
where specialized scripts can be developed.  The example below provides some PowerShell command sequences that 
would be relevant to an interaction test where effects of  load current transients are to be analyzed. 
 

 
 
 
 
 

A demo script that performs such a test is “psa_cross_port.tcl”. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
This example script would produce and output as follows: 

 
# Assign load ports 
set loadPorts "1,1 1,2 2,1 2,2" 
set testPorts "3,1 3,2 4,1 4,2 5,1 5,2" 
 
# Power all the ports that will experience load transients to 4 Watts 
# Configure the load transients for 350 mA over 45 mSec 
foreach port $loadPorts { 
  power_port $port p 4.0 
  itrans $port i1 350 t1 45m i2 40 t2 55m ext 
} 
 
# Power all the ports that will be measured to 7 Watts 
# Configure the peak voltage meter to capture a voltage transient  
foreach port $testPorts { 
  power_port $port p 7.0 
  vdcpeak $port trig ext period 100m min timeout 10 
} 
 
# Initiate the triggered voltage measurements  
foreach port $testPorts { 
  vdcpeak $port stat 
} 
 
# Launch the current transients and trigger the peak voltage measurements 
trigout 1,1 
after 100 
 
# Recover the peak voltage measurements 
foreach port $testPorts { 
  set MinV($port) [lindex [vdcpeak $port stat] 3] 
} 
 
# Present the results 
parray MinV 
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MinV(3,1) = 47.0 
MinV(3,2) = 46.9 
MinV(4,1) = 46.8 
MinV(4,2) = 47.0 
MinV(5,1) = 47.1 
MinV(5,2) = 46.9 

 

The next example extends this testing into two chassis’ and returns a Min-Max-Delta voltage effect on the tested ports.   
To extend beyond the chassis, the chassis at 192.168.221.105 will be the trigger generator and the chassis at 
192.168.221.106 will receive the trigger as an input.  Four ports in each chassis will generate transients and 6 ports will 
be measured from each chassis.  At the PSE, this represents 8 ports of stimulus and 12 ports measured. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 proc psa_intra_port {args} { 
  # Assign load ports 
  set chassisList "192.168.221.105 192.168.221.106" 
  set loadPorts "1,1 1,2 2,1 2,2" 
  set testPorts "3,1 3,2 4,1 4,2 5,1 5,2" 
  # Configure Trigger I/O on each controller 
  psa 192.168.221.105 
  trig_port out 
  psa 192.168.221.106 
  trig_port in 
  # Power all the ports that will experience load transients to 4 Watts 
  foreach chassis $chassisList { 
    psa $chassis 
    foreach port $loadPorts { 
      power_port $port p 4.0 
    } 
    # Power all the ports that will be measured to 7 Watts 
    foreach port $testPorts { 
      power_port $port p 7.0 
      vdcpeak $port trig ext period 100m timeout 100 
    } 
    # Initiate the triggered voltage measurements  
    foreach port $testPorts { 
      vdcpeak $port stat 
    } 
  } 
  # Run both a MIN and a MAX peak voltage case 
  foreach level "min max" { 
    foreach chassis $chassisList { 
      psa $chassis 
      # Configure the load transients for 350 mA over 45 mSec, then 0 mA over 55 mSec 
      foreach port $loadPorts { 
        itrans $port i1 350 t1 45m i2 0 t2 55m ext 
      } 
      # Configure the peak voltage meter to capture a voltage transient  
      foreach port $testPorts { 
        vdcpeak $port trig ext $level period 100m timeout 100 stat 
      } 
    } 
    # Return to generating chassis 
    psa 192.168.221.105 
    # Launch the current transients and trigger the peak voltage measurements 
    trigout 1,1 
    after 100 
    # Recover the peak voltage measurements from each tested port of each chassis 
    foreach chassis $chassisList { 
      psa $chassis  
      foreach port $testPorts { 
        if { $level == "min" } { 
          set minV($chassis.$port) [lindex [vdcpeak $port stat] 3] 
        } else { 
          set maxV($chassis.$port) [lindex [vdcpeak $port stat] 3] 
        } 
        if { $level == "max" } { 
          set deltaV($chassis.$port) [expr $maxV($chassis.$port) - \  
                     $minV($chassis.$port)] 
        } 
      } 
    } 
  } 
  # Continued… 



PowerSync Analyzer Reference Manual 

March 9, 2010                                    Sifos Technologies page  132

 
 
 
 
 
 

This script produces the following results: 
 

minV(192.168.221.105.3,1) = 46.9 
minV(192.168.221.105.3,2) = 46.8 
minV(192.168.221.105.4,1) = 46.8 
minV(192.168.221.105.4,2) = 46.9 
minV(192.168.221.105.5,1) = 47.0 
minV(192.168.221.105.5,2) = 46.8 
minV(192.168.221.106.3,1) = 47.2 
minV(192.168.221.106.3,2) = 47.0 
minV(192.168.221.106.4,1) = 46.8 
minV(192.168.221.106.4,2) = 46.8 
minV(192.168.221.106.5,1) = 47.1 
minV(192.168.221.106.5,2) = 47.0 
maxV(192.168.221.105.3,1) = 47.1 
maxV(192.168.221.105.3,2) = 47.0 
maxV(192.168.221.105.4,1) = 47.0 
maxV(192.168.221.105.4,2) = 47.0 
maxV(192.168.221.105.5,1) = 47.2 
maxV(192.168.221.105.5,2) = 47.0 
maxV(192.168.221.106.3,1) = 47.3 
maxV(192.168.221.106.3,2) = 47.2 
maxV(192.168.221.106.4,1) = 47.0 
maxV(192.168.221.106.4,2) = 47.0 
maxV(192.168.221.106.5,1) = 47.2 
maxV(192.168.221.106.5,2) = 47.2 
deltaV(192.168.221.105.3,1) = 0.2 
deltaV(192.168.221.105.3,2) = 0.2 
deltaV(192.168.221.105.4,1) = 0.2 
deltaV(192.168.221.105.4,2) = 0.1 
deltaV(192.168.221.105.5,1) = 0.2 
deltaV(192.168.221.105.5,2) = 0.2 
deltaV(192.168.221.106.3,1) = 0.1 
deltaV(192.168.221.106.3,2) = 0.2 
deltaV(192.168.221.106.4,1) = 0.2 
deltaV(192.168.221.106.4,2) = 0.2 
deltaV(192.168.221.106.5,1) = 0.1 
deltaV(192.168.221.106.5,2) = 0.2 

 
The deltaV reported in each of the test ports (3,1 – 5,2) indicates that the effect on line voltage of the 8-port transient 
load is between 100 and 200 mV. 
 
Within the above script, note the uses of the “psa” command to steer commands to particular chassis’ and the 
“trig_port” command to set the directionality of the external trigger port.    
 
Finally, an example of the “itrans” command used to convert internal triggers to external triggers is presented in the 
following sequence of PowerShell instructions.    
 

# Setup internal or waveform trigger criteria 
trig1 1,1 rising level 35 

 
# Configure load to 60 mA 
iload 1,1 i 60 
 
# Configure transient to fire on trig1, generate external trigger out, but not  
# affect load current 
itrans 1,1 i1 60 t1 10m i2 60 t2 10m trig1 trigout  
 
# Arm the trigger – next edge at 35V rising will produce an external trigger 
trig1 1,1 arm 

  # Present the results 
  parray minV 
  parray maxV 
  parray deltaV 
 
  return 
} 
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8.3. Merging the PowerShell API 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 should be considered before 
merging applications into a common shell. 
 

PowerShell Commands PowerShell Globals 
port port 
polarity port_available 
alt channel_available 
class slotRange 
passive portRange 
trig1     (n/a for PSA-PL) emulationMode 
trig2     (n/a for PSA-PL) emulationPath 
trigout   (n/a for PSA-PL)  
trig_port (n/a for PSA-PL)  
iload  
itrans    (n/a for PSA-PL)  
paverage  
power_port  
power_check  

 
PowerShell is provided with four Tcl source-code initialization files in the directory path:  
 
¾ c:\Program Files\Sifos\PSA1200\       (Microsoft Windows platforms) 
¾ <User Home Directory>/Sifos/PSA1200/  (Linux/Unix platforms) 

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

File Purpose 
tclshrc.tcl Sourcing this file will configure a Tcl shell for PowerShell including command-line 

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

line prompt that embeds present slot,port connection. 
tclshrc_psapi.tcl Sourcing this file will layer (or add) the PowerShell API into a Tcl shell without 

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

modifying the standard “%” prompt. 
 
To merge the PowerShell API into a Tcl shell, execute the following command from Tcl: 
 
source “c:/Program Files/Sifos/PSA1200/tclshrc_psapi.tcl”   (Windows PC) 
source “$env(HOME)/Sifos/PSA1200/tclshrc_psapi.tcl”         (Linux/Unix WS) 
 
To merge the PowerShell API into a Wish shell, execute the following command from Wish: 
 
source “c:/Program Files/Sifos/PSA1200/wishrc_psapi.tcl”   (Windows PC) 
source “$env(HOME)/Sifos/PSA1200/wishrc_psapi.tcl”         (Linux/Unix WS) 
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PowerShell Tcl and Wish may be sourced into Tcl and Wish respectively at “Level 0” or below that meaning that the 
sourcing may be done by a Tcl script. 
 

8.3.1. 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.    
 
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. 
 

8.3.2. Initial Connection Dialog Control – PowerShell Wish (and PSA Interactive) 
Whenever PowerShell Wish (or PSA Interactive) 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 values is set to 0, the connection dialgog will 
be bypassed and the application will automatically attempt to connect to the most recently connected PSA address. 
 
NOTE!   It is generally not a good idea to bypass the initial connection dialog if multiple (2 or more) PSA’s 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. 
 

8.4. Managing PowerShell from External Applications Including TCL 
Various features are incorporated into PowerShell to enable either batch mode or interactive control of PowerShell from 
remote processes and programs on a host PC.   These features enable execution of PowerShell commands in one of the 
following modes: 
 

Batch (Script Execution) Mode Enable pre-defined PowerShell script(s) to execute upon invoking 
PowerShell from and external application program. 
 

Interactive (Command Execution) 
Mode 

Invoke a stay-resident PowerShell session and pass commands to and 
hand-shake with PowerShell via a simple file-based interface. 
 

 

8.4.1. Invoking PowerShell and PowerShell Scripts from an Outside Program or Process 
PowerShell TCL can be invoked from an outside process in one of two manners: 
 
On Microsoft Windows PC’s, the executable program c:\Program Files\Sifos\PSA1200\PowerShell Tcl.exe will 
launch PowerShell Tcl.   A PowerShell Tcl Test Script can be automatically executed in that shell if specified as an 
argument to the PowerShell Tcl.exe command.   Upon completion of the PowerShell script, PowerShell Tcl will close. 
 
In the following example, a PowerShell Test script will be launched from Windows (“DOS”) command shell.   This 
script will measure port voltages on a PSE connected to ports 7,1 – 8,2 of PSA 192.168.221.106.   Prior to launching 
this command, the tclshrc.tcl resource file discussed in Section 8.3 above will be modified to bypass the user 
connection dialog. 
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Windows Command Shell Commands PowerShell Test Script named c:\myTest.tcl 
cd c:\Program Files\Sifos\PSA1200 
"PowerShell Tcl.exe" c:\myTest.tcl  

psa 192.168.221.106 
alt 99,99 A 
polarity 99,99 neg 
foreach port "7,1 7,2 8,1 8,2" { 
  set status [power_port $port c 0] 
  append Vport "Port $port: [lindex $status 1] volts\n" 
  psa_disconnect $port 
} 
puts $Vport 

 
The above example produces the following result: 

 
 
The test results from myTest.tcl can be readily routed to a text file for reading by an outside application.  This is done 
by simply modifying the Shell Command above to direct output to a specified file such as c:\myResults.txt. 
 
"PowerShell Tcl.exe" c:\myTest.tcl > c:\myResults.txt 

 
This produces the following text file in c:\myResults.txt: 
 

Figure 8.8  Remote Execution of PowerShell Test Script myTest.tcl 

Figure 8.9  Routing Test Output to a Text File 
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Another more general way to accomplish this same task that works outside of Micrsoft Windows is to execute the 
binary for Tcl with an argument to source the PowerShell Tcl resource file, tclshrc.tcl   (or tclshrc_psapi.tcl).   This will 
required an additional edit to tclshrc.tcl to add the user application script at the very end of tclshrc.tcl (or  
tclshrc_psapi.tcl).   This is illustrated in the following example with the same myTest.tcl user script. 
 

Windows 
Command 
Shell  
Command 

cd c:\Program Files\Tcl\bin 
tclsh84.exe "c:\Program Files\Sifos\PSA1200\tclshrc.tcl"   

Linux 
Shell 
Command 

cd $HOME/bin 
PowerShell_TCL.sh 

tclshrc.tcl 
Edits 

 

 
The above example produces the following result: 

# =================================================================
# PROC ID:     psa1200_auto_execute_file

…
…
# Initial Connection Control
#   Set psaConnectPause to 0 to bypass initial connection address prompt and automatically connect
#     to most recently connected PSA
#   Set psaConnectPause to between 2 and 60 seconds set the prompt waiting time before 
#     connection to most recenlty connected PSA automatically occurs.
# NOTE!!!! 
#   The connection dialog should NOT be bypassed where multiple PSA's are utilized by multiple
#     users on the same network unless PSA's are fully dedicated to individual users!
set psaConnectPause 0

…
# ===============================================
# ENTER STARTUP COMMANDS OR AUTO-RUN SCRIPTS HERE

source c:/myTest.tcl

************************************************************
**********        PowerShell Command Processor 3.2**********
**********       for the PowerSync Analyzer       **********
**********                                        **********
********** Copyright 2008 Sifos Technologies, Inc.**********
**********                                        **********
********** use '?' or 'psa_command' for help      **********
********** use 'psa_test' for standard test help  **********
************************************************************

************Connecting to PSA at 192.168.221.106 ************

PSE Local Configuration ************************************
c:/Program Files/Sifos/PSA1200/Config/psa_local.txt

***** Use psa_pse to configure PSA Analyzer for this PSE. ******

7,1: 49.5 volts
7,2: 49.9 volts
8,1: 49.5 volts
8,2: 49.5 volts

Figure 8.10  Text File Output from myTest.tcl 
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Users should be aware that when PSA software is installed the PowerShell initialization files tclshrc.tcl, 
tclshrc_psapi.tcl, wishrc.tcl, and wishrc_psapi are all read-only files.   To modify them requires that permissions be 
changed.   Also, when software upgrades are performed, users should assume that any modifications made locally to 
those files will be lost unless copies of those modified files are maintained in other directories. 
 
Note that this sequence of events will happen every time PowerShell TCL is opened. 
 

8.4.2. Invoking a PowerShell TCL With Remote Command Processing 
PowerShell TCL can also be opened in a manner where it will accept PowerShell (and TCL) commands passed through 
a short ascii text file.  The command passing file utilized is: 
 
c:\Program Files\Sifos\PSA1200\Config\env\psa_command.txt    (Microsoft Windows) 
$Home/Sifos/PSA1200/Config/env/psa_command.txt                    (Linux/Unix) 
 
Any outside program that can produce a file with PowerShell commands and arguments organized as list elements can 
transmit commands to PowerShell TCL for execution.   This file will be volatile in that as soon as it is created by the 
outside program, it will rapidly be read and deleted by PowerShell TCL. 
 
To place PowerShell into this Remote Command Processing mode, a 
simple modification is made to the PowerShell TCL resource file 
tclshrc.tcl (see Section 8.3 above).   Near the bottom of that file, the 
commented psa_echo command is “un-commented” so that it will 
automatically invoke when PowerShell TCL is invoked.    This will 
open PowerShell TCL in the command polling (or Remote Command 
Processing) mode. 
 
tclshrc.tcl will also need to be configured to bypass the initial 
connection dialog.   Section 8.3 above discussed methods for 
bypassing initial connection dialog and delay.    
 
Note!  The above methods may also be applied with Wish shells using 
the Wish shell resource file wishrc.tcl in place of tclshrc.tcl. 
 

Figure 8.11  Remote PowerShell Test Script Executed Via tcl84.exe Execution 

Figure 8.12  tclshrc.tcl Modified to Enable 
Remote Command Processing 
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The command passing file must 
be created with each PowerShell 
command or command sequence 
and associated arguments 
organized as a list.   Each 
command must be surrounded in 
braces { } to accomplish this.   
The following command passing 
file is an example of a sequence 
that connects to a PSA chassis, 
configures it for a particular PSE 
type, then runs the PSE 
Conformance Test Sequencer on 
4 ports  (3 commands): 
 
 
 
 
c:\Program Files\Sifos\PSA1200\Config\env\psa_command.txt:  
 
 
 
 
 
 
When PowerShell TCL completes execution of all passed commands, it will create a short ascii text file 
 
c:\Program Files\Sifos\PSA1200\Config\env\psa_response.txt 
 
that will simply contain the value “DONE”.  This serves as a handshake to the outside process that other commands 
may be passed into PowerShell TCL.  The outside, or executive process may then remove that file if it chooses to. 
 
A special command can be passed to PowerShell TCL to end Remote Command Processing and allow it to return a 
normal PowerShell interactive prompt.  This command is: 
 
psa_echo_off 
 
This command will enable any subsequent commands entered into the PowerShell TCL resource file to execute, such as 
a possible “exit” command discuss below. 
 

8.4.3. Returning Test and Measurement  Results to Host Applications 
Generally, the above method for interactive interfacing with PowerShell is best applied when the commands passed to 
PowerShell are actually automated test scripts written with the PowerShell API and stored into the 
…PSA1200/Contrib/ directory.   These scripts should be written to collect any test data or query results, and store 
those to any user-specified ASCII file for passing back to a host application outside PowerShell and Tcl/Tk.   For 
example: 
 
 
 
 
 
PowerShell test sequencers for PSE Conformance Test Suite and PSE Multiport Test Suite provide this capability 
through simple command arguments to specify test file names and locations.   Those files can be ascii text files or .csv 
(.xls) files that are created as those sequencers run.   Sections 4.13 and 4.14 provide further information concerning the 
use of the sequence and multiport commands including file handling arguments. 
 

{psa 192.168.221.106} 
{psa_pse myPSE} 
{set portList "1,1 1,2 2,1 2,2"} 
{myTestProgram $portList} 

Figure 8.13  PowerShell Tcl Opent to Interactive Command Processing Mode 

{psa 192.168.221.106} 
{myTestProgram  "1,1 1,2 2,1 2,2 3,1 3,2" –file myResultsFile.txt} 
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8.4.4. Automatically Terminating PowerShell TCL Upon Script Execution 
PowerShell TCL can automatically terminate upon completion of  either a Pre-Defined Batch Process or a Remote 
Command Processing session.   This feature is also enabled by a simple edit to the PowerShell TCL resource file: 
 
c:\Program Files\Sifos\PSA1200\tclshrc.tcl 
 
At the very bottom of the resource file is a header followed by the command,  
 
exit 
 
commented out.   By removing the “#” TCL comment character, the exit command will become the final command 
executed in PowerShell and the PowerShell console or session will close automatically. 
 
If  the Remote Command Processing mode is invoked via the psa_echo command discussed above, then the 
command psa_echo_off must be passed to PowerShell TCL so that it can move on to exit the session. 

 

 

8.5. Integrated Power-over-Ethernet and Packet Transmission Testing 
Popular Ethernet transmission test and load instruments are equipped with TCL-based programming and interactive 
control capabilities.  Since PowerShell utilizes TCL, the opportunity exists to combine libraries under a single console 
and execute test scripts written to control both PowerSync Analyzers and Ethernet test equipment. 
 
This capability gives script developers the option to generate efficient tests that can: 
 

• Evaluate impact of Powered-Device emulations on transmission integrity 
• Evaluate impact of data transmission signals on PoE voltages 
• Parallel test PoE characteristics and Data Transmission characteristics in the interest of minimizing total 

test time. 
 

Powered-Device emulations may take the form of various load 
changes and rapid load transient conditions.  These are readily 
controlled utilizing PowerShell commands discussed earlier in 
Section 4.   During a packet transmission and capture sequence, 
a test script could run various scenarios of load transients and 
transitions, then evaluate any negative consequences to packet 
transmission.   The standard test script, psa_test_load described 
in Sections 3.2.1 and 4.8 provides a flexible means to generate 
active load sequences that can operate concurrently with a data 
transmission test. 
 
The impact of data transmission on PoE bus voltage is readily 
analyzed using the AC Meter and/or Peak Voltage Meter.   A 
test script might vary packet rate and packet size looking for any evidence of signal “leakage” onto the DC voltage rail. 
 
Spirent’s SmartBits products are an example of a Ethernet performance tester offering a TCL API for automated script 
development.  The following sequence of commands may be used in a PowerShell console to integrate in the SmartLib 
TCL API to PowerShell. 

 
  set smartPath "c:/Program Files/SmartBits/SmartLib" 
  set smartTcl "Tcl/TclFiles" 
  set smartComm "Commlib" 
 
  # Determine that Smart Lib is installed in the typical place 
  if { [file exists "$smartPath/$smartTcl/smartlib.tcl"] == 0 } { 

# ==================================================================================
# REMOVE '#' BELOW IF YOU WANT TCL SHELL TO TERMINATE UPON COMPLETION OF COMMANDS & 
# SCRIPTS 
exit 

Figure 8.14 Load Sequencing from psa_test_load 
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    return -code error "CANNOT FIND SmartLib @ /PROGRAM  
    FILES/SmartBits/SmartLib..." 

  } 
 
  # Place the Tcl DLL's into the Comm Library if they are not already there 
  file copy -force "$smartPath/$smartTcl/tclet100.dll" "$smartPath/$smartComm" 
  file copy -force "$smartPath/$smartTcl/tclstruc.dll" "$smartPath/$smartComm" 
 
  cd "$smartPath/$smartComm" 
  set smartVer [source "$smartPath/$smartTcl/smartlib.tcl"] 

 
A “contributed” script is available for the PowerSync Analyzer that will automatically load from the ..\Contrib directory 
offering a single command to integrate SmartLib into PowerShell.  When the script “psa_smartlib.tcl” is placed into 
the …\Contrib directory, simply combine environments as follows: 

 

 
 

 
 

PSA-1,1>psa_smartlib 
************ SmartLib TCL Enabled ! ****************** 
SmartBits Programming Library 5.00-85 
 
PSA-1,1> 
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9. PoE Service Analyzer Application 
 

The PowerSync Analyzer 3.2 software release includes a fully automated test application and reporting tool for testing 
PoE Service to a PD.   This application allows each PSA test port to function as a highly sophisticated service analyzer 
at the 802.3af PD interface (or service outlet). 
 
The PoE Service Analyzer application is accessible through either PSA Interactive or PowerShell.   This section will 
introduce the types of testing performed by the PoE Service Analyzer and the associated reporting available.   It will 
also present configuration alternatives including support for “in-band” instrument control from a remote host.   Finally, 
it will overview the additions to PSA Interactive and PowerShell that access the PoE Service Analyzer. 
 

9.1. PoE Service Access Tests 
 

The PoE Service Analyzer combines PowerSync Analyzer test ports with specialized application software to enable 
the most comprehensive and fully automated testing available for PoE analysis and qualification at a Powered Device 
service access point.   The tests available go well beyond standard power-up and line voltage measurements found in 
low cost, hand-held analyzers.  The PoE Service Analyzer will fully assess interoperability risks, safety hazards, and 
PoE performance limitations at the connection to any Powered Device. 
 
The PoE Service Analyzer provides fully automated testing in 3 categories: 
 
Basic Service Tests evaluate the basic Power-over-Ethernet connection, reporting connection information such as 
powered pairs (including multiple PoE sources), power polarity, and the ability of the PoE service to power up typical 
(and nominal) Class 0, Class 1, Class 2, and Class 3 Powered Devices*. 

 
Parameter Description Range of Outcomes 
PD_Class_0: Ability of service to power typical Class 0 PD ENABLED / DISABLED 
PD_Class_1: Ability of service to power typical Class 1 PD ENABLED / DISABLED 
PD_Class_2: Ability of service to power typical Class 2 PD ENABLED / DISABLED 
PD_Class_3: Ability of service to power typical Class 3 PD ENABLED / DISABLED 

CONNECTION: Powered Cable Pairs (number of services) 
ALT A, ALT B,  
ALT A+B (redundant) 

POLARITY: Power Polarity (per Powered Pair) 
MDI(positive) /  
MDI-X(negative) 

 
 

Parametric Tests report a number of parameters of the PoE service that are relevant to interoperability of all PD’s at 
the PoE service outlet.  Additionally, certain safety related behaviors of the PoE service are analyzed.   Information 
collected includes line voltages (DC and AC) at power extremes, detection signature range verification, rejection 
signature range verification, inrush and overload tolerance of the PoE connection, disconnect timing, and overload 
timing response of the PoE connection.  In performing these tests, the PowerSync® Analyzer is utilized to emulate a 
wide range of IEEE 802.3af compliant steady state and transient Powered Device behaviors. 

 
Parameter Description Range of Outcomes 

DCV_(1W): 
PoE Line Voltage to Low Power PD 
to assure valid line voltage to low power PD  (36 to 57 VDC) 

0 – 60 VDC 
PASS / FAIL  

ACV_(1W): 
PoE Line Noise to Low Power PD 
to assure “clean” DC line voltage to low power PD (< 0.5 Vpp) 

0 – 5 VAC 
PASS / FAIL 

DCV_(13W): 
PoE Line Voltage to High Power PD 
to assure valid line voltage to high power PD (36 to 57 VDC) 

0 – 60 VDC 
PASS / FAIL 

ACV_(13W): 
PoE Line Noise to High Power PD 
to assure “clean” DC line voltage to high power PD (< 0.5 Vpp) 

0 – 5 VAC 
PASS / FAIL 

MIN_DETECT: 
Power Applied to Valid Low-End PD Signature 
to assure all Valid PD’s are detected properly (24 Kohm) 

PASS / FAIL 

MAX_DETECT: 
Power Applied to Valid High-End PD Signature 
to assure all Valid PD’s are detected properly (26 Kohm) 

PASS / FAIL 

Non802_DET: 
Power Applied to Capacitive Load, Invalid 802.3af PD 
to note capability of PSE to power many “legacy”  PD’s 

NONE /  
Non802-Detect 

MIN_REJECT: 
Rejection of Invalid Low-End PD Signature 
to assure that  non-PoE devices  do not get powered  (15 Kohm) 

PASS / FAIL 
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Parameter Description Range of Outcomes 

MAX_REJECT: 
Rejection of Invalid High-End PD Signature 
to assure that  non-PoE devices  do not get powered  (33 Kohm) 

PASS / FAIL 

CAP_REJECT: 
Rejection of Highly Capacitive PD Signature 
to assure that  non-PoE devices  do not get powered   

PASS / FAIL 

INRUSH_TOL: 
Tolerance of Service to Worst Case Allowable Startup Load 
to assure proper startup of all compliant PD’s (400 mA, 45 msec) 

PASS / FAIL 

OVERLD_TOL: 
Tolerance of Service to Maximum Transient Overload 
to assure power maintained to compliant PD’s (400 mA, 45 msec) 

PASS / FAIL 

PD_DISCX: 
Power Removal Timing on PD Disconnect 
to assure PoE service will not damage non-PD’s (300 – 400 msec) 

0 to 1500 msec  
PASS / FAIL 

OVERLD_OFF: 
Power Removal Timing on PD Overload Shutdown 
to assure PoE Service will not damage cables and connections (50 – 
75 msec) 

0 to 1500 msec  
PASS / FAIL 

 
Classification Service Tests report the behavior of the PoE service connection to each PD classification (0, 1, 2, or 3).  
Information reported includes maximum power capacity available by PD classification as well as the ability of the PoE 
connection to deliver the appropriate power capacity to PD classification signatures that are borderline for each PD 
classification. 

 
Parameter Description Range of Outcomes 

CLASS_0_PWR: Power Available to a nominal PD Classifying as Class 0 
to assure a minimum of 12.95 watts is available to PD 

0 to 20 Watts 
PASS / FAIL 

CLASS_1_PWR: Power Available to a nominal PD Classifying as Class 0 
to assure a minimum of 3.84 watts is available to PD 

0 to 20 Watts 
PASS / FAIL 

CLASS_2_PWR: Power Available to a nominal PD Classifying as Class 0 
to assure a minimum of 6.49 watts is available to PD 

0 to 20 Watts 
PASS / FAIL 

CLASS_3_PWR: Power Available to a nominal PD Classifying as Class 0 
to assure a minimum of 12.95 watts is available to PD 

0 to 20 Watts 
PASS / FAIL 

CLASS_0_RNG: 
Power Available to PD with Borderline Class 0 Signatures 
to assure all Class 0 PD’s receive the same power allocation 

PASS / FAIL 

CLASS_1_RNG: 
Power Available to PD with Borderline Class 1 Signatures 
to assure all Class 0 PD’s receive the same power allocation 

PASS / FAIL 

CLASS_2_RNG: 
Power Available to PD with Borderline Class 2 Signatures 
to assure all Class 0 PD’s receive the same power allocation 

PASS / FAIL 

CLASS_3_RNG: 
Power Available to PD with Borderline Class 3 Signatures 
to assure all Class 0 PD’s receive the same power allocation 

PASS / FAIL 

 
* Note:  By the IEEE 802.3af standard, PD’s are classified by power utilization according to the table below.  PD’s are 
responsible for “signaling” this classification prior to receiving power from the PoE enabled network connection. 
 

Classification PD Maximum Power Requirement 
0 0.44 to 12.95 Watts 
1 0.44 to 3.84 Watts 
2 0.44 to 6.49 Watts 
3 6.49 to 12.95 Watts 

 

9.2. PoE Service Test Reporting 
 
The Sifos PoE Service Analyzer includes a colorful Microsoft Excel Test Report (see Figure 9.1) that can be 
automatically produced upon completion of the full set of PoE Service Access Tests.   The report performs limit 
checking and color formatting of each test outcome.   It also presents a graphical depiction both required and available 
power to each PD Class, PoE line voltage and line noise across PD power levels, and transient (burst) power 
performance of the PoE service. 
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The Microsoft Excel spreadsheet report 
includes time and date of testing, as well as 
notation of the test instrument (IP Address and 
Test Port) utilized.   Users may enter test site 
or outlet information into the report header. 
 
Additionally, if an In-Band test configuration 
is utilized (see PoE Service Test 
Configurations below) and the Ethernet LAN 
link is found to drop and return as PoE power 
is applied or removed, a link delay parameter 
will be provided to note the time delay that 
might occur between a PD power-up and 
actual link communications. 
 
Text reports (see Figure 8.2) may also be 
produced when running all or a subset of the 
PoE Service Access Tests.  These reports are also time-date stamped and carry much of the same information included 
in the spreadsheet report. 

 

9.3. PoE Intermittent Service Detection 
 

The PoE Service Analyzer also includes an automated Line Monitor 
designed to capture intermittent service drop-outs.   This test may be 
configured to run with PD Class 1, Class 2, or Class 3 emulation.   
Users select between a 30 minute test and a 12 hour test, though in 
either case, user’s have the option to terminate monitoring at any time 
and recover results.    

 
Intermittent Service Detection is sensitive to power drops that are 
either instantaneous or of longer durations.   The test will report a 
count of observed drops as well as the elapsed time until the first 
observed service drop-out. 

 
Testing for intermittent 
PoE service at any test 
site or outlet may can be 
beneficial both for 
assessing intermittent 
connections and for 
capturing PSE behaviors 

Figure 9.5 PoE Line Monitor Report 
Figure 9.4 PoE Service Line Monitor 

Figure 9.1 PoE Service Spreadsheet Report Showing Fully Compliant Service

Figure 9.2 PoE Service Text 
File Report 

Figure 9.3 PoE Service Spreadsheet Report, Non-Compliant Service 
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at a particular outlet when power demands or other intermittent transitions are exceeding total output power capacity 
across a range of PoE served devices.  Line Monitor Test Reports can be saved to a time-date stamped text file (see 
Figure 9.5) upon test completion. 

 

9.4. Visual PoE Analysis 
 
Another unique feature of the Sifos PoE Service Analyzer is the ability to produce graphical waveforms of controlled 
PoE events.   These waveforms can be useful for observing problem behaviors. 
 
Two Power-Cycle waveforms are included to observe the full cycle of an ordinary PoE power-up and PD disconnect 
power-down captured over a 5 second time interval.   One waveform looks at line voltage while the other records 
electrical current flow.   Both can be configured to run with PD Class 1, Class 2, or Class 3 emulation.   Users with 
very moderate understanding of PoE technology can observe and analyze detection signaling, classification signaling, 
the powered line state, and PSE response to a PD disconnect. 
 
Two additional waveforms available are Disconnect Shutdown and Overload Shutdown.  These waveforms may 
utilized to visualize the PD service outlet response to either a PD disconnect or a PD transient overload condition.  Both 
conditions should result in power removal in order to prevent damage to network devices when plugged into  

 
the service outlet.   The disconnect shutdown should occur in 
approximately a half second while the overload shutdown should 
occur in less than one tenth of a second, regardless of PD 
Classification selected. 
 
Following waveform capture, waveforms may be printed or 
imported to Microsoft Excel for further analysis as shown in 
Figure 9.7. 
 
 

Figure 9.7 Voltage Cycle Waveform - Excel 

PoE Power Cycle - Voltage PoE Power Cycle – Current (Class 3 PD)

PoE PD Disconnect Shutdown PoE PD Overload Shutdown

PoE Power Cycle - Voltage PoE Power Cycle – Current (Class 3 PD)

PoE PD Disconnect Shutdown PoE PD Overload Shutdown

Figure 9.6  PoE Service Analyzer Waveforms 
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9.5. PoE Service Test Configurations 
 

Remote, In-Band Test Config. Remote, Out-of-Band Test Config. Local Test Config 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Figure 9.8  PoE Service Analyzer Test Configurations 
 
The PoE Service Analyzer can be configured in any of several ways to enable testing of PoE Service.  In common to 
all configurations, the PSA test port is connected wherever the PD is to be connected.   The examples above 
demonstrate configurations using the PSA-100 Compact PowerSync Analyzer, however the same configurations can be 
applied using PSA-1200 or PSA-2400 test ports. 
 
Remote In-Band Configuration:  In this configuration, the PowerSync Analyzer is controlled over the network using 
the same connection that carries the PoE service to be tested.   PoE Service Test software is designed to tolerate 
temporary LAN communications drop-outs that may occur as the power service is initiated or removed over the course 
of PoE Service testing.   The software host may be a Microsoft Windows PC or Linux Workstation collocated on the 
same network.  The network must be configured to allow Telnet protocols. 
 
Remote Out-of-Band Configuration:  In this configuration, the PowerSync Analyzer is controlled over the network 
using a different connection from that carrying the PoE Service to be tested.   This configuration will overcome any 
time delays or other uncertainties that might develop with PoE LAN service as it is subjected to various test conditions. 
Some PoE enabled switches, for example, will suspend LAN communications for 30 seconds or more with each 
application and removal of PoE power. 
 
Local Test Configuration:  In this configuration, the PowerSync Analyzer is controlled directly from a laptop or PC in 
the same locality as the PoE service being tested.  This configuration is convenient for moving the instrument around 
and testing a number of remote service points in succession. 
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9.6. PSA Interactive and the PoE Service Analyzer 
 
The PoE Service Analyzer Application can be 
accessed from the Test drop down menu found in 
the main menu for PSA Interactive (Figure 9.9).  
This opens a new menu provided specifically for 
the PoE Service Analyzer. 
 
Within the PoE Service Test (Figure 9.11) 
window are controls to select and connect to a 
PowerSync Analyzer (Select PSA), and to further 
select the Test Slot and Test Port.  Select PSA 
will open another dialog box (Figure 9.10) that 
enables addition or selection of a known PSA 
instrument.  The Test Slot will always be “1”  
for the PSA-100 (PSA Compact), however, the Test Slot can range from 1 to 12 
when using PoE Service Test with the chassis-based PSA-1200 PowerSync® 
Analyzer. The Test Port may be selected as “1” or “2” since there are 2 identical and 
independent test ports available on each PSA-100 or PSA-1200 test blade. 

Simple radio button 
controls allow the 
selection of a 
specific test group 
or the optional 
selection of All 
Tests.  Each of the 
test groups are 
described in 
Comprehensive PoE Service Access Tests above. 

 
Visual waveforms are selected using one of the Scope 
Trace radio buttons.  Each of the four traces was 
described above.   The Line Monitor offers 30 
Minute and a 12 Hour intermittency testing options.   
Scope Traces and Line Monitor measurements 
require the selection of a PD Power, or load, to 
emulate as these measurements are run.   A Class 1 
PD represents a 3.8 Watt device, a Class 2 PD 
represents a 6.5 Watt device, and a Class 3 PD 
emulates a 13 Watt device.   Note that the PD 
classification selections are disabled for the PoE 
Service Tests since those tests cycle through all PD 
classes during the course of testing. 

 
 
 
 
 
Run Test initiates the PoE Service Test, Scope Trace, or Line Monitor 
selected.  As the test runs, test status information will be presented.   PoE 
Service Tests and the Line Monitor may be terminated mid-test by the Done 
button which becomes the Stop Test button as those tests and measurements 
execute.   In the event Stop Test is pressed, the accumulated results captured 
will be presented in the results window. 
 
The Excel Report button is only available upon completion of All Service 
Tests.  This button will open the PoE Service Spreadsheet Report described 
earlier. 
 
Test results may be optionally saved to a textual report file by selecting the 
Save Results button.   This will open a brief dialog to state the time-date 
stamped name and location of the saved report file. 

Figure 9.10 PSA Selection Dialog 

Figure 9.11 Sifos PoE Service Analyzer Menu, Results 

Figure 9.12 Service Test Status 

Figure 9.9  Accessing the PoE Service Analyzer 
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9.7. Accessing the PoE Service Analyzer from PowerShell 
 
The automated tests for PoE Service and Service Monitoring may also be accessed using commands from PowerShell 
TCL or PowerShell Wish.   These tests do not require any kind of pre-configuration of the PSA test port to the type of 
PSE servicing the PoE interface.   The tests will automatically scan for powered pairs and power polarity. 
 
Utilizing PowerShell can be a significant automation advantage when the PoE Service or Service Monitoring tests are 
to be automatically run in succession across one or more service outlets without user intervention. 
 

Command Command Parameters 
<slot,port>  <basic | parm | class | all <-s>> <-f> <-v> psa_poe_service 
Executes the PoE Service Test application according to user configuration.  This test will automatically 
deliver a spreadsheet report if “all” tests are specified along with the appropriate reporting option. 
 
<slot,port>   Specifies the PSA test port.  Default is current slot and port. 
basic   Run only the Basic PoE Service Tests described in Section 9.1 above. 
parm   Run only the Parametric PoE Service Tests described in Section 9.1 above. 
class    Run only the Classification Integrity PoE Service Tests described in Section 9.1. 
all        Run all (basic, parametric, and classification integrity) Tests described in Section 9.1.  This is the 

default mode and must be utilized to generate the spreadsheet report described in Section 9.2  
above. 

-s   Control to produce spreadsheet report shown in Section 9.2. 
-f   Control to produce a time-date named text file test report.  This can be specified whether running all 

Service Tests or only a subset of Service Tests. 
-v   Control to run the PoE Service Test in a “verbose” diagnostic mode. 
<slot,port>  <1 | 2 | 3> <short | long> <-f> psa_poe_monitor 
Executes the PoE Service Monitor to capture and report on intermittent PoE Service drops. 
 
<slot,port>   Specifies the PSA test port.  Default is current slot and port. 
1   Runs the Service Monitor using a Class 1 PD and associated power load. 
2   Runs the Service Monitor using a Class 2 PD and associated power load. 
3   Runs the Service Monitor using a Class 3 PD and associated power load. 
short  Specifies to run the Service Monitor over a 30 minute period.  This is the default. 
long    Specifies to run the Service Monitor over a 12 hour period.   
-f  Control to request a time-date named text file report be generated upon completion of the testing. 

 


