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1. The PhyView Analyzer & Ethernet PHY Testing 

1.1. PVA-3000 Overview 

The PVA-3000 PhyView Analyzer is designed to bridge the wide coverage gap between comprehensive Ethernet 

twisted pair PHY compliance testing and rudimentary link verification testing.  The PVA-3000 introduces an 

innovative, multi-port capability dedicated to 10/100/1000BaseT physical layer characterization under controlled 

impairments including line loss, ingress noise, jittered or offset timing, and even Power-over-Ethernet.  The PVA-3000 

tests Ethernet switches and routers, discrete LAN interfaces, link transmission components, and network service 

integrity at any DTE interface. 

 

The key benefits provided by the PVA-3000 are high testing productivity and quality assurance that comes about from 

a comprehensive range of measurements and analyses. 

1.1.1. Test Productivity 

The PhyView Analyzer performs an array of transmitter, interface, and receiver measurements on any 

10/100/1000BaseT Ethernet port using a direct RJ-45 plug connection.  In combination with the PHY Performance Test 

Suite, all testing is fully automated and can be sequenced over 24 DUT ports (or 96 gigabit pairs) with a single click of 

a mouse.   Comprehensive, colorful, and graphical spreadsheet reports are automatically generated for each device-

under-test (DUT) port tested.   There are no special requirements of DUT ports ï so long as they can link they can be 

fully analyzed by the PhyView Analyzer. 

1.1.2. Quality Assurance 

For years, engineers and technicians have been constrained by a wide test coverage gap between true IEEE 802.3 

physical layer qualification and simple link, or packet flow tests that demonstrate basic functionality with very limited 

parametric insight and diagnostic visibility.  At one extreme, traditional physical layer testing is very comprehensive 

but is also expensive, time consuming ï typically one pair at a time, and requires significant expertise.  Often, these 

tests are not achievable unless DUTôs are placed in special testing modes not available to commercially packaged 

10/100/1000BaseT ports.   

 

At the other extreme, link-ups and packet flows can be achieved rather easily and inexpensively.  However, this type 

testing seldom quantifies any characteristic of performance while relying on ñunknownsò testing ñunknownsò under 

ñuncharacterizedò conditions. 

 

The PhyView Analyzer fills this wide coverage and productivity gap.   Measurements such as transmitter power levels, 

transmitter frequency shaping, and signal-to-noise ratio offer quantitative insights into transmission performance 

without any more effort than it takes to perform basic link tests and simple packet flows.  Interface measurements such 

as Return Loss and Crosstalk flag defects that would otherwise serve as hidden impairments.  Receivers are 

characterized under controlled stresses such as worst case insertion loss, alien crosstalk (ingress noise), timing offsets, 

and random jitter.  Fully automated stressed receiver tests are performed either with packet flow or link monitor 

methods on DUTôs with individual ports as well as multi-port devices such as switches, routers, and repeaters. 

1.1.3. Configurations 

The PVA-3000 is provided in one of two configurations: 
 

¶ PVA-3000 multi-blade chassis with 12 slots and test capacity of 2 to 24 ports 

¶ PVA-3002 two-port, Compact Analyzer 

 

Both configurations offer identical per-test-port features and run from a common host software environment. 

 

The PHY Performance Test Suite is sold as a soft-key enabled option to any PVA-3000 configuration. 

1.1.4. The PowerSync Analyzer Family of Instruments 

The PhyView Analyzer is a member of the PowerSync Analyzer (PSA) family of test instruments from Sifos 

Technologies.  The PowerSync Analyzer (PSA-3000) is the industry leader for Power-over-Ethernet (PoE) verification, 

analysis, and testing. 

 

The PVA-3000 consists of a PSA-3000 chassis with one or more PVA-3102 test blades.  The 12-slot PSA-3000 chassis 

can host any combination of PVA-3102 (PhyView Analyzer) and PSA-3202 (PowerSync Analyzer) adding up to 12 

test blades.   The PVA-3002 consists of a single-slot PSA-3002 controller packaged with a single, 2-port PVA-3102 

test blade.   From a features and control point of view, the PVA-3002 is identical to a PVA-3000 with a single PVA-

3102 test blade in test slot #1. 
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Each member of the PowerSync Analyzer family of instruments shares each of the following features: 
 

¶ Two, fully autonomous micro-controller hosted Test Ports per test blade or per instrument 

¶ One instrument controller per instrument 

¶ Instrument control over a single 10/100BaseT Ethernet interface 

¶ A USB (or older RS-232 Serial) interface exclusively for IP Address configuration and controller 

firmware updates 

¶ PowerShell PSA:  A Tcl/Tk based command console and script automation environment enabling 

interactive command line configurations and queries as well as powerful features for automated test 

development. 

¶ PVA Interactive Graphical User Interface:  An instrument-specific software application for 

interactive control and testing that sits on top of PowerShell PSA.   PVA Interactive for the 

PhyView Analyzer is a Tcl/Tk application that provides intuitive access to most PhyView Analyzer 

testing resources. 

 

Throughout this manual, the term PSA may be used to refer specifically to the PowerSync Analyzer family and more 

specifically to the PSA-3000 chassis. 

 

The PVA-3102 test blade has been engineered to work in all PowerSync Analyzer instrument chassisô.  The following 

table outlines configuration options and restrictions by chassis type. 
 

Instrument Chassis Maximum Number of PhyView Analyzer Test Blades 

PSA-3000 PowerSync Analyzer for PoE+ 12 

PSL-3000 Programmable Load for PoE+ 12 

PSA-1200 PowerSync Analyzer 6  (4 if combined with PSA-1200 test blades) 

PSA-1200-PL Programmable Load  6  (4 if combined with PSA-1200-PL test blades) 
 

1.2. Ethernet Twisted Pair PHYôs: A Brief History 

Historically, Ethernet twisted pair physical layer (PHY) technology has evolved from simple bi-level digital pulse 

signaling (e.g. 10BaseT) to more complex, higher density, wider bandwidth encoding schemes that depend upon 

sophisticated digital processing technologies to both generate and recover digital traffic (e.g. 1000BaseT).  The ñBaseò 

terminology refers to the fact that Ethernet twisted pair PHYôs are baseband signals rather than modulated carriers that 

are typically found in broadband network connections.   

 

Under IEEE 802.3, strict rules regarding backward 

compatibility and technology coexistence have assured smooth 

and seamless transitions to newer and faster networking 

technologies.  The introduction of Auto-Negotiation with 

100BaseTx enabled link partners to determine technology 

compatibility so that links start up with the highest possible 

performance level.  Auto-Negotiation has since evolved to 

resolve numerous link features between link partners. 

 

On the cabling side, EIA/TIA Category 3 structured cabling 

created the electrical conduit for 10BaseT.  This was a low cost 

transmission medium with capability to connect link partners up 

to 100 meters apart.   Category 3 cabling offered at least two 

twisted pairs to support transmission in each direction.  Primary RF characteristics included insertion loss (s21), return 

loss (s11), and crosstalk.  These parameters were verified out to 16MHz.  10BaseTôs transmission spectrum is tightly 

spread around 10MHz given the Manchester coding of digital data. 

 

Category 5 structured cabling generally included 4 pairs with parametric verification through 100MHz.  This 

performance enabled a 100BaseTx technology that was largely borrowed from FDDI (TP-PMD).  The 100BaseT 

coding scheme, MLT-3, spread the RF bandwidth of a transmitted signal well beyond 50 MHz, thus requiring the 

added transmission bandwidth in order to support the 100 meter link length objective.  Like 10BaseT, 100BaseTx only 

required 2 pairs, one for transmission in either direction.   This left two ñspare pairsò in each cabling path. 

 

While 100BaseTx extended both frequency spectra and information density, 1000BaseT took advantage of the four pair 

cabling structure and then combined that with a duplex transmission scheme that simultaneously transmits signals in 

both directions on the same twisted pair.  Coupling that with higher density coding schemes, data bandwidth increased 

an order of magnitude with very little spectral impact.   On the cabling side, Category 5e was introduced to slightly 
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improve on attenuation (insertion loss), return loss, and crosstalk specifications.   In addition, more crosstalk 

measurements were defined owing to added sensitivity of 1000BaseT to crosstalk. 

 

10GbaseT was introduced more recently and is largely utilized as a backbone technology at this time.   This manual 

will focus on 10/100/1000BaseT, the predominant Ethernet edge access technologies that are addressed by the 

PhyView Analyzer. 

1.2.1. Ethernet Twisted Pair PHY Specification Summary 

The following table briefly summarizes a few of the more important specifications related to the 10BaseT, 100BaseTx, 

and 1000BaseT physical layers. 

 

Characteristic 10BaseT  

IEEE 802.3 Clause 14 

100BaseTx 

IEEE 802.3 Clause 25 

1000BaseT 

IEEE 802.3 Clause 40 

Transmission Pairs 1  (unidirectional) 1  (unidirectional) 4  (bi-directional) 

Signal Coding Manchester MLT-3 (tri-level) PAM-5 (5-level) 

Signal Amplitude 2.5 Vpp 2 Vpp 2 Vpp 

Amplitude Band + 0.3 Vpp + 0.1 Vpp + 10.7% 

Symbol Rate (Baud) 10 MHz  + .01% 125 MHz  + .005% 125 MHz  + .01% 

Symbol Density 1 Bit 1 Bit 8 Bits 

Edge Rate Strategy Manchester, 1 edge / bit Randomizer Randomizers 

Edge Slew Rate Mask Fit 

(typical 5 nsec) 

4 + 1 nsec  Mask Fit  

(typical 3.6 nsec) 

PHY Layer Error 
Detection 

None 4b/5b Code Trellis 

Forward Error Correction None None Trellis 

Differential Impedance 100W +~20W 100W +~16W < 30MHz 

100W +64W,-40W @ 
60MHz 

100W +~17W < 40MHz 

100W +97W,-50W @ 
100MHz 

Interface Return Loss < ~ -20 dB <~ -21.5 dB < 30MHz 

<~ -12 dB > 60MHz 

<~ -21.5 dB < 40MHz 

<~ -9.5 dB @ 100MHz 

Loss Tolerance -11.5 dB @ 10MHz -24 dB @ 100 MHz -24 dB @ 100 MHz 

Mismatch Tolerance +15 W @ < -15 dB R.L. -15 dB R.L. to 20MHz 

-8 dB R.L @ 100MHz 

-15 dB R.L. to 20MHz 

-8 dB R.L @ 100MHz 

NEXT Crosstalk 
Tolerance 

-26 dB @ 10MHz -27.1 dB @ 100MHz -27.1 dB @ 100MHz 

Noise Tolerance 264 mVpk  

(below 15MHz) 

40mVpp  

(below 100MHz) 

40mVpp  

(below 100MHz) 

Jitter Tolerance 7 nsec Pk-Pk 1.4 nsec Pk-Pk  1.4 nsec Pk-Pk, total 

0.3 nsec Pk-Pk > 5KHz 

Pair Delay Skew Not Applicable Not Applicable 50 nsec (to 100MHz) 

Bit Error Target 10
-8
 10

-8
 10

-10
 

 

1.2.2. Ethernet Symptom Masking 

Ethernet links are universally designed to recognize packet transmission problems both in the Physical and in the MAC 

layer, and when encountering a problem, to drop or discard the erred packet or packet segment.   At the physical layer, 

packet errors appear as defective preambles (or carrier markers) meaning packets that donôt properly start or complete.  

In 100BaseT, coding violations are used as an indication of a flawed transmission.  In 1000BaseT, sophisticated digital 

signal processing can both recognize transmission errors and attempt to correct them before packet data reaches the 

MAC layer.    

 

In the MAC layer, CRC checking determines if there is a probable data corruption in the packet (or the CRC code).   If 

corruption is discovered, the packet is dropped. 

 

Many Ethernet ports have intelligence to monitor link performance and make decisions to drop link and re-link, and in 

certain cases, to force a fall-back into a lower rate in order to get better immunity from link impairments.   For 

example, a link that starts out at 1000BaseT may eventually drop down to 100BaseT to overcome those impairments. 
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On the Internet level, the majority of traffic is governed by a transport layer, most commonly TCP, that has intelligence 

to know when packets are missing because they were dropped in some link along the network path.  TCP can then 

communicate to the original sender that certain packets need to be re-transmitted, thus giving them all a second chance 

to traverse the network path. 
 

The bottom line is that it is difficult for a user or observer to know when an Ethernet link gets into trouble unless the 

problem is so severe that the link is essentially dead.   Problems in physical layer communication can be concealed by 

an array of self-healing behaviors both in the link and in the network levels. 

1.2.3. Traditional PHY Conformance Testing 

To some degree, IEEE 802.3 specifications have taken ownership for defining the types of tests and test methods that 

should be applied to verify conformance to each physical layer standard.  This is particularly true of 10BaseT and 

1000BaseT.   100BaseTx was largely imported from the FDDI TP-PMD (ANSI X3:263 1995) and did not incorporate 

as much in the way of testing details. 
 

Much of the focus on testing in these documents related to measurements of PHY transmitter characteristics.  This is 

not surprising because those are far easier to measure than are PHY receiver characteristics.   Common PHY 

transmitter parameters that appear throughout these specifications include: 
 

¶ Signal Amplitude (min & max) 

¶ Transition Slew Rate or Time (min & max) 

¶ Signal Symmetry in Amplitude and/or Time (min) 

¶ Overshoot & Droop (max) 

¶ Edge Jitter (max) 

¶ Return Loss and/or Differential Impedance 
 

Receiver testing, when described, is usually limited to Bit Error Rate (BER, or Packet Error Rate, PER) checks.   Each 

802.3 PHY specification does clearly spell out the types of channel impairments that those physical layers must assume 

to exist, meaning that in theory, receiver testing and qualification must be done using representative worst case channel 

impairments.  However, the actual testing methods and measurements are loosely defined.   Similarly, the 802.3 

specifications give wide design discretion to topics such as receiver error detection and indication criteria. 

1.2.4. Time Domain Measurements in PHY Conformance Testing 

Originally, the baseband nature of 10BaseT signals meant that time domain analysis using oscilloscopes was the natural 

approach to qualifying transmitted signal integrity to the standard.  Most of the above listed transmitter parameters (see 

Section 1.2.3) were a good fit with time domain analysis.   With the advent of digital scopes, pulse masks could readily 

be defined and applied to captured waveforms.  Both IEEE 802.3 clause 14  (10BaseT) and clause 40 (1000BaseT) 

define test procedures that include a detailed pulse mask.    
 

The only inconvenience in testing twisted pair Ethernet signals with an oscilloscope was that typical scope interfaces 

are either 50W or 1MW coaxial while each Ethernet twisted pair was a balanced 100W channel.   This problem could 

readily be resolved with a matching transformer (or balun) that would convert balanced 100W to coaxial 50W, the only 

limitation being that the balun now became a part of the device-under-test.   
 

 An alternative interface method was to take each conductor of the twisted pair and route them as center (signal) 

conductors to a 2-channel oscilloscope whereby the signal analyzed would be the difference between the two channel 

input.   This way, the 50W inputs could combine to a total 100W termination on the twisted pair, though the pair would 

no longer be electrically isolated.  A third alternative would be to 

terminate the twisted pair in a nominal 100W load, then probe the 

load with a high impedance, high bandwidth differential (active) 

probe.  This approach keeps the twisted pair isolated but adds cost 

and possible calibration of the active differential probe. 

 

The good news about interfacing to the original 10BaseT 

transmitter was that there was only a single pair to ever be 

concerned with on any given PHY interface.  This changed when 

auto-sensing MDI/MDI-X was introduce whereby a 10/100BaseT 

PHY would have to be able to transmit on either of two pairs 

meaning in effect that there were two transmitters that needed to 

be tested.  1000BaseT then complicated this further since all 4 

pairs possess transmitters meaning that more elaborate fixturing 

was required with more manual connection interventions to 

perform measurements across the 4 pairs(see Figure 1.2). This Figure 1.2 Ethernet PHY Test Fixtures 
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increased both the equipment and labor costs associated with testing. 
 

A second dilemma associated with traditional transmitter testing came along with 100BaseTx.   Most 100BaseTx 

PHYôs were actually 10/100BaseT and used auto-negotiation with a link partner to activate a 100BaseT transmission.  

When a transmitter pair is connected to a test instrument, there is no link partner and therefore, there is no 100BaseTx 

transmitted signaling.  This meant that the Ethernet port-under-test either needed some special test mode to activate a 

100BaseT transmission, or it needed to start from a linked state with a 100BaseT link partner, then have the transmit 

pair separately disconnected so it could get routed to the test instrument.  IEEE 802.3 did not define any special test 

mode registers so in many cases, especially when testing 

finished product, the only option was the latter scheme. 
 

1000BaseT made this even more difficult.   When linked, 

each pair simultaneously transmits baseband signaling in 

both directions, using local hybrid cancellation on each 

pair end to sort received signal from transmitted signal.  

Additionally, PAM5 signaling is digitally filtered, or pre-

distorted, in order to shape it to the 100BaseT spectra.  

So what shows up on each twisted pair is unintelligible.  

IEEE 802.3 clause 40 addressed this be defining standard 

test signals, standard registers to activate those test 

signals, and standard methods for testing those test 

signals (see Figure 1.3).    This assured that PHY 

transmission measurements would be unavailable given 

typical finished product. 

1.2.5. Packet Testing: Pros and Cons 

Given the complexity, cost, and expertise requirements of traditional PHY conformance testing, it is no surprise that 

this type testing is done only in design verification, or at a very low sample rate basis, or in a test services setting such 

as UNH-IOL.   Higher volume testing required a much simpler method and in many cases, that method was packet flow 

testing.   In fact, many engineers and technicians equate packet flow testing with physical layer testing even though 

packet flow testing is purely functional in nature and does not directly measure any physical layer parameters. 
 

Packet flow testing is attractive because it is easy and often low cost.  Since Ethernet links universally discard defective 

packets, the core requirement is a device that can transmit, receive and count Ethernet packets.  Commercial packet 

analyzers from manufacturers such as Spirent and Ixia have been widely deployed for years to help with Ethernet 

interface and protocol testing.  Lower cost, software-based solutions and even Ethernet switches with modified 

firmware can serve the purpose of a packet generator / counter. 
 

As a method for evaluating the physical layer, packet flow testing is in truth quite limited in utility and defect coverage 

for several reasons: 
 

Limitation #1 :  It is inherently difficult to resolve packet loss to defects in a transmitter versus a receiver.  If two 

unknown ports are linked and packets drop in one or both directions, there is no information to suggest whether this is 

a transmission problem or a receiver problem.   On the other hand, if a known good port is connected to an unknown 

port  and packets are pinged (meaning the portïunder-test has a full protocol stack including ICMP available), any 

packet loss is still ambiguous as to whether the unknown port  failed to receive them properly or corrupted the 

transmission back.  This limitation can be partially overcome by accepting Limitation #2. 

 

Limitation #2 : The device under test must be a hub, 

switch, router, or repeater with 2 or more ports, one of 

which is a known good port.   Many of the twisted pair 

Ethernet ports ever produced are in fact multi-port 

devices that can bridge traffic between ports.  This allows 

known good (or instrument grade) ports to be connected 

to the known good port and to any other unknown port  

so that the direction of packet loss on the unknown port  

should point to a transmission versus receiver problem.   

 

Limitation #3 :  The degree of bit errors in a link may 

provide hints to the severity of a problem but does not 

shed any light on the nature of the problem.   Figure 1.4 

depicts the types of relationships found when comparing 

Bit Error Rate (BER) measurements to various physical 

impairments or defects.   From this figure, it is apparent 

that bit errors typically do not appear until the degree of 

Figure 1.3  Specialized Transmitter Test Signals 

Figure 1.4  BER versus Physical Impairment 
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Physical Impairment crosses some threshold level that will depend on the type of defect or impairment.   At that point, 

the rate of errors will increase at some slope that is also dependent upon the type of impairment involved.   As the 

graph suggests, a transmit jitter problem may cause a very steep slope from zero to high Bit Error Rate while reduction 

in signal power (or higher channel loss) may have a much more gradual impact.   Summarizing, knowledge of Bit Error 

Rate does not point to the nature of a defect nor does it really describe the magnitude of an impairment. 

 

Limitation #4 :  Packet flow does not directly measure 

Bit Error Rate.  There is a statistical relationship 

between packet loss and BER and the effect of that 

relationship, as described in Figure 1.5, is to 

dramatically sharpen, or increase the slope when Packet 

Loss is related to Physical Impairment level.   Smaller 

packets help soften this relationship a bit, however 

Ethernet restricts the minimum packet size to 64 bytes 

including packet overhead.  This translates to 512 bits 

for 10BaseT and to 640 bits for 100BaseTx and 

1000BaseT owing to coding overheads.  The BER 

resolution problem is worsened by 1000BaseT where a 

degree of forward error correction built into the physical 

layer will hide lower bit error levels by reconstructing 

partially damaged packets.   This in effect increases the 

impairment threshold (see Figure 1.4) and sharpens the 

slope relating each Physical Impairment to Packet Loss. 

  

Limitation #5 :  When performing receiver testing, unless the degree of Physical Impairment is carefully manipulated, 

it is hard to know whether the Ethernet port-under-test is capable of tolerating IEEE 802.3 specified maximum channel 

impairment levels.   Measuring zero  Packet Loss at zero impairment provides no insight to this capability and therefore 

represents minimal defect coverage.  On the other hand, if a receiver is exposed to specified maximum channel 

impairments of various types and Packet Loss is zero, then it can be determined that the receiver is indeed immune to 

the worst-case types of channel impairments it can expect to encounter while in service. 

 

Summarizing, packet flow testing has thrived because it is convenient, low cost, and because the traditional PHY 

compliance tests are both expensive and laborious.  The PhyView Analyzer was developed to provide much of the 

direct physical layer test coverage associated with traditional PHY compliance tests while providing all of the 

convenience of a fully automated packet flow test. 

1.3. The PhyView Analyzer Metrology 

The PhyView Analyzer is designed to make ñpureò physical layer measurements.  These measurements are made while 

linked to an 10/100/1000BaseT port-under-test.   Connections are made using high grade RJ-45 cables and plugs so 

there is no need of any special fixturing or probing as is common with traditional physical layer test methods. 

 

PhyView measurements and test capabilities can be classified into four different topics: 
 

1. Link Configurations & Assessments: Basic analysis of port-under-test link capabilities and link status 

2. Transmission Measurements:  Direct measurements of the port-under-test transmitter function 

3. Interface Measurements:  Evaluation of electrical interface parameters 

4. Receiver Tests:  Assessments of port-under-test receiver performance characteristics 
 

Each of these areas will be addressed in the following paragraphs. 

1.3.1. Link Configurations and Assessments 

Link configuration and assessment is the basic ability to determine link state and link configuration, and to control link 

configuration.   Since link-up and link configuration is essential to all other PhyView Analyzer measurements, the 

instrument must have these capabilities.  Link configuration features are presented in the following table. 
 

Link Configuration  Options Description 

Link Rate Auto, 10, 100, 1000, 10/100  Forces specified or at auto-negotiated rate 

Connection Mode Auto, MDI, MDI-X Forces specified or link determined connection mode 

Duplex Auto, Half, Full Forces specified or auto-negotiated duplex mode 

Gigabit Mode Auto, Master, Slave Forces specified or auto-negotiated 1000BaseT gigabit 
timing mode 

 

Figure 1.5  Packet Error Rate vs Bit Error Rate 
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Link assessment includes two specific capabilities: Link Monitor  and Link Partner  assessment. 

 

The Link Monitor  reports current link status and link-up parameters such as link rate, duplex, connection mode, and 

gigabit mode (1000BaseT only).   This can be sampled at any time.   The Link Monitor can also be configured to 

perform automatic sampling and link status counts over a user-specified period of time.   This resource is a key 

component to the Receiver Tests topic presented in Section 1.3.12 below. 

 

The Link Partner  measurement captures and reports the auto-negotiation and auto-MDI characteristics of a 

10/100/1000BaseT port-under-test.   This resource is important in qualify which automated tests can be run from the 

PhyView PHY Performance Test Suite that is the topic of Section 5. 

1.3.2. Transmitter Verification Overview 

The PhyView Analyzer will make transmitter measurements while linked using either 100BaseTx or 1000BaseT.  

While there are no direct transmitter measurements available for 10BaseT in the PhyView Analyzer, given the 

simplicity of a 10BaseT transmission, there are not many possible fault modes that would adversely affect 10BaseT and 

not affect 100BaseTx or 1000BaseT.   The following PhyView Analyzer measurements assess transmitter performance: 
 

¶ Power Spectral Distortion 

¶ Signal-Noise Ratio 

¶ Transmission Level 

¶ Pair Skew 

1.3.3. Power Spectral Distortion 

Power Spectral Distortion (PSD) is a measurement of the spectral power characteristics of a 100/1000BaseT 

transmitter normalized to a nominal, undistorted 100BaseTx or 1000BaseT transmission spectrum.  Figure 1.6 

graphically depicts both 100BaseTx and 

1000BaseT transmission spectra with and 

without packet flow.  These spectra have been 

adjusted to align peak power levels to 0 dB so 

that relative power loss as a function of 

frequency is readily visible. 

 

Looking at these spectra, it can readily be 

observed that the distribution of power over 

frequency is very much tilted to the lower 

frequencies.  This is critical to how these 

technologies overcome the insertion loss of 

100M cable channels.  Secondly, it is clear 

that these spectra are largely not impacted by 

packet flow.   This is critical to assuring that 

IDLE links remain linked with no loss of 

receiver synchronization. 

 

The 100BaseTx spectrum shows a distinct 

peak in the 16 MHz range, then rolls off to ï20 dB by 90 MHz.  This characteristic peak relates to a statistical behavior 

of the MLT-3 encoding used in 100BaseT.  MLT-3 is designed to reduce spectral bandwidth to below 30 MHz. 

 

The PAM5 encoding of 1000BaseT would not naturally produce the band limiting behavior of 100BaseT.  So 

1000BaseT applies a digital averaging, or low pass filter to roll off the spectrum to roughly match that of 100BaseT.  

This protects against high RF emissions and crosstalk that would otherwise result given unshielded twisted pair 

transmission media.  The pre-distortion filter can then be corrected by the 1000BaseT receiver that knows this exact 

filter function.  High speed digital signal processing (DSP) is essential in 1000BaseT PHYôs. 

 

The PSD measurement recovers the spectral shape of a transmitted signal, then compares that shape to a nominal, or 

idealized spectral shape that depends on the link rate, 100BaseTx or 1000BaseT.   This means that the ideal PSD 

measurement would be a flat 0dB from low frequency to high frequency.  Looking at Figure 1.7, the NOMINAL PSD 

trace represents the ideal PSD measurement result. 

 

Many impairments that distort a transmitter signal in the time domain will produce a different type of distortion in the 

frequency domain.  Figure 1.7 diagrams a number of important distortion types and the expected PSD response to those 

impairments. These impairments include: 

 

Figure 1.6  100BaseTx and 1000BaseT Transmission Spectra 
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Low (or High) Output Level:  A 

low output level as shown Figure 

1.8a  would equate to a LOW 
OUTPUT LEVEL trace in a PSD 

measurement (see Figure 1.7).  

PSD will be below 0 dB, 

especially at the lower frequencies 

where most of the spectral energy 

exists.  Similarly, high output 

level would correspond to a 

higher PSD in the low frequency 

bands.  Lower frequency PSD 

values are approximately related 

to voltage using the relationship 

20*LOG(Vp-p/Vp-p_nom) 

where Vp-p is actual peak-peak 

voltage measurement and Vp-

p_nom is the ideal peak-peak 

voltage, e.g. 2Vpp for 100BaseTx.    

Assuming for the moment that 

PSD at 2 MHz is linearly related 

to Vp-p, a 2 MHz 1000BaseT PSD that measures ï1.4 dB at 2 MHz  would equate to 2Vpp * 10(-1.4 / 20) = 1.7Vpp.  

(Note: The 802.3 standard would expect a minimum of 1.79Vpp for 1000BaseT.) 

 

Low (or High) Slew Rate:  Slew rate, or Rise/Fall time, tends to affect 100BaseTx and 1000BaseT signals in the 

frequency range above 65 MHz with most of the impact observable above 75 MHz.   This means a nominal power 

signal with low slew rate (see Figure 1.8c) will approximate 0 dB until the upper frequencies where it will decline.  

Both a LOW SLEW rate and a HIGH SLEW rate are depicted in Figure 1.7.  Relating the low slew rate to the Ethernet 

transmission spectra in Figure 1.6, the higher frequencies would roll off even faster.   Low slew rate can be especially 

harmful in a 100M link where attenuation of higher frequencies is already a challenge to the link integrity.  Conversely, 

high slew rate will be detrimental in very short links and will lead to RF emissions 

problems. 

 

Excess Droop: Droop in any twisted pair baseband transmission (see Figure 1.8b) 

typically comes about because a transformer is removing very low frequencies from the 

transmitted signal.   Transformers are band limited devices that work over a min-max 

frequency range.  Because PSD can assess frequency response as low as 20KHz, it is able 

to discern EXCESS DROOP (see Figure 1.7) that might typically affect frequencies 

below 100KHz.  In 100BaseT, droop can be directly compared to baseline wander, that is, 

the inability of the transmitted signal to hold a steady voltage for a longer period of time 

given an all zeroôs encoded data pattern. For example, 100KHz would correspond to 

10msec, 1,250 symbol periods, or a data pattern of 125 bytes.  Power-over-Ethernet can 

worsen droop if the delivery of DC current is not evenly split across both conductors of a 

twisted pair.  This impairment, referred to as DC Unbalance, causes saturation in the 

transformer which in turns clips off low frequency response.  

 

Over Filtering :  Most 10/100/1000BaseT interfaces use transformer magnetics not only 

for isolation but also for EMI and common mode suppression.  This requires a low-pass 

filtering effect that should nominally roll off above 100MHz.   If this filtering cuts off at 

lower frequencies like 30 ï 50 MHz, then PSD will naturally pick this effect up as a 

spectral distortion.   This is shown in Figure 1.7 as OVER EMI FILTERED.   

 

The PHY Performance Test Suite (see Section 5) takes advantage of relationships 

between PSD measurements and certain time-domain measurements in order to predict 

parameters such as Vpp (100/1000BaseT), Rise/Fall Time (100BaseT), and Template 

Fit  (1000BaseT).   Those relationships start with theoretical underpinnings including the 

topics of these paragraphs, and then add in a body of empirical correlation experience in 

order to tighten the predictive accuracy of those critical 802.3 conformance parameters. 

 

PSD is a calibrated measurement so that effects of cabling, connectors, and even test receivers are properly 

compensated.  Fully automated calibrations requiring no external calibration standards simplify the task of periodic 

calibration.   PSD can be readily used to measure insertion loss across link components including cabling, connectors, 

and patch panels.   PSD is also useful for assessing signal integrity at any service point outlet. 

Figure 1.8  Impairments in 

the Time Domain 
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1.3.4. Signal-to-Noise Ratio 

Signal-Noise Ratio (SNR) is a measure of residual distortion on a transmitted signal.  Residual distortion refers to non-

correctable distortions that occur either because of imperfections in a transmitter or because of problems in a link.   

Examples of non-correctable distortion include amplitude noise (or alien crosstalk), phase noise (or severe jitter), 

clipping, signal compression (or non-linear gain/loss), and severe inter-symbol interference (ISI ) that would occur 

given non-linear or notch-like filtering. 

 

Because residual distortion is not correctable, it will for certain adversely affect bit error rate and packet flow in a 

receiver.  SNR is reported in units of dB, that is, the power of the signal in ratio to the power of non-ideal or distortion 

components.   36 dB SNR would mean that the ratio between true signal power and distortion components is 10(36/10)  = 

3981.  (Note:  SNR = 10*LOG[PSIGNAL  / PNOISE]).    

 

Modern, DSP-based twisted pair PHY receivers are 

designed to correct for predictable distortions 

including the spectral shaping done in 1000BaseT 

and the effects of insertion loss and linear phase 

shifting that are characteristic of transmission 

media, namely cabling.  The PSD measurement 

discussed earlier in Section 1.3.3 is designed to be 

sensitive these types of impairments or distortions 

and will be affected by both ñcorrectableò and 

certain residual distortions.  To the extent that a 

receiver successfully compensates the predictable 

distortions, the bit error rate, and ultimately packet 

flow, is unaffected by the presence of those 

distortions. 

 

One special case of residual impairment is jitter.  

While jitter is random, it is to a certain extent, correctable.   Receivers are designed to acquire signal timing from the 

received signal and thus have some ability to track out, or nullify, randomly varying signal timing.  That ability is very 

much receiver implementation dependent and will have limitations both in jitter magnitude and jitter rate.  Lower 

magnitude and lower rate jitter is easily tracked out while high rate (or high frequency) jitter may easily flow through 

the receiver and turn up as residual noise.  This is why the 1000BaseT standard places a 5KHz bandwidth on the 

specification of peak-peak jitter. 

 

In 1000BaseT, receivers have to deal with a special form of quasi-random noise in the form of echoed transmitted 

signals and local crosstalk from adjacent transmitting pairs.   1000BaseT receivers are designed to use matched filters 

to remove these quasi-random interferers, however, to the 

extent that those filters are not perfect or that the hybrid echo 

cancellation is not perfect, those interfering signals will show 

up as residual noise and affect the bit error rate.  While the 

PhyView Analyzer as a measuring instrument compensates for 

this internal error, this effect also places an upper bound on the 

maximum SNR (36 dB) that the meter can report. 

 

The relationship between SNR, Bit Error Rate, and Packet Flow 

will generally be design implementation dependent.  Figure 

1.10 diagrams this using numbers that are realistic but show the 

spread of potential performance.  From this diagram, it is 

evident that 100BaseTx is more tolerant of lower SNR than 

1000BaseT in general.   It is also evident that SNR in the 30ôs 

will seldom result in any packet loss at any receiver while SNR 

in the low 20ôs is a problem in many implementations for 

1000BaseT and in the mid-teens will likely be a problem for 

100BaseTx on most implementations. 

 

Finally, it should be noted that low transmit signal amplitude will adversely impact measured SNR.   This relationship 

is essentially in the definition of SNR since lower signal power means that the ratio of signal power to ambient noise 

power must decline.   This fact should be considered when creating impaired receiver tests as will be discussed 

elsewhere in this manual.  It also means that SNR measurements can be artificially reduced simply by adding fixed loss 

in line with a transmitter-under-test. 
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Figure 1.9 Sources of Residual Distortion 

Figure 1.10  SNR vs Packet Flow 
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1.3.5. Transmit Level Measurement 

Transmit Level (or transmit power) is a bulk measurement of the power of a 

transmitted signal.   This measurement is a factory calibrated and normalized 

such that a 0 dB reading for 100BaseTx corresponds to a nominal, 2Vpp, 4 

nsec Rise/Fall time transmitted signal and a 0 dB reading for 1000BaseT 

corresponds to a nominal peak-to-peak voltage of 1.5V from Point A to Point B 

on the gigabit Test Signal #1 (see Figure 1.11). 

 

Transmit Level (also referred to as Tx Level) should be thought of as the 

integrated power within the full signal spectra as compared with that of a 

nominally powered signal.   It bears an approximate relationship with the peak-

peak level of a transmitted signal, though as stated in Section 1.3.3, the peak-

peak voltage will relate more closely to lower frequency power (e.g. 2 MHz 

PSD) than to the wide-band power measurement made with this meter.   

 

The Tx Level measurement is used inside of PSD calibrations to assure a more 

accurate zero dB baseline to PSD measurements.   When evaluating Ethernet 

ports, Transmit Level is a quick indication of total signal power relative to a 

nominal 100BaseTx or 1000BaseT signal.  It will respond dB-for-dB if a fixed, 

flat frequency power loss (or pad) is placed in line with an Ethernet transmitter. 

1.3.6. Pair Skew Measurement 

The Pair Timing Skew measurement is only applicable in 1000BaseT links.  

This meter very simply reports the timing differences between the 4 incoming 

pairs (see Figure 1.12).   Measurements are reported in nanoseconds and are 

normalized to one of the four pairs meaning one pair will always read zero 

nsec.   Meter granularity is 8 nsec, or one symbol period. 

 

The IEEE standard requires that delays between the four pairs should never 

exceed 50 nsec.  This equates to just over 6 symbol periods.   This requirement 

exists to assure receivers can properly reassemble data streams split amongst 

the four pairs. 

 

 

 

1.3.7. Interface Verification ï Overview 

The PhyView Analyzer will verify two types of interface characteristics while linked at 1000BaseT. 

 

¶ Bulk Return Loss (or Echo) 

¶ Bulk Pair-Pair Crosstalk 

 

These characteristics are separated from Transmitter and Receiver testing since they are not strictly related to the PHY 

transmitter or receiver.   The measurements made required that the port-under-test support gigabit Ethernet.   The 

values obtained however are not likely related to link rate and are generally applicable at any of the link rates 10, 100, 

or 1000BaseT.   Of course, 10BaseT is much less sensitive to return loss or crosstalk because of itôs relative narrow 

frequency band. 

 

1.3.8. Bulk Return Loss  (Echo) Measurements 

Bulk Return Loss (or Echo Response) is a measure of the power ratio between transmitted power and incident 

reflected power.   Transmitted power is reflected whenever there are discontinuities or mismatches in the transmission 

path of a signal.   10/100/1000BaseT interfaces are designed for 100W transmission paths meaning that source and 

termination impedances, as well as characteristic impedance, are nominally 100W over the applicable frequency range. 

 

The term ñbulkò indicates that the measurement is not reported as a function of frequency.   It is simply a wideband 

bulk power ratio.  It is available only in 1000BaseT because that technology was designed to enable signal power 

measurements that are correlated only to a specific transmission direction on a specific pair.  In other words, the Bulk 

Return Loss measurement takes advantage of features that are unique to 1000BaseT. 

 

100BaseTx: 0 dB 

1000BaseT: 0 dB 

Test Signal #1

2.000 Vpp

4.0 nsec

1.500 Vpp

A

B

Mask

100BaseTx: 0 dB 

1000BaseT: 0 dB 

Test Signal #1

2.000 Vpp

4.0 nsec

1.500 Vpp

A

B

Mask

Figure 1.11  Zero dB Transmit Level 

-16 nsec -8 nsec 0 nsec-16 nsec -8 nsec 0 nsec

Figure 1.12 Pair Timing Skew 
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The IEEE 802.3 specification for Return Loss was 

written with the constraint that Category 5 cabling may 

have a characteristic impedance between 85 W and 115W 

(see Figure 1.13).  Normally, a return loss measurement 

would be specified assuming a single, fixed channel 

impedance such as 50W.  However in 802.3, it is 

essentially specified with two reference impedances, 

85W and 115W.  It is then expressed as a formula that 

changes over frequency. The limit line formula from 

802.3 clause 40.8.3.1 is: 

 

Return Loss (<40MHz) < - 16 dB 

     Return Loss (>40MHz) < - (10ï20*LOG(MHz / 80)) 
dB 

 

 

To make this specification relevant to a test apparatus 

that has fixed 100W impedance, some transformations are necessary.  The following table shows what the port-under-

test must look like to a 100W source in order to meet the return loss requirements of -16dB (40MHz) and ï8dB 

(100MHz).  It also computes a figure for ï15.5 dB since, given the known 1000BaseT signal spectra (see Figure 1.6),   

-15.5 dB approximately represents the wideband Echo power of a hypothetical port-under-test that tracks the 802.3 

limit line function over frequencies from 1 to 100MHz. 

 

Source 

Impedance 

Return Loss Port Under Test 

Impedance 

Observation 

85 W -16 dB 61.8 W to 117 W 83.5 W to 117 W will produce < -16 dB given a 

reference anywhere between 85 W and 115 W -8 dB 36.6 W to 197 W 

-15.5 dB 60.6 W to 119 W 49.5 W to 197 W will produce < -8 dB given a 

reference anywhere between 85 W and 115 W 115 W -16 dB 83.5 W to 158 W 

-8 dB 49.5 W to 267 W 82.1 W to 119 W will produce < -15.5 dB given a 

reference anywhere between 85 W and 115 W -15.5 dB 82.1 W to 161 W 

PVA 

Impedance 

Port Under Test 

Impedance 

Expected 

Return Loss 

Applicable Frequencies 

100 W 

Frequency 
Selective 

83.5 W -20.9 dB Frequency Range 0 ï 40 MHz 

117 W -22.1 dB 

49.5 W -9.4 dB @ 100MHz 

197 W -9.7 dB 

100 W 

Wideband 

82.1 W -20.1 dB Bulk Return Loss Limits that assure MDI Return 

Loss specs across 85 W to 115 W 119 W -21.2 dB 

 

Using this table, the wideband criteria for a compliant interface would be in the ï20 to ï21 dB Return Loss region.  

The Return Loss metrology is restricted to a floor of ï26 dB and an error magnitude of 1 to 1.5 dB.  So a fair criteria to 

apply to a typical port-under-test would be in the ï19 to ï20 dB range. 

 

Bulk Return Loss is a calibrated measurement so that effects of cabling, connectors, and even test receivers are 

properly compensated.  Fully automated calibrations that require no external calibration standards simplify the task of 

periodic calibration.   Bulk Return Loss can be readily used to measure return loss across link components including 

cabling, connectors, and patch panels.    

1.3.9. Bulk Pair-Pair Crosstalk 

Crosstalk is a ratio between the power transmitted on a single cable pair and the portion of that transmitted power that 

leaks across into other cable pairs.   It is generally thought of as a property of multi-pair cabling and connector 

components.    Typically, crosstalk increases with frequency owing to capacitive coupling between components. 

IEEE 802.3 does not explicitly specify crosstalk performance of a 100/1000BaseT PHY, however it does specify the 

use of TIA/EIA 568 (ISO/IEC 11801) qualified connectors that are in turn subject to various crosstalk specifications.    

IEEE 802.3 also specifies expected near-end crosstalk (see Figure 1.14) performance of physical links that connect 

Ethernet ports with the formula: 

 

    NEXT < 27.1 ï 16.8*LOG( MHz /  100 )  dB 
 

Figure 1.13 IEEE 802.3 Return Loss Specification 
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Ethernet ports can contribute to crosstalk in several 

ways.   Defective components and circuit trace 

layout issues may lead to excessive crosstalk either 

as a design feature or on an occasional port basis.  

Many Ethernet ports utilize magnetics packages 

that combine all 4 pairs into a single compact 

package with tight spacing between coils.  

Mechanical defects in sockets may also add to 

crosstalk. 

 

The PhyView Analyzer offers a calibrated 

Crosstalk measurement that assesses near-end 

crosstalk at the port-under-test interface.  The 

measurement reports crosstalk by pair 

combination, that is, crosstalk between Pair #1 and 

Pair #2 or between Pair #2 and Pair #4.  (See 

section 1.3.10 for discussion of pair numbering 

convention.)  

 

There are six unique pair combinations (see Figure 1.14): 

 

¶ Pair 1 to 2 ¶ Pair 2 to 3 

¶ Pair 1 to 3 ¶ Pair 2 to 4 

¶ Pair 1 to 4 ¶ Pair 3 to 4 

 

The PVA Crosstalk measurement assumes that all crosstalk is bi-directional, that is, that crosstalk is really a 

measurement of electrical isolation between two pairs.  Well isolated pairs will report low crosstalk and poorly isolated 

pairs will report higher crosstalk.    

 

Much like the Return Loss measurement, Crosstalk is a wideband or bulk measurement across all frequencies, can only 

be performed while linked at 1000BaseT, and is reported in dB.  It is available only in 1000BaseT because that 

technology was designed to enable signal power measurements that are correlated only to a specific transmission 

direction on a specific pair. 

 

Since there are no explicit limits from IEEE 802.3, hypothetical performance limits need to be discerned from other 

specifications.   In a 10/100BaseT channel, the only crosstalk that matters is Pair 2-3 since pairs 1 and 4 are not utilized 

for data communication.   In 1000BaseT, all four pairs are utilized in a full duplex fashion and any crosstalk that can be 

measured on any pair will create an uncorrectable distortion at the receiving end of the link.   If the link between two 

ports were ideal, then the full budget of the NEXT formula limit line (see above) could be applied to the port-under-

test.  Crosstalk would then range from ï60dB at 1 MHz up to ï27dB at 100MHz. 

 

Given the spectral characteristics of a 1000BaseT transmission, the wideband equivalent to the NEXT formula limit 

line approximates ï37.8 dB.  That is, the allowable crosstalk between any two pairs is about 0.017% of transmitted 

power.  The Crosstalk metrology is restricted to a floor of ï39 dB and an error magnitude of 1 to 1.5 dB.  This means 

that the Crosstalk measurement is particularly useful for exposing design or manufacturing defects that cause 

performance to degrade by worse than 3 to 6 dB relative to what the 802.3 standard hypothetically allows. 

1.3.10. Pair Designators in the PhyView Analyzer 

The PhyView Analyzer adheres to a pair numbering convention used in TIA/EIA-568-B.  This convention is 

commonly recognized throughout the cabling and connector industry.  In this convention, pair numbers are related to 

colors and RJ-45 connector pin numbers as follows: 

 

Pair 

Number 

Pair Colors RJ-45 

Pins 

Description 

1 Blue & Blue/White 4 & 5 Spare Pair for 10/100BaseT 

2 Orange & Orange/White 2 & 1 MDI Transmit / MDI-X Receive Pair for 10/100BaseT 

3 Green & Green/White 6 & 3 MDI-X Transmit / MDI Receive Pair for 10/100BaseT 

4 Brown & Brown/White 8 & 7 Spare Pair for 10/100BaseT 

 

Figure 1.14 PVA Crosstalk Measurement 
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1.3.11. Receiver Verification Overview 

Unlike transmitter testing, 10/100/1000BaseT receiver testing is 

not generally addressed in 802.3 standards.   802.3 standards do 

define the worst-case link (or cabling systems) environment for 

Ethernet ports with specifications for channel insertion loss, return 

loss, and crosstalk.   These specifications are ultimately derived 

from TIA/EIA 568 specifications related to Category 5/5e cabling 

systems.   Transmitted signal characteristics such as signal 

amplitude range, clocking frequency, distortion parameters, and 

timing jitter are also thoroughly specified in the standards and by 

inference create additional constraints on required receiver 

performance.  Finally, allowances for added noise, or alien 

crosstalk also affect receiver requirements.  This collection of 

receiver requirements is depicted in Figure 1.15. 

 

The 10BaseT and 1000BaseT specifications also define explicit goals for bit error rate (BER) performance.   The 

100BaseTx specification, and its subsidiary TP-PMD specification make no mention of bit error rate targets.  Section 

1.2.5 above raised the additional issue that BER is not directly measurable and must be inferred from packet flow 

measurements.    

 

The table below summarizes specifications that are relevant to 10/100/1000BaseT receiver testing. 

 

Link Rate Target BER Cabling System Rx Noise Insertion Target Packet Error Rate 

1000BaseT 10
-10

 Cat5e 

-24dB @100MHz 

25mVp-p 

100BaseTx Spectrum 

10
-7
 (125 octet frames, no 

account for coding ovhd.) 

100BaseTx Unspecified 

(UNH: 10
-8
) 

Cat5 

-24dB @100MHz 

40mVpp 

Band Limited 100MHz 

Unspecified 

(UNH: 1.5*10
-5
, 64 octet 

frames) 

10BaseT 10
-8
 Cat3 

-11.5dB @10MHz 

300mVpp 

Band Limited 15MHz 

Unspecified 

(5.12*10
-6
, 64 octet frames) 

 

Summarizing, receiver test methodology is largely the responsibility of Ethernet port designers and implementers.  The 

task of modeling all of the possible signal and channel impairments while assessing bit error rate performance can be 

daunting and the exact criteria for success (pass or fail) can be ambiguous. 

1.3.12. Receiver Testing Metrology 

The PhyView Analyzer offers two distinct measurement techniques for receiver testing: 

 

1. Link Monitor :  Receiver Measurements on stand-alone Ethernet ports 

2. Packet Flow:  Receiver Measurements on multi-port (bridging) devices such as switches, hubs, and repeaters or 

on stand-alone ports configured to loop back incoming packets on the copper interface. 

 

The Link Monitor was introduced in Section 1.3.1.  This measurement resource assesses both instantaneous and time-

sampled Link Status, as well as other link configuration parameters.   In receiver testing, the key parameter is sampled 

Link Status.   Link Status can be one of three physical layer indicators: 

 

1. Link State, that is link UP (linked) or link DOWN (unlinked) ï available for 10/100/1000BaseT 

2. Remote Rx Status, a physical layer indicator from the link partner indicating Rx ñOKò or Rx ñNot OKò ï 

available for 1000BaseT only. 

3. Local Rx Status, a physical layer indicator from the test port receiver indicating Rx ñOKò or Rx ñNot OKò ï 

available for 1000BaseT only. 

 

Link Status can be a single, instantaneous sample or can be configured to report a count of up to ñUPò or ñOKò 

samples evenly spaced with sampling intervals of 20, 50, or 100msec, whereupon it becomes a Link Stability  

measurement. 

 

Generally, the criteria for link ñUPò in 10BaseT is the continuous receipt of link test pulses (see Figure 1.16).   A 

highly impaired 10BaseT receiver-under-test may or may not choose to continue transmission of link pulses meaning 

there is no sure way for one link partner (or Test Port) to discern the receive condition of the other link partner.  This 

means that Link Stability  generally will not correlate linearly to a hypothetical port-under-test bit error rate or packet 

error rate.    

Figure 1.15  Ethernet Port Rx Requirements 
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When testing 100BaseTx receivers, the ability of the Link State to predict or estimate effective packet loss in a port-

under-test receiver is very much implementation dependent since the 100BaseTx standard is nebulous about the action 

of receivers that are experiencing any degree of packet loss.   Some PHY implementations may recognize error 

conditions and attempt to force a re-link to overcome it.  Any re-link can be detected as a link drop by the Link 

Monitor. 

 

In re-linking, some 100BaseTx PHY implementations may naturally drop back 

to 10BaseT in an attempt to overcome serious channel impairments.  The loss 

thresholds at which any given PHY implementation makes decisions to drop 

link and re-link is unspecified.  Conversely, some PHY implementations, when 

auto-negotiated to 100BaseT, will attempt to maintain 100BaseT link by 

transmitting continuous IDLE MLT-3 signaling (see Figure 1.16) even when 

incoming packet traffic and IDLE signaling is 100% impacted by bit errors.  

Summarizing, for 100BaseTx, the relationship between Link Stability and 

packet loss can range from very weak to very strong depending the PHY 

implementation in the port-under-test. 

 

1000BaseT introduced the concept of a receive status indicator combined with a 

purely physical layer signaling protocol to communicate receiver status to the 

link partner while linked (see Figure 1.16).  Because of DSP processes 

including forward error correction that are inherent in receiving 1000BaseT 

signals, PHY implementations could more readily discern and communicate bit 

error problems even when link performance was reasonably good.   The Link 

Monitor takes advantage of this feature in 1000BaseT by allowing Link State 

(ñUPò or ñDOWNò) to be replaced by Remote Rx Status ñOKò or ñNot OKò.   

Remote Rx Status can be sampled periodically from 1 to 100 samples at periodicity of 20, 50, or 100msec.   Remote 

Rx Status can be a very good predictor of bit error and packet loss performance so long as the port-under-test 

implements this protocol.   Many but (unfortunately) not all 1000Base-T PHYs support this protocol. 

 

The second option for receiver measurements in the PhyView analyzer is a simple Packet Flow measurement.  This 

involves the transmission of user-specified packets (size, gap, payload) into the port-under-test.   The packets generated 

by each PhyView Analyzer test port are layer 2 MAC frames with programmable address, size, packet gap, and 

repeating 4-byte payload.  This technique generally requires that the port-under-test forward any successfully received 

packets to another Ethernet port so that they may be returned to a different PhyView Analyzer test port.  Hence, the 

device being tested must be a multi-port device with layer 2 bridging capability such as an Ethernet switch, hub, or 

repeater.  Packet Flow may also be used with stand-alone ports that are configured to loop back incoming traffic from 

the copper interface. 

 

The obvious advantage of packet flow testing is that it will always provide insight to the bit error performance of a 

receiver regardless of link rate, that is 10BaseT, 100BaseTx, or 1000BaseT.   

 

A disadvantage of Packet Flow is that it can only be used on devices that bridge layer 2 traffic to adjacent ports or on 

ports that support loop back of incoming copper interface traffic. Another disadvantage is that it typically consumes 

two PhyView Analyzer test ports and is generally a bit more complicated to configure and initialize than the Link 

Monitor.   Often, layer 2 bridging must be ñprimedò in an Ethernet switch as it executes spanning tree protocols in 

order to isolate connection paths.   Finally, the PhyView Analyzer will not filter received packets so that any rogue, 

unsolicited packets (e.g. LLDP or CDP) will add to received packet counts, though usually at very low levels. 

1.3.13. Receiver Testing with Impairments 

A major contribution of the PhyView Analyzer toward 10/100/1000BaseT receiver testing is the ability to apply a 

range of controlled and relevant impairments.   Impairments are vital for moving the BER performance of any receiver-

under-test to a point where it can be measured much more quickly and can also be statistically compared to the BER 

performance of other receivers. 

 

Figure 1.17 diagrams this phenomenon and provides a quantitative perspective.  For example, if the BER performance 

of an unimpaired receiver is 10-11, that is one error in 1011 bits, testing at 100BaseTx would yield a test time of over 13 

minutes to discover the first packet error even when testing with the maximum packet size of 1518 octets.  In 

1000BaseT, this time is reduced by a factor of 10 to just under 1½ minutes.   Following up on the relationships between 

packet errors and bit error rate (see Section 1.2.5), statistically, it takes many packet errors to assess BER. 

 

Impairing the receiver-under-test will drive up the BER, increase packet drops and packet error, and assess that receiver 

under typical and worst case stresses. 

Figure 1.16 Link Status Monitor 
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The PhyView Analyzer 

offers a powerful 

combination of 

impairments that place 

realistic stresses on 

10/100/1000BaseT 

receivers while 

measurements such as Link 

Monitor or Packet Flow are 

being performed.   Many of 

these impairments can be 

applied asymmetrically so 

that the port-under-test 

experiences impairment 

that the PhyView Analyzer 

test port does not, thus 

assuring that link instability 

is fully attributable to the 

port-under-test. 

 
 

Physical impairments offered within each PVA test port include: 
 

¶ Line Loss:  Simulated worst case IEEE 802.3 cabling system insertion loss 

¶ Mismatch:  Fixed ï12 dB Return Loss 

¶ Alien Crosstalk:  Frequency-contoured ingress noise with programmable level 

¶ Tx Clock Offset:  Offset transmit signal timing with 6 programmable settings 

¶ Tx Clock Jitter :  Phase-noise vs frequency contoured transmit jitter with programmable level 

¶ Tx Level:  Transmit signal amplitude with programmable level 

¶ Tx Slew:  Transmit signal slew rate with programmable rise time 
 

These impairments are each discussed with greater detail in Section 2.2. 
 

Most of the impairments are independent in that they may be combined.  For example, an outgoing 100BaseT transmit 

pair may have the Line Loss impairment coupled with Alien Crosstalk, Tx Clock Jitter, low Tx Level, and low Tx 

Slew.   Combinations of impairments such as these are very effective at driving bit error rate levels into regions where 

they can be efficiently characterized and accurate comparisons between different ports can be made in a short period of 

time. 
 

The fully automated PHY Performance Test Suite addressed in Section 5 has a set of receiver tests that take full 

advantage of the impairments and receiver testing metrology to perform comprehensive analysis of 10/100/1000BaseT 

receivers in a several minutes and without any user intervention. 

1.3.14. Reference Manual Overview 

The remainder of this manual will familiarize users with the various resources available within each test port and the 

various means of accessing and using those resources for link configurations, impairment configurations, 

measurements, calibrations, and fully automated test suites. 
 

Section 2 will introduce basic test port architecture, describe each testing resource in detail, discuss PVA software 

components, and present technical specifications for the PhyView Analyzer. 

 

Section 3 will present the PVA Interactive graphical user interface application available for intuitive and interactive 

control of the PhyView Analyzer.  It will include some sample exercises to help familiarize users with common tasks. 

 

Section 4 will review PowerShell PSA, the live command line control and script automation environment for the 

PhyView Analyzer and for all PowerSync Analyzer instruments from Sifos Technologies. 

 

Section 5 will cover the fully automated PHY Performance Test Suite for 10/100/1000BaseT Ethernet port testing.  

This optionally configured test suite makes multi-port PHY testing and analysis a one-button-click task with colorful, 

graphical reporting including test limits for excellent versus marginal versus non-compliant parameter performance.  

Transmitter, interface, and receiver tests are included in this test suite. 

 

Finally, Section 6 will provide some additional information for users that must automate testing with the PhyView 

Analyzer and need tips for integrating with other software environments and/or making tests more efficient. 

 

Figure 1.17  Packet Error Yield with Impairments 
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2. PhyView Analyzer Overview 
Each test port in a PhyView Analyzer is an autonomous test instrument for assessing 10/100/1000BaseT Ethernet 

physical layer performance characteristics.  This section will review all of the testing resources within each test port 

and their respective capabilities and applications.  

2.1. Test Port Interfaces and Configurations 

Each PhyView Analyzer (PVA) test port includes 2 external RJ-45 socket interfaces, a TEST interface and a THRU  

interface.   The TEST interface is always connected to the device-under-test, usually an Ethernet 10/100/1000BaseT 

port.  The THRU  interface may optionally be used with external test equipment such as an Ethernet packet analyzer.  

 

10/100/1000BaseT signaling that passes through the TEST interface will always 

experience a 2.6dB power loss as it traverses a passive RF 4-Pair Coupler (see 

Figure 2.1).   This loss is frequency flat through 100MHz and is implemented with 

100W matching impedance so as not to disturb any 100W terminations.  It is 

uniformly applied to each of the four LAN pairs. 

 

The PVA Switch in Figure 2.1 then determines whether the TEST interface will be 

terminated locally inside the test port or whether it will be transferred to the THRU  

interface so that it can be connected to external instrumentation.   The PVA Switch 

is an electro-mechanical relay with DC to 1GHz frequency response.  When the 

TEST interface is connected to the THRU  interface, all of the PVA test port 

measurement capabilities become unavailable while certain impairments resources 

remain fully available as ñin-lineò resources to external test equipment (see Figure 

2.2). 

 
Figure 2.2 PVA THRU Interface 

Figure 2.1  PhyView Analyzer Test Port Architecture 
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A useful application of the THRU  port would be to aid with impaired receiver testing using an external packet 

analyzer.  While the PVA offers internal packet generation and counting ability, more sophisticated generator/analyzers 

may be required to enable testing with routers (layer 3 devices) or to overcome the multi-port restriction described 

earlier in Section 1.3.12 by using ping protocol (ICMP packets) to evaluate receiver performance on a stand-alone 

Ethernet port. 

2.2. Test Port Resources 

Figure 2.1 outlines all of the key test port resources in each PhyView Analyzer test port.  At the heart of each test port 

is the TEST PHY.   The TEST PHY is an essential element in each of the PhyView metrologies described earlier in 

Section 1.3.   The TEST PHY is managed by a Micro -Controller that is also dedicated per test port ï this too is an 

essential element to all of the above referenced metrologies. 
 

Each test port also offers an array of passive and active impairments that may be used to enhance receiver testing (see 

Section 1.3.13).    These include IEEE 802.3 worst-case line loss impairment, ingress alien crosstalk impairment, line 

mismatch impairment, transmit timing offsets, and transmit jitter impairment.  The Micro-Controller is also 

instrumental in managing these impairments. 

2.2.1. The PVA-3000 TEST PHY 

The TEST PHY is a commercially available 10/100/1000BaseT PHY device that is essential to each of the following 

PhyView Analyzer metrologies: 
 

¶ Power Spectral Distortion (PSD) 

¶ Tx Level (Wideband Power) 

¶ SNR 

¶ Echo (Bulk Return Loss) 

¶ Bulk Crosstalk 

¶ Timing Skew 

¶ Link Monitor 

¶ Link Partner Capabilities 
 

Through a cooperative arrangement between the TEST PHY device supplier and Sifos Technologies, the PVA is able 

to access and manipulate numerous proprietary features within these devices in order to access, configure, and process 

DSP data streams.  These raw data sources are then post-processed using Sifos proprietary methods within the Micro -

Controller  and PVA software into the meters introduced earlier in Section 1.3. 

 

The TEST PHY also enables a wide range of forced link configurations that are critical to testing 10/100/1000BaseT 

ports.  These configurations include: 
 

¶ Link Rate (AUTO, 10, 100, 1000, 10/100) 

¶ Link Duplex (AUTO, Simplex, Duplex) 

¶ Link Connection ñPolarityò (AUTO, MDI, MDI-X) 

¶ Gigabit Timing Mode (AUTO, MASTER, SLAVE) 
 

Another feature of the TEST PHY is the ability to activate transmitter test modes for 100BaseTx and 1000BaseT.  Test 

Modes supported are: 
 

¶ Gigabit Test Signal 1 (all 4 pairs) 

¶ Gigabit Test Signal 2 (all 4 pairs) 

¶ Gigabit Test Signal 3 (all 4 pairs) 

¶ Gigabit Test Signal 4 (all 4 pairs) 

¶ 100BaseT MLT-3 Signal (Pair 2) 
 

The TEST PHY also includes capability to synthesize, transmit, receive, and count layer 2 (MAC) packets and traffic 

with user-specified packet sizes, packet gaps (or rates), and payload patterns.  This resource can be used to assess 

packet flow through any bridging devices. 

 

Each of these features is fully accessible from PVA Interactive and PowerShell PSA software, the topics of Sections 3 

and 0 of this reference manual. 
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2.2.2. PVA-3000 Meters: Overview 

PhyView Analyzer metrology was introduced earlier in Section 1.3.  In the following table, functional characteristics of 

each of the PVA-3000 meters** are presented.   Characteristics include applicable link rate, result units and formatting, 

meter configurations, and support for single pair, multi-pair, and multi-port results. 
 

 Description Link  

Rate 

Units/ 

Format 

Meter Configuration  Single 

Pair ? 

Multi - 

Pair ? 

Multi - 

Port ? 

Link_Mon  

Link Monitor 

 

Report Link Status and 
configuration 

 

Measure Link Stability 

See Section 1.3.1 

10, 
100, 
1000 

count 

of ñUPò 
or ñOKò 
samples 

 

 

 

Count Type: Link Status or 
Remote_Rx or Local_Rx 

Sample Count: 1 to 100 

Sample Period: 20, 50, 100 msec 

Latched Link Status: (ON, OFF & 
Clear) 

Triggering: Immediate or Event w/ 
timeout 

N/A N/A NO 

Tx Level 

Wideband Power 

at present 100BaseTx 
or 1000BaseT link rate 
relative to ñnominalò 
transmitter 

See Section 1.3.5 

100, 
1000 

dB 

per pair 

1000BaseT: Specified Pair or 4-
Pair. 

100BaseTx: Always measures 
current Rx pair. 

YES YES 

 

NO 

PSD 

Power Spectral 
Distortion   

 

Spectral response 
relative to ñnominalò 
transmitter 

See Section 1.3.3 

100, 
1000 

dB 

 

33 freq-
pwr pts. 
over 
range 
per pair 

Link Rate: 100 or 1000 

Pair Number: 1,2,3,4 

Start Frequency: 0.02 to 80MHz 

Stop Frequency: 0.2 to 100MHz 

Averaging: 1 to 64 

Triggering: Immediate or Event w/ 
timeout 

YES YES YES* 

 

SNR 

Signal-Noise Ratio  

 

Residual Distortion to 
+36 dB 

 

See Section 1.3.4 

100, 
1000 

dB 

per pair 

Link Rate: 100 or 1000  

Gigabit Mode: Master or Slave or 
AUTO 

Pair Number: 1,2,3,4 

Averaging: 1 to 64 

Triggering: Immediate or Event w/ 
timeout 

YES YES YES* 

Echo 

Bulk Return Loss  

 

Wideband Echo 
Response to ï26 dB 

See Section 1.3.8 

1000 dB 

per pair 

Pair Number: 1,2,3,4 

Averaging: 1 to 64 

Triggering: Immediate or Event w/ 
timeout 

YES YES YES* 

Xtalk  

Bulk Crosstalk 

 

Wideband Crosstalk 
Response  to ï39dB 

See Section 1.3.9 

1000 dB 

per pair-
group 

Pair Group: 12,13,14,23,24,34 

Averaging: 1 to 64 

Triggering: Immediate or Event w/ 
timeout 

YES YES YES* 

Skew 

Gigabit Timing Skew 

 

See Section 1.3.6 

1000 nsec (none) NO YES NO 

 

* Multi -Port meter modes available in PowerShell PSA only. 

** The Link Partner (capabilities) meter is not included here but is described later in Sections 0 and 4.10. 

2.2.3. PVA-3000 Meters and Link Rates 

One important distinction between PVA metering relates to link rate (or link speed) management. Two meters, Link 

Monitor  and Tx Level, do not in any way attempt to force a particular link configuration.   These meters respond to the 

current link condition and report a result for that link condition.   If the link is DOWN, they will report that condition. 

 

The PSD and SNR meters support the selection of a link rate, either 100BaseTx or 1000BaseT, when configuring 

and/or performing the measurement.  So unlike Link Monitor and Tx Level, both of these meters may need to re-

configure a link prior to completing a measurement.   Both meters will notify of a failure to establish the specified link 

rate. 
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The Echo, Xtalk , and Skew meters are only supported in 1000BaseT links, and therefore, each of these meters will 

always attempt to establish a 1000BaseT link if one does not already exist.   Notification will be provided if the 

1000BaseT link does not succeed. 

2.2.4. PVA-3000 Meters: Configuration Maintenance 

A second important distinction relates to the storage of meter configuration information.   When meters are configured 

for a measurement, generally they will maintain that configuration for later measurements unless re-configured.  

Configuration parameters such as Link Monitor Count Type  or PSD Averaging are generally stored inside the PVA 

test port so that if a measurement is repeated without specification of configuration parameters, the previous parameters 

for that meter in that test port are invoked.  Such storage is volatile and will not survive an instrument power cycle.   

 

A few configuration parameters are maintained in the host computer (PowerShell PSA / PVA Interactive software) on a 

per test port basis.   These configuration parameters will also serve as default values just as would test port stored 

configurations.   However, these parameters will not be retained if PSA software is closed, then re-opened.  These 

configurations include: 
 

¶ PSD (Link Rate, Pair, Frequency Range) 

¶ SNR (Link Rate, Pair) 

¶ Echo / Bulk Return Loss (Pair) 

¶ Bulk Crosstalk (Pair-Group) 
 

From PVA Interactive graphical user interface software (see Section 3), these considerations are minor since PVA 

Interactive always forces the full specification of meter configuration parameters for every measurement.   However, 

when using PowerShell PSA (see Section 4), awareness and management of default meter configuration parameters is 

important.   All meters can be queried for current configuration at any time. 

2.2.5. Triggered Meters 

The following PVA-3000 meters offer two options for meter triggering: 
 

¶ Link Monitor 

¶ PSD 

¶ SNR 

¶ Echo Response 

¶ Bulk Crosstalk 
 

The default option is generally Immediate Triggering.   This means that when a measurement is started, it will run 

until completion.   Completion will be marked by successful measurement or by notification of a measurement problem 

such as a DOWN link.    From PVA Interactive (see Section 3), immediate triggering is the only supported trigger 

mode for all meter types. 
 

The second alternative is Event Triggering.   Within a PowerSync Analyzer, a shared trigger bus enables trigger 

signals to be passed between all test ports.  Trigger signals may be invoked on any test port and then will broadcast to 

all other test ports and may even be exported from (or imported to) the PVA-3000 using the BNC trigger line on the 

controller module.   From PowerShell PSA (see Section 4), the above listed meters may be configured to utilized Event 

Triggering. 
 

The primary advantage to Event Triggering is multi-port 

measurement throughput.   Each of the trigger-capable 

meters can require 10 or more seconds to complete 

measurements.   When testing a multi-port device such as an 

Ethernet switch, time can be saved by ñcueingò 

measurements on multiple test ports, then allowing those 

measurements to process concurrently.   The multi-port form 

of the PSD, SNR, Echo, and Crosstalk meters all take 

advantage of this feature so that effective measurement time 

per-port is reduced. 
 

A second possible advantage of Event Triggering is the 

opportunity to force measurements to synchronize to some 

other software-controlled event.  For example, a Link 

Monitor sampling on multiple test ports could start 

coincident with a forced re-link on all of those ports in order 

Triggered Measurements

READY

ARMED

MEASURE

MEASURE + 
No Trigger +
No Timeout

TIMEOUT

MEASURE + No Trigger + Timeout

MEASURING

Timeout Status Reported

MEASURE + 
Trigger

MEASURE + 
End of Period

MEASURE + Still Sampling

Triggered Measurements

READY

ARMED

MEASURE

MEASURE + 
No Trigger +
No Timeout

TIMEOUT

MEASURE + No Trigger + Timeout

MEASURING

Timeout Status Reported

MEASURE + 
Trigger

MEASURE + 
End of Period

MEASURE + Still Sampling

Figure 2.3  Triggered Meter State Machine 
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to time the link-ups. 

 

 

Event Triggering requires that each meter have capability to operate as a simple state machine with four states as 

diagrammed in Figure 2.3.  When a measurement is initiated, the meter is placed in the ARMED  state meaning that it 

is waiting for the Event Trigger to actually begin the measurement.  The configuration ñtimeoutò parameter then 

dictates how long the meter will wait for that trigger before giving up and returning to the READY  state.  Assuming 

the trigger occurs within the configured timeout window, the meter will enter the MEASURING  state.   It will then 

remain in this state until the actual measurement is completed, whereupon it will return to the READY  state. 
 

Triggered meters can be polled using status queries at any time as they move through the state machine.   They always 

will report current state, and if the measurement completes successfully, will report the measured result once they have 

returned to the READY state. 

2.2.6. PVA-3000 Meter Calibrations 

Three of the PhyView Analyzer meters require local calibration on a periodic basis: 

 

¶ PSD 

¶ Echo Response 

¶ Crosstalk Response 
 

Calibrations are designed to correct for effects of test ports and patch cables used in performing those measurements.  

These calibrations are very analogous to the types of calibrations that might be 

performed with classic RF network analysis where the effects of test cabling and 

fixturing must be compensated in order to produce accurate insertion loss, return 

loss, and isolation measurements.    

 

IMPORTANT!   In order for calibrations to be effective, patch cable test leads 

should always be assigned to and associated with each test port.   It is 

recommended that the orientation of each test lead should also be maintained, 

that is, the patch cable should have a test port plug and a device-under-test plug 

side.   Sifos Technologies provides high grade test cables with each PVA test port 

and strongly recommends the exclusive use of these test cables. 

 

PVA-3000 calibrations are simple to execute.   Each test port is considered to 

have a ñcalibration partnerò test port which by default is the other test port on the 

same PVA-3102 test blade (or on the PVA-3002 instrument).  So test port #2 is 

the calibration partner for test port #1 and vice versa (see Figure 2.4).   A 

complete calibration of PSD, Echo, and Crosstalk is achievable simply by 

connecting the patch cable associated with any test port to its calibration partner 

port, then running automated calibration measurements (or sequences) from either 

PVA Interactive software or PowerShell PSA software. 

 

For any particular PVA-3000 configuration, calibrations will always require two distinct steps since only one test port 

per test blade (or per PVA-3002) instrument can be calibrated at any one time.   Automated calibration sequencing 

allows even a fully populated PVA-3000 with 24 test ports to be calibrated in two steps. 

 

Sifos Technologies does not offer any strict recommendations regarding calibration frequency.   Instruments that are 

parked in a laboratory and always mated to the same test cables should maintain calibration for weeks or months.   

Instruments that are used very heavily with lots of test cable insertions should probably experience more frequent 

calibrations as should any mobile instruments where test cables are routinely removed, then re-connected in different 

settings. 
 

PVA calibration data is collected and retained on the host computer.   That means that when calibrations are completed, 

they are only viable on the computer that executed the calibrations.  Calibration files can readily be copied from one 

computer to another should that be helpful in multi-host testing environments (see Section 2.3.5). 

2.2.7. PVA-3000 Impairments - Overview 

Section 1.3.13 reviewed the benefits of using physical layer impairments to improve defect coverage and testing 

efficiency when testing receivers.  Each PhyView Analyzer test port offers physical layer impairments as described in 

the following table. 

 

 

Figure 2.4 PVA Calibration Setup 
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Impairment Description Asymmetric Features Impair Ext. 

Analyzer ? 

Line Loss 

Model IEEE 802.3 worst case cabling system 
Insertion Loss (-24 dB @ 100MHz). See 
Figure 2.4.   

Uses Line Impair switches in Figure 2.1. 

Apply asymmetrically to Pair 1+2, 
Pair 3+4, or symmetrically to 
Pairs 1-4 

YES 

Mismatch 
Create fixed 12dB (return loss) mismatch load 
at test port interface.   

Apply asymmetrically to Pair 1+2, 
Pair 3+4, or symmetrically to 
Pairs 1-4 

YES 

Alien 
Crosstalk 
(Noise) 

Insert random noise spectrally shaped to 
~100BaseTx (see Figure 2.5) 

Noise level is Programmable from ï6dB to 
+21.5dB where 0 dB= 40mVpp noise and ï4 
dB = 25mVpp. 

Port-under-test experiences 
2.7dB higher noise than TEST 
PHY on all pairs.  Mismatch 
impairment may be used to fully 
remove noise from Pairs 1+2 or 
Pair 3+4. 

YES 

Tx Clock 
Offset 

Adjust absolute transmit timing up or down 
from 125Msymbol / second 

Uniformly applied to test port and 
port-under-test 

NO 

Tx Clock 
Jitter 

Add contoured jitter with 5KHz roll-off 
programmable from ï6 dB to +24 dB where 0 
dB is 1.4nsec pk-pk jitter 

Uniformly applied to test port and 
port-under-test 

NO 

Tx Level 

Adjust output level up or down by +1 dB 
where center level is ï2.6 dB below nominal 
output levels 

Only affects transmitted signals NO, inline path 
adds 

ï2.6dB fixed 
loss 

Tx Slew 
Adjust transmitted signal rise time from below 
3 nsec to above 4.8 nsec. 

Only affects transmitted signals NO 

 

2.2.8. PVA Line Loss and 
Mismatch Impairments 

Figure 2.5 shows actual insertion 

loss performance for each of 4 pairs 

with the Line Loss impairment 

invoked.  Also shown is the IEEE 

802.3 worst case cabling system 

insertion loss.  The Line Loss 

impairment is also designed to 

maintain 100W match +6W up to 

100MHz with worst case return loss 

< -14 dB.   The impairment is also 

designed to approximate the linear 

phase vs frequency response of a 

cable straight-line response up to 

100MHz. 

 

The Line Loss impairment may be 

applied uniformly to pairs 1-4, or 

may be applied selectively to pairs 1+2 or pairs 3+4.   This allows an outgoing 10/100BaseT signal to experience the 

impairment without a commensurate impairment applied to the incoming signal. 

 

Each test port also provides a fixed, wideband ï12dB (return loss) Mismatch that can be connected.  This is included 

primarily to support calibrations, but may also be utilized as a form of impairment.   Just like the Line Loss impairment, 

the mismatch may be applied asymmetrically to pairs 1+2 or pairs 3+4, or uniformly to all four pairs.   When the 

mismatch is connected to any given pair, the Alien Crosstalk (noise source) is electrically isolated from that pair 

meaning that the mismatch impairment is also utilized to apply Alien Crosstalk asymmetrically. 

 

Both the Line Loss and Mismatch impairments are available to any devices connected to the THRU  interface.  Hence 

one or both impairment types may be applied in line with external packet analyzers. 

2.2.9. PVA Alien Crosstalk Impairment 

The Alien Crosstalk impairment models a random noise component that may be selectively added to all four pairs.  

The noise source is designed to approximately model the 100BaseTx power spectrum so that upper frequencies are not 

disproportionately impaired, thus implementing the recommendation of IEEE 802.3 clause 40.6.1.3.4.   Figure 2.6 

depicts the spectral shaping of the Alien Crosstalk impairment. 
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The level of applied noise can be programmed at 

the TEST interface from a minimum of ï6 dB to 

a maximum of +20 dB where 0 dB corresponds to 

40mVpp, the 802.3 allowance for 100BaseTx 

alien crosstalk noise.  This noise amplitude range 

equates to 20mVpp on the low end and 400mVpp 

maximum.   IEEE 802.3 specifies an allowance of 

25mVpp, (= ï4.0 dB) in 1000BaseT links and an 

allowance of 300mVpp (= +17.5 dB) in 10BaseT 

links. 

 

Recent generation 10/100/1000BaseT PHY 

implementations will typically tolerate 

considerably greater noise ingress than 802.3 

specifies, particularly in the absence of other 

severe impairments such as Line Loss and Jitter. 

 

The Alien Crosstalk impairment can also be physically disconnected from pairs 1+2 or pairs 3+4 by substituting the 

Mismatch impairment.  This means that noise can selectively be applied to the outgoing 10/100BaseT pair without 

application to the incoming pair.  It should also be noted that the level of noise applied at the TEST interface is reduced 

by 2.6 dB as seen by the TEST PHY.   This means the test port will force lower SNR levels on the port-under-test than 

will be experienced by the TEST PHY. 

 

As with the Line Loss and Mismatch impairments, the Alien Crosstalk impairment is available for in-line insertion 

when devices on the THRU  interface are routed through the TEST interface. 

2.2.10. PVA Timing Offset and Random Jitter Impairment 

When the TEST PHY is connected to the port-under-test, transmitted signal timing can be manipulated thus creating 

another impairment to a receiver.   Two modes of timing impairment are provided: 
 

¶ Fixed Frequency Offset 

¶ Edge Jitter  
 

10/100/1000BaseT timing accuracy requirements are dependent on the link rate (see Section 1.2.1).   Both 10BaseT and 

1000BaseT expect bit timing to within +100 ppm of nominal frequency, that is, 10MHz for 10BaseT and 125 

Msymbol/sec for 1000BaseT.   100BaseTx is more discerning with a specification of +50 ppm for a 125 Msymbol/sec 

baud rate.  The TEST PHY transmit frequency with zero offset 

will be within 10 ppm of absolute nominal frequency. 
 

TEST PHY transmit timing may be deliberately offset by any of 

the following values:  -115ppm, -100ppm, -50ppm, +50ppm, 

+100ppm and +115ppm.  These settings provide sufficient 

range to push all receivers to the edge of their required 

frequency locking ranges. 
 

The PVA test port can also apply random modulated jitter onto 

the transmit timing.  In IEEE 802.3, both 100BaseTx and 

1000BaseT standards specify a peak-peak jitter tolerance of 1.4 

nsec to a receiver.   Clause 40.6.1.2.5 further stipulates that the 

jitter should have a phase noise profile where that portion of 

peak-to-peak jitter above 5KHz should not exceed 300psec. 
 

Each PVA test port includes a contoured jitter modulator (see 

Figure 2.1) that will apply programmable random jitter to transmitted signal edges.   The phase noise contour, as shown 

in Figure 2.7, is designed to approximate the 1000BaseT jitter source requirement. 
 

Jitter magnitude is expressed as dB where 0 dB equates to a 1.4 nsec pk-pk jitter level.   Peak-to-peak jitter may be 

programmed over the range of ï6 dB to +18 dB which equates to 0.7 nsec to 11.1 nsec peak-to-peak.    
 

Both Offset and Jitter are uniformly applied on all transmitted pairs when activated. 
 

The effect of timing offset and jitter on any given 10/100/1000BaseT receiver is heavily dependent on the mechanisms 

utilized in silicon-level PHYôs to acquire and lock to incoming receive signals.   For this reason, jitter and offset may 

have little or no effect on signal-to-noise ratio inside the PHY receiver until the magnitude of impairment exceeds some 
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tracking threshold that is both magnitude and frequency dependent.  A that point, performance of the receiver may 

degrade very quickly. 
 

In the absence of other impairments, most recent generation PHY technologies should tolerate well above the 1.4 nsec 

pk-pk jitter levels specified in IEEE 802.3. 

2.2.11. PVA Tx Level and Tx Slew Impairment 

The TEST PHY also allows for configuration of output Tx Level and Tx Slew rate (or rise-fall time).   These controls 

can be used to complement the Line Loss impairment by either worsening or improving on the degree of impairment by 

a small amount.  They will also affect characteristics of test signals generated by the TEST PHY (see Section 2.2.1). 

 

As was stated earlier in Section 2.1, the test port output level is normally attenuated by 2.6 dB because of the test port 

4-pair coupler.   This means that a ñnominalò 2.0Vpp output signal would actually appear as 1.5Vpp.   Since recent 

generation PHYôs using digital signal processing must incorporate forms of automatic gain control, this slightly 

reduced signal amplitude will have negligible effect on receiver performance and would represent the expected level of 

low frequency insertion loss when the Line Loss impairment is connected. 

 

The Tx Level control may be used to swing the output amplitude over a 2 dB range, that is ~ +1 dB.  In absolute terms, 

this would mean that the output level of a nominal 2Vpp signal could swing from ~1.35 to ~1.7Vpp.  

 

The Tx Level is by default managed automatically by the TEST PHY and may be configured to automatic control at 

any time.  It offers 10 manual settings (1 to 10) that span the range described above.   PSA Software will generally 

manage Tx Level so that the output levels for 10BaseT, 100BaseTx, and 1000BaseT are exactly 2.6 dB below the 

nominal level according to the respective 802.3 specification. 

 

Tx Slew can be used to manipulate the rise and fall times of transmitted edges.   Nominally, 100BaseTx specifies and 

explicit 4 nsec (+1nsec) rise-fall time while 10BaseT and 1000BaseT define pulse masks that embed a range of possible 

rise-fall times that vary from ~5 nsec (10BaseT) to ~3.6 nsec (1000BaseT).  These numbers are made even less clear by 

the fact that the different signal types have different amplitudes.   

 

Within the PVA test port, Tx Slew may be varied so that a 100BaseTx signal can transition anywhere between 2.8 nsec 

and 4.8 nsec (based on 0.8V transitions).  The Tx Slew rate is by default managed automatically by the TEST PHY and 

may be configured to automatic control at any time.   When Tx Slew is reduced, i.e. longer rise-fall time, frequency 

components in the transmitted signal above 70 to 75 MHz will be reduced and conversely, when Tx Slew is increased, 

those same frequency components will be increased. 

 

Like timing offset and jitter, these impairments are associated with TEST PHY configuration and operation and 

therefore have no bearing on external instruments connected to the THRU  interface. 

2.2.12. PVA Rx Gain Control 

One final topic related to test port and TEST PHY resources is the TEST PHY receiver gain control feature.   

Generally, the TEST PHY like any modern PHY will manage its own receiver gain in order to optimize the recovery of 

incoming signals.  For this reason, there is not much 

user benefit to manipulating receiver gain. 

 

PhyView Analyzer meters (e.g. PSD, Echo) do need to 

perform calibrations and measurements where receiver 

gain is carefully controlled, so users should be aware 

that ñbehind the scenesò, the TEST PHY receiver gain 

is frequently configured and locked to a desirable 

value.   Whenever the TEST PHY is reset to itôs power-

on default state, Rx Gain will be automatic and will 

remain in that state until meters need to lock it down in 

a fixed state. 

2.3. System Software Overview 

The PhyView Analyzer requires externally hosted 

software to operate.   Because the PhyView Analyzer is 

hosted on the PowerSync Analyzer (PSA) platform 

(see Section 1.1.4), the host-based software will also be 

referred to as ñPSA Softwareò within this manual. 

 

PhyView Analyzer software is primarily designed for 

the Microsoft Windows operating environment.  A Figure 2.8 PVA Host Software Architecture 
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version is also available for Linux and Unix based hosts.  PVA software consists of three distinct subsystems:  

 

PVA Interactive:  A graphical user interface designed to promote interactive and intuitive use of the PVA-3000 (or 

PVA-3002) instrument.  

 

PowerShell PSA:  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.    

 

PHY Performance Test Suite:  A series of applications and reporting developed specifically for comprehensive 

automated testing and analysis of 10/100/1000BaseT ports.   The PHY Performance Test Suite is offered as an optional 

feature to the PVA-3000. 

 

pva_veriphy Test:  An automated test program that tests up to 6 ports at a time, providing moderate coverage of 

transmission and receiver performance characteristics with test times as low as 80 seconds per port tested. 

 

PowerShell PSA includes a robust set of commands added into Tcl/Tk that create the Application Programming 

Interface (API) for the PowerSync Analyzer family of instruments including the PhyView Analyzer.   Both PVA 

Interactive and the PHY Performance Test Suite fully utilize the PowerShell API to control and monitor the 

PhyView Analyzer.  This assures complete uniformity of behaviors when the instrument is managed from either the 

PowerShell interface or from PVA Interactive. 

2.3.1. PVA Interactive 

PVA Interactive is a Tcl/Tk based graphical user interface (GUI) constructed on top of the PowerShell PSA API.  It 

offers robust control of most PhyView Analyzer functions from an intuitive, functionally organized, tabbed window 

interface.  Users who perform tasks from routine testing to occasional troubleshooting will benefit from this software. 

 

PVA Interactive is the subject of Section 3 in this manual. 

2.3.2. PowerShell PSA Scripting Environment 

PowerShell PSA provides command level access to the PhyView Analyzer.  It consists of  Tcl/Tk programming shells 

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

 

PowerShell PSA is an interpreted command and query environment supporting interactive control of and automated 

program development for the PhyView instrument and the PowerSync Analyzer chassis.   PowerShell PSA is the 

subject of Section 4 of this manual. 

 

Some test engineers will want to integrate the PowerShell API into pre-existing scripting or development environments 

to support test automation involving several instruments including device-under-test configuration.   Section 6 of this 

manual will address PowerShell PSA features designed to enable this possibility. 

2.3.3. Automated 10/100/1000Base-T Testing: The PHY Performance Test Suite and the pva_veriphy Test 

The PHY Performance Test Suite consists of a group of automated tests that can be run individually on one test port 

or sequenced automatically across 1 to 24 test ports.   These tests provide comprehensive coverage of  DUT transmitter, 

receiver, and physical interface parameters and will produce colorful and graphical reports of DUT PHY performance. 

 

The PHY Performance Test Suite can be accessed from both PVA Interactive and PowerShell PSA.   Section 5 of this 

manual will be dedicated to the PHY Performance Test Suite. 

 

The PHY Performance Test Suite is an optional component of the PhyView Analyzer that is enabled through a software 

controlled security key within a PVA-3000 chassis (or PVA-3002 instrument).   It can be activated at any time using a 

chassis-specific key code supplied by Sifos Technologies. 

 

The pva_veriphy automated test application performs less comprehensive physical layer qualification testing on one to 

six 10/100/1000Base-T ports at a time with test times as low as 80 seconds per port tested.   It is furnished with the 

PVA-3000 / PVA-3002 and is the topic of Section 6.4 of this manual. 

2.3.4. PhyView Analyzer Configuration Files 

PSA software utilizes two local configuration files that can be adapted for a number of characteristics that are ñlocalò to 

a userôs setup and testing requirements.  These files are located as follows: 
 

Operating System Config Directory Location 

Windows XP \Program Files\Sifos\PSA1200\Config\ 

Windows Vista, 7, 8, or 10 \Users\Public\Sifos\PSA1200\Config\ 

Linux & Unix $HOME/Sifos/PSA1200/Config/ 
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The PSA Environment local configuration file is a single file titled psa_env.txt.  This file is found in the subdirectory 

\env\ (or /env/ for Linux) beneath the above Config directory location and it specifies the following parameters: 
 

Parameter Type Parameter Values 

Default_PSA_Address: <Current Connected IP address> 

PSA_Addresses: {Addresses of PSAôs with two or more PSA / PSL test ports} 

PVA_Addresses: {Addresses of PSAôs with two or more PVA test ports} 

Default_Conf_Test_List_AF: (Not applicable to PVA) 

Default_Conf_Test_List_AT: (Not applicable to PVA) 

Default_Test_Results_Path: {Current directory path for storing test report files} 

Excel_Path_Location: {Directory path to MS Excel executable} | ñN/Aò 

Emulation_Mode: ON or OFF 

I/O_Routing: psa 

 

Default_PSA_Address:   This is the currently connected or default PSA address that will be accessed by PowerShell 

PSA and PVA Interacitive.   It is automatically updated every time a new connection is made to a different PSA 

address. 
 

PSA_Addresses:  A brace enclosed list of ñknown validò PSA Chassis addresses on the network.  Each address in this 

list must include at least 2 test ports for PoE testing, that is, PSA-3102, PSL-3102, PSA-1200, or PSA-1200-PL test 

blades.   PSA-3002 and PSA-100 addresses will also appear in this list.  This list is updated when new addresses are 

connected or old addresses are deleted from the Chassis Selection menus in PVA Interactive and PowerShell Wish. 

 

PVA_Addresses:  A brace enclosed list of ñknown validò PSA Chassis addresses on the network.  Each address in this 

list must include at least 2 test ports for PHY testing, that is, PVA-3102 test blades or PVA-3002 instruments.  This list 

is updated when new addresses are connected or old addresses are deleted from the Chassis Selection menus in PVA 

Interactive and PowerShell Wish. 
 

Default_Conf_Test_List_AF:  Not applicable to PVA-3000. 
 

Default_Conf_Test_List_AT:  Not applicable to PVA-3000. 

 

Default_Test_Results_Path:  Path to where test results from the PHY Performance Test Suite sequencer will be 

stored.  This has the default value of ñc:/Program Files/Sifos/PSA1200/Results/<chassis IP Address>ò when PSA 

software is initially installed.  Note that device-under-test (DUT) specific local configuration files can override this 

default (see below). 

 

Excel_Path_Location:  Path where Microsoft Excel application is stored (Windows hosts only).  This entry is formed 

during software installation. 

 

Emulation_Mode:  A control that allows software operation in the absence of a PhyView Analyzer instrument.  It is 

also referred to as ñDemo Modeò.   This control should be normally set to ñOFFò. 
 

I/O_Routing:  A control that should be normally set to ñpsaò. 
 

A second type of configuration file is the Local (device-under-test) DUT Configuration File  for specific devices or 

product models.  These files generally 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 DUT 

Configuration File for each type of device that a user plans to test. 

 

The DUT Local Configuration file consists of the following settings: 
 

DUT Parameter Type Parameter Values Status 

MAX_RATE: 100 or 1000 Optional 

POLARITY: BOTH or MDI or MDI-X Optional 

DUT_CLASS: OTHER or SWITCH Optional 

PVA_TEST_RESULTS_PATH: {Current directory path for storing PVA test report files} Optional 
 

MAX_RATE :  Specifies maximum device-under-test link rate.  Generally, this would be 100 or 1000.  This parameter 

is not currently used by PVA software but is reserved for future use. 

 

POLARITY :  Specifies auto-MDI capability of a device-under-test.  Generally, this would be BOTH (or ñautoò), 

ñMDIò, or ñMDI-Xò.  This parameter is not currently used by PVA software but is reserved for future use. 
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DUT_CLASS:  Specifies if DUT is a bridging device such as an Ethernet hub or switch. This parameter is not 

currently used by PVA software but is reserved for future use. 
 

PVA_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 DUT type 

or model specific.  This assures that reporting by DUT type is isolated and distinct.  The PHY Performance Test Suite 

(see Section 5 utilizes this information for storage of test reports to non-default locations. 
 

In combined PSA-PVA environments where a device-under-test might be power sourcing switches (PSE), the DUT 

Local Configuration file may also carry additional information that is pertinent to the PoE characteristics of those 

DUTôs.  These additional parameters are described in the following table: 
 

PSE 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: {Current directory path for storing PSA test report 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 
 

These parameters are each described in the PSA-3000 (or PSL-3000) Technical Reference Manual. 

2.3.5. Directory and File Organization ï Microsoft Windows 

When PSA software is installed to a Microsoft WindowsÑ PC, files will be populated to particular directories as 

described in the following table. 
 

Directory Path Directory  Files 

C: \Program Files\Sifos\PSA1200 

 

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

 

Note: International versions of 
Windows may choose a different 
name for ñProgram Filesò 

 

PowerShell PSA Script Libraries 

PowerShell PSA Wish and PowerShell PSA Tcl Executables 

PSA Initialization Script 

PowerShell PSA Wish & PowerShell PSA Tcl resource files 

\documentation\ Various PSA reference documents 

\PVA Interactive\ PVA Interactive software for the Sifos PhyView Analyzer and 
any library subdirectories (e.g. ósifos_libô) required for PVA 
Interactive 

\PSA Interactive\ PSA Interactive software for the Sifos PowerSync Analyzer 
and any library subdirectories (e.g. ósifos_libô) required for 
both PSA Interactive and PVA Interactive 

Windows XP 

C: \Program Files\Sifos\PSA1200 

 

Windows Vista, 7, 8, or 10 

C:\Users\Public\Sifos\PSA1200 

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

\Cal\ Sub-directories by chassis IP address that store all calibration 
files for PSD, Bulk Return Loss, and Bulk Crosstalk meters 

\Results\ PVA & PSA Test Report Files 

PVA specific report templates include: pva_report.xlsm, 
pvaDCunbalance_report.xlsm, and psd_trace.xlsm. 

 

PSA specific report templates include  psa_report.xlsm,  
mp_report_30.xlsm,  psa_trace.xlsm, psa_lldp_trace.xlsm  
pse_lldp_trace.xlsm, and service_report.xlsm 

 

Chassis-specific subdirectories under \Results\ will 
automatically be created as needed by PowerSync Analyzer 
software. 

\Emul\ Files only used when PSA software is placed in ñDemo Modeò 
(also called Emulation Mode). 

\Contrib\ Tcl scripts stored in this directory will automatically source 
into PowerShell PSA.  This directory includes various 
PSA/PSL/PVA sample scripts at installation.  It also includes 
the pva_veriphy.tbc application for automated testing. 

 

Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive 

under the [Help] menu as well as from PowerShell PSA using the pva_version command. 
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2.3.6. Directory and File Organization ï  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 $HOME/ Sifos/PSA1200 

Shell Scripts (Program Launchers) $HOME /bin 

 

This organization allows various users in a shared computing or NFS type of environment to maintain local user 

information independent from other users and independent of the actual shared software modules and libraries. 

 

Installation of PSA Software 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 is installed. 
 

Directory Path Directory  Files 

/usr/local/Sifos/PSA1200 

 

PowerShell PSA Application Programs & Script Libraries 

PowerShell PSA Wish & PowerShell PSA Tcl resource files (unused copies) 

/PVA 
Interactive/ 

PVA Interactive software for the Sifos PhyView Analyzer and 
any library subdirectories (e.g. ósifos_libô) required for PVA 
Interactive 

/PSA 
Interactive/ 

PSA Interactive software for the Sifos PowerSync Analyzer 
and any library subdirectories (e.g. ósifos_libô) required for 
both PSA Interactive and PVA Interactive 

$HOME/Sifos/PSA1200  PowerShell PSA Wish and PowerShell PSA Tcl resource files 
(used by shell scripts to initialize PSA software) 

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

/Cal/ Sub-directories by chassis IP address that store all calibration 
files for PSD, Bulk Return Loss, and Bulk Crosstalk meters 

/Results/ PVA & PSA Test Report Files 

PVA specific report templates include: pva_report.xlsm, 
pvaDCunbalance_report.xlsm, and psd_trace.xlsm. 

 

PSA specific report templates include  psa_report.xlsm,  
mp_report_30.xlsm,  psa_trace.xlsm, psa_lldp_trace.xlsm  
pse_lldp_trace.xlsm, and service_report.xlsm 
 

Chassis-specific subdirectories under \Results\ will 
automatically be created as needed by PowerSync Analyzer 
software. 

/Emul/ Files only used when PSA software is placed in ñDemo Modeò 
(also called Emulation Mode). 

/Contrib/ Tcl scripts stored in this directory will automatically source into 
PowerShell PSA.  This directory includes various 
PSA/PSL/PVA sample scripts at installation.  It also includes 
the pva_veriphy.tbc application. 

$HOME/bin  Shell scripts to launch:  

  PowerShell PSA TCL (PowerShell_TCL.sh),  

  PowerShell PSA Wish (PowerShell_Wish.sh) 

  PVA Interactive (PVA_Interactive.sh).   

PSA Software Installer and Removal Scripts. 

 

Version information concerning individual PhyView Analyzer software libraries is available from PSA Interactive 

under the [Help] [About] menu as well as from PowerShell PSA using the pva_version command. 

2.3.7. Tcl/Tk Requirements & Resources 

PSA software is distributed with an installer for Tcl/Tk 8.4.20 on Microsoft Windows platforms.  Generally, there 

should not be a problem with using any 8.4 versions of Tcl/Tk.  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 8.4.20 Tcl.   

(Note: This does not apply to Linux systems where the user is responsible for pre-installing a satisfactory version of 

Tcl/Tk.) 
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PVA Interactive software also requires the Tk ñbwidgetò library.  The PSA software installer for Windows will install 

this Tcl library when installing 8.4.5 Tcl or it will insert it if it is found to be missing from later installations of Tcl 8.4. 

(Note: This does not apply to Linux systems where the user is responsible for pre-installing a version of Tcl/Tk that 

includes the ñbwidgetò library.) 

 

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 32-bit Windows, c:\Program Files (x86)\Tcl on Microsoft 64-bit 

Windows, and in /usr/local/ on Linux systems.  Users should be aware that older proprietary versions of Tcl present 

from installations of various LAN analyzer software tools and applications could interfere with PSA software behavior.   

Ideally, older versions of Tcl should be removed if possible. 

 

The Microsoft Windows installer will also offer the option to install an intelligent script editor called AnyEdit.  This 

editor is knowledgeable of all PowerShell PSA commands, global variables, and general Tcl/Tk script structuring rules.  

It is a powerful resource for those who desire to write automated PowerShell PSA scripts. 

 

PowerShell PSA software includes four ñresourceò 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.   Section 6 of this manual provides further information regarding PowerShell PSA 

API integration into native TCL shells as well as the use of these files to enable remote access to PowerShell PSA. 

 

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 

including ñTcl and the Tk Toolkitò by John Ousterhout & Ken Jones.  On the web, there are numerous ñnotesò sites 

with correspondence on Tcl and Tk programming owing to Tclôs popularity in academic and commercial enterprises. 

2.4. (Section Omitted) 

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

Certain aspects of the PhyView Analyzer and its host-based software (PowerShell PSA, PVA Interactive) rely on a low 

latency network connection and uninterrupted run -time execution in a host computer.   Applications such as the 

PHY Performance Test Suite and pva_veriphy can be impacted in subtle but detrimental ways given very long (and 

typically very intermittent) network connection latencies or process preemption delays.  Network connection latency 

between the application host and the PSA should be minimized and should never exceed 50 msec with a target range 

of 0 to 20 msec desirable.  The same applies to process preemption delays.   This will best enable the full flexibility 

and features of the PhyView Analyzer across all testing applications.   
 

Statistical assessment of network connection latency and run-time execution integrity is readily available using the 

psa_latency_test utility.  (See Sections 3.17 and 4.5 for further information on the psa_latency_test utility.)   Typical 

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

with wireless links, use of VLAN connections, and host software (or malware) that seeks exclusive use of computer 

resources.  Host computers running PSA software should never be configured to run multiple ñvirtualò PCôs nor should 

they concurrently run resource consuming file and web server processes along side of PSA automated test software. 
 

The PSA uses a Telnet protocol so any host firewall or router path between the host computer and the PSA must enable 

Telnet protocol (standard TCP port #23).   Since the PSA uses a low level binary communication within the Telnet 

protocol, users should never attempt to configure or control the PSA with a Telnet session.  The only command line 

interface to the PSA-3000 is PowerShell PSA. 

2.6. PVA External Channel Impairment Modules 

Sifos Technologies offers several channel impairment modules that may be used to validate PhyView measurements 

and to create certain line conditions between two 10/100/1000BaseT link partners.   These devices can be useful in 

assessing calibration integrity, crosschecking measurements, and creating specialized measurement conditions. 

 

Module Description 

PVA-PL4 In-Line 4-channel Quad Passive Loss Module 

Channel 1:  1 dB wideband loss on each of 4 pairs 

Channel 2:  2 dB wideband loss on each of 4 pairs 

Channel 3:  4 dB wideband loss on each of 4 pairs 

Channel 4:  8 dB wideband loss on each of 4 pairs 
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Module Description 

PVA-LI4 In-Line Quad Line Impairment Module  

Channel 1:  -14 dB wideband return loss on each of 4 pairs 

Channel 2:  -16.8 dB wideband return loss on each of 4 pairs 

Channel 3:  -32.5 dB crosstalk Pair 1-2, -23.4 dB crosstalk Pair 3-4 

Channel 4:  IEEE 802.3 MDI return loss limit lines referenced to 100W (see Section 1.3.8) 
on each of 4 pairs 

PVA-DCU In-Line DC Unbalance Generator Unit  

Channel 1:  Forward DC Unbalance Bias on Alt-A and Alt-B Pair Sets 

Channel 2:  Forward DC Unbalance Bias on Alt-A and Alt-B Pair Sets 

 

The PVA-PL4 would typically be used for controlling signal/noise ratio incoming to a PVA test port or a device-under-

test.   With small patch cables, any fixed, wideband 100W padding between 1 dB and 15 dB in 1 dB steps can be 

applied.   

 

The PVA-LI4 will help verify Bulk Return Loss and Bulk Crosstalk measurements.   Return losses are synthesized 

from both low and high impedance mismatches.   The IEEE 802.3 MDI return loss limit line impairment synthesizes 

two return loss profiles that reflect how a compliant 802.3 MDI interface should look to a fixed 100W measuring 

reference. 

 

Finally, the PVA-DCU was designed to work with the PSE DC Unbalance Test application (see Section 5.6) included 

with the PHY Performance Test Suite.   This 2-channel device forces a fixed unbalance current of å18mA on the PSE 

magnetics while powered for PoE.  It then allows a PSA-3000 (or PSL-3000) PoE test blade (or PSA-3002 Compact 

PSA) to modulate DC unbalance current between 20mA and 80mA as seen by the PSE. 
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2.7. Technical Data: PVA-3000 

2.7.1. Test Port Configurations and Measurements 

Test Category Port Configuration  Measurements Link Types Calibrations 

Link Partner 
(DUT) Transmitter 
/ Interface 
Measurements  

or 

Link Outlet Signal 
Quality Analyses 

Test PHY 

Power Spectral Distortion 
(PSD) 

1000 & 
100BaseT 

YES 

Signal-To-Noise Ratio (SNR)  1000 & 
100BaseT 

NO 

Bulk Echo Response 1000BaseT YES 

Bulk Crosstalk Response 1000BaseT YES 

Pair Timing Skew 1000BaseT NO 

Tx Signal Power Level 1000 & 
100BaseT 

(Factory) 

Link Partner 
(DUT) Receiver  

or  

Remote Receiver 

Analyses 

Test PHY or Thru Port 

+ Line Loss Emulator 

Link Stability, 100M Cat5 10/100/ 

1000BaseT 

(Noise, Tx 
Offset, and 
Jitter are 
Factory 
Calibrated) 

Packet Loss, 100M Cat5 

Test PHY or Thru Port 

+ Alien Crosstalk 

Link Stability, Ingress Noise 

Packet Loss, Ingress Noise 

Test PHY or Thru Port 

+ Passive Mismatch 

Link Stability, 12dB Mismatch 

Packet Loss, 12dB Mismatch 

Test PHY or Thru Port 

+ Line Emulator 

+ Alien Crosstalk OR    

   Passive Mismatch 

Link Stability (Multi-
Impairment) 

Packet Loss (Multi-Impairment) 

Test PHY +  

Jitter/Offset Synthesis 

Link Stability, Jittered or Offset 
Xmit Signal 

Packet Loss, Jittered or Offset 
Xmit Signal 

Test PHY + Jitter/Offset 
Synthesis 

+ Line Emulator AND/OR  

   (Alien Crosstalk OR  

   Passive Mismatch) 

Link Stability (Multi-
Impairment) 

Packet Loss (Multi-Impairment) 

Transmit / Receive 
Tests with PoE 
Impairments 

PVA-3102 Test Port to 
PSA-3102 OUT Port 
Connection(s) 

(All Above Transmitter Tests) 1000 & 
100BaseT 

(see above) 

(All Above Receiver Tests and 
Impairments) 

10/100/1000 

Base-T 

NO 

Link Partner 
Capabilities & 
Linkup Timing 

Test PHY Link Partner Advertisements 10/100/1000 

Base-T 

NO 

Auto-Neg Problem Indicators 

Precision  Auto-Neg/Linkup 
Timing   (20msec Resolution) 

2.7.2. LAN Interface Specifications 

Port Connection Mode Parameter Specification 

Test Port 

Terminated to Test PHY 

Connection RJ45 

Data Rate and Signaling 10/100/1000BaseT 

Impedance 100ɋ, Balanced 

Insertion Loss to Test PHY 

(1 ï 100 MHz) 
2.7 +0.3, -0.2 dB  (All Pairs) 

Maximum Return Loss 

(All Pairs) 

Ò -15 dB  (1 - 100MHz) 

Ò -21 dB  (1 - 62.5MHz) 

Pair-Pair Isolation  

(1 - 100MHz) 
Ò -33 dB (All Pair Comboôs) 

Terminated to Test PHY with Bulk 
12dB Mismatch Connected 

Return Loss 

(100 KHz ï 100 MHz) 

-11.7 dB ± 0.5 dB (All Pairs) 

Bypass Mode TEST Port  to THRU 
Port  

(terminated 100W / pair) 

Insertion Loss (1 ï 100 
MHz) 

2.7 +0.3, -0.2 dB (All Pairs) 

Return Loss  Ò -15 dB, 1MHz to 100MHz 

(All Pairs) 

Pair-Pair Isolation  Ò -33 dB, 1 MHz to 100MHz 

(All Pair Comboôs) 
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Port Connection Mode Parameter Specification 

THRU Port 
for Packet 
Analyzers 

Bypass Mode THRU Port  to TEST 
Port 

(terminated 100W / pair) 

Connection RJ45 

Data Rate and Signaling 10/100/1000BaseT 

Impedance 100ɋ, Balanced 

Insertion Loss  (1ï100 MHz) 2.7 +0.3, -0.2 dB   (All Pairs) 

Return Loss (All Pairs) Ò -15 dB, 1MHz to 100MHz 

Pair-Pair Isolation (All Pair 
Combinations) 

Ò -33 dB, 1 MHz to 100MHz 

2.7.3. Link Partner Transmitter / Incoming Link Integrity Measurements 

Measurement Link Types & Pairs Parameter Value 

Power Spectral 
Distortion 

100Base-Tx: Pair 2 or 3  

1000Base-Tx: Pairs 1 to 4 

Minimum Frequency  20 KHz  

Maximum Frequency 100 MHz 

Selectable Range 0.18 MHz ï 99.98 MHz 

Frequency Resolution Selected Range / 33 Points 

Amplitude Range Ò -30 dB to Ó +3 dB 

Amplitude Accuracy  

normalized to calibration 

± 0.5 dB  (.02 ï 75 MHz) 

± 1.5 dB (75 ï 100 MHz) 

Ideal Gigabit Config.  @ DUT MDI, MASTER 

Signal-To-Noise 
100Base-Tx: Pair 2 or 3  

1000Base-Tx: Pairs 1 to 4 

Measurement Range 18.5 dB ï 36 dB 

Measurement Accuracy* ± 1.5 dB  (SNR > 30 dB) 

± 0.75 dB (SNR Ò 30 dB) 

Ideal Gigabit Config.  @ DUT NONE 

Power Level  
100Base-Tx: Pair 2 or 3  

1000Base-Tx: Pairs 1 ï 4 

Measurement Range Ò -15 dB to Ó +3 dB 

Accuracy / Repeatability ±  0.25 dB   

Ideal Gigabit Config.  @ DUT NONE 

Bulk Echo 
Response 

(~ 4 ï 75 MHz) 

1000Base-T: Pairs 1 to 4 

Measurement Floor -26 dB 

Accuracy / Repeatability 

normalized to calibration 

± 1.0 dB  @ > -20 dB 

± 1.5 dB  @ Ò -20 dB 

Ideal Gigabit Config.  @ DUT MDI, MASTER 

Bulk Crosstalk 
Response 

(~ 4 ï 75 MHz) 

1000Base-T: Pair Comboôs 

1-2, 1-3, 1-4, 2-3, 2-4, 3-4 

Measurement Floor -39 dB 

Accuracy / Repeatability 

normalized to calibration 

± 1.0 dB  @ < 32 dB 

± 1.5 dB  @ Ó 32 dB 

Ideal Gigabit Config.  @ DUT MDI, MASTER 

Pair Timing Skew 1000Base-T: Pairs 1 to 4 
Range & Resolution 0 ï 80 nsec, 8 nsec 

Ideal Gigabit Config.  @ DUT NONE 
 

* 100BaseT and 1000BaseT SNR measurements are not referenced to any metric standards for SNR.  SNR is a bulk 

measure of signal deviation from ñidealò given compensation for linear distortion and other correctable impairments. 

2.7.4. Link Partner Receiver / Link Integrity Measurements 

 Measurement Link Types & 

Pairs 

Parameter Value 

Link State and  

Link Integrity 

10/100/1000BaseT Link Status LINKED | DOWN  

1000BaseT Remote Rx Status | Local Rx Status Rx_ OK | Rx_Error  

10/100/1000BaseT 
Status Samples 1 to 100 

Status State Sampling Periodicity 20, 50, or 100 msec 

Internal Test Port Packet 
Counting 

10/100/1000BaseT 

Packet Frame Ethernet MAC 

Packet Size & Resolution 
(excluding 4 FCS Bytes) 

60 to 1512 Bytes, 4 Bytes 

Packet Payload Repeating 4-Byte Patterns 

Packet Address 6-Byte Arbitrary Address 

Transmitted Inter-Packet Gap Time 96, 576, or 11006  

payload bit periods 

Transmitted Packet Count 0 = Continuous 

32K, 128K, 5120K, or 
1024K 

Received Packet Count 0 to > 1e9 

Receive Packet Filtering NONE 
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 Measurement Link Types & 

Pairs 

Parameter Value 

Link Partner Capabilities 
& Linkup Timing 

10/100/1000BaseT 

Auto-Negotiation Capabilities Advertisements, Acks 

Auto-Negotiation Responses MDI/MDI-X, 
MASTER/SLAVE, etc. 

(see Section 5.2) 

Auto-Negotiation  and Linkup 
Timing Analysis 

20msec timing resolution 
from physical connection 

2.7.5. Impairment Synthesis Specifications 

Impairm ent Access Parameter Value 

IEEE 802.3 

Line Loss 
Emulation 

TEST Port & THRU Port 

Frequency Response Target 

(5 MHz ï 62.5 MHz) 

-(2.1 * F
0.529 

+ 0.4/F)  dB 

± 0.5 dB    (F in MHz) 

Frequency Response Target 

(62.5 MHz ï 100 MHz) 

-(2.1 * F
0.529 

+ 0.4/F)  dB 

± 1.5 dB    (F in MHz) 

Return Loss  (1 ï 100 MHz) Ò -14 dB 

Isolation (1 ï 100 MHz) (not yet specified) 

Phase Linearity (4 ï 100 MHz) ± 12
o
 from Linear (typical) 

Passive 
Mismatch 

TEST Port connected to  

Test PHY or THRU Port 

Fixed Return Loss  

(TEST Port, 1 ï 100MHz) 

-11.7 dB ± 0.5 dB  

 

Impairment Application Pairs 1+3, 2+4, or 1+2+3+4 

Alien Crosstalk 
TEST Port connected to  

Test PHY or THRU Port 

Amplitude Range 

relative to 40mVpp (= 0dB) 

-6 dB to +20 dB 

Amplitude Steps (Resolution) 0.5 dB 

Amplitude Accuracy ± 0.9dB  (typical) 

Frequency Shaping 100BaseTx Spectrum 

Impairment Application Pairs 1+3, 2+4, or 1+2+3+4 

Transmit 
Frequency 
Offset 

Test Port with 

Test PHY Connected 

Nominal Transmit Frequency 125 MHz ± 10 ppm 

Nominal Transmit Duty Cycle 50% ± 12.5 % 

Fixed Frequency Offsets -115, -100, -50, 0, +50, +100, 
+115 ppm 

Transmit 
Frequency Jitter 

Test Port with 

Test PHY Connected 

Jitter Magnitude Range 

relative to 1.4 nsec pk-pk (=0dB) 

-6 dB to +18 dB  

Jitter Level Steps (Resolution) 0.5 dB 

Jitter (pk-pk) Accuracy ± 1 dB  (typical) 

Jitter Power @ greater than 

+ 5 KHz w.r.t. Total Jitter Power  

-13.5 dB ± 1 dB  (sharp filter) 

-8 dB ± 0.6 dB   (1
st
 order filter) 

Transmit Power 
Test Port with 

Test PHY Connected 

Mid-Range Output Power  

10/100/1000BaseT Peak Ampl. 

-2.7dB (IEEE Spec.) 

at Tx Level  = ~6 out of 10 

Transmit Power Range  -4 dB to -1.9 dB (IEEE Spec) 

Transmit Slew 
Test Port with 

Test PHY Connected 

Mid-Range Slew Rate  
 

~0.2V/nsec 

at setting = 5 out of 8 

Slew Rate Range ~0.1V/nsec to ~0.27 V/nsec 

2.7.6. LED Indicators   

LED Label Parameter Description 

Rate Link Indication ON: 1000BaseT,  BLINKING: 100BaseT,  OFF: 10BaseT 

Link Link Status ON: Link Up,   OFF: Link Down 

Impr 
Line Impairment 
Connection 

ON: 100M Cat5e Line Impairment Connected 

OFF: Line Impairment Removed 

Com Communications                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
ON or BLINKING: Indicates Host Communications to PVA-3102 

Test Port 

2.7.7.  
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2.7.8. Programming and Control 

Description Specification 

Interface Ethernet 10/100BaseT 

Host Requirements PC running Microsoft  Windows 2000, XP, Vista, Win7, or Linux PC (Fedora, SUSE) 

Control Environment Sifos PowerShell or PSA-Interactive 

Recommended Network / Run-
Time Latency: 

< 20 msec  (See Section 2.5) 

2.7.9. Physical and Environmental 

Description Specification 

Dimensions 
PSA-3000, PSA-1200 Chassis:  19òW x 5.25òH x 12òL (3U Rack Mount) 

PVA-3002: 4òW x 1. 5òH x 8.5òD 

Weight 20 lbs. (Fully Populated with PVA-3102 Cards) 

Power 100VAC-240VAC,  50-60 Hz,  1350mA Max. 

Test Port Configurations 

PSA-3000 Chassis:  2 to 24 PhyView Test Ports 

PVA-3002 Compact PVA:  2 PhyView Test Ports 

PSA-1200 Chassis:  2 to 12 PhyView Test Ports 

Ambient Operating 
Temperature 

0°C to 40°C  

Storage Temperature -20°C  to  85°C 

Operating Humidity 5% to 95% RH, Non-Condensing. 

 

2.7.10. Certifications 

Description North America Europe & International  

Emissions 
FCC Part 15, Class A 

 

Meets EN55011 

VCCI, AS/NZS 3548, ICES-001 

Safety 
CSA Listed  

(CSA22.2 No. 61010)  

Meets EN61010-1 

General Certification 

 Low Voltage Directive (2014/35/EU) 

Electromagnetic Compatibility Directive (2014/30/EU) 

CE Marking Directive (93/68/EEC) 

 FCC Statement: 
 

This equipment has 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. PVA Interactive Software 
 

PVA Interactive is the graphical user interface for the PhyView Analyzer.  It is a Tcl/Tk application that is built from 

a number of Tcl/Tk scripts.   It exclusively uses the PowerShell PSA API for all instrument interactions and control 

meaning that anything that can be done in PVA Interactive can also be done in PowerShell PSA. 

3.1. Overview of Menus 

PVA Interactive consists of two menus that are always present.  

The PVA Interactive Main Menu  provides full access to all test 

port resources including port configuration, link configuration, 

impairment control, metering, calibrations, and automated 

testing.   Test port subsystems are all organized by category on 

tabbed sub-menus that allow arbitrary navigation through test 

port resources.   These subsystems include: 

 

¶ Port & Impairment Configurations 

¶ Link Configuration 

¶ Link Monitor 

¶ PVA Meters 

¶ PVA Packet Flow 

¶ PHY Performance Tests 

¶ PVA Meter Calibrations 

 

Generally, the Main Menu always operates on the currently selected test port within the currently connected PVA 

instrument. 

 

Separately, a Slot-Port Select menu allows selection of any available test port in the currently connected instrument. 

This means that the test port can be altered independent of any tab menu selections in the Main Menu at any time. 

3.2. Initial PVA Connection 

When PVA Interactive is opened, the user will be prompted to select an instrument to which PVA Interactive will 

initially connect (see Figure 3.2).   The default selection will be the most recently connected PhyView Analyzer.   This 

brief dialog assures that various users on a common network sharing 

multiple instruments can connect to an instrument without interfering 

with other instruments that might be in use by other host computers.   It 

also assures that any selected analyzer to be utilized is powered up and 

connected to the local network.   

 

The PVA Chassis Selection dialog (Figure 3.2) verifies the presence of 

any selected or entered PVA address, inventories the selected instrument 

for available PVA test ports, and allows users to add any new 

instruments that may have been recently connected to the network.   

 

Note: If the PVA Chassis Selection dialog fails to find a connected and 

available PVA instrument, it will ultimately open PVA Interactive in 

Demo Mode.  When the application opens in Demo Mode, the 

annotation *DEMO MODE* will appear in red on the Slot-Port 

selection menu.  Demo Mode is described in Section 3.14 below. 

 

3.3. The PVA Main Menu 

After selecting and connecting to a PVA Chassis address, the Main Menu (see Figure 3.3) will appear along with the 

Slot-Port Control helper menu.  The Main Menu will open by default to the first tab sub-menu, Port Config.  Each of 

the tab sub-menus will be addressed in Sections 3.6 through 0 below. 

 

Figure 3.1 PVA Interactive 4.2 Startup 

Figure 3.2 PSA Connection Dialog 
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The Main Menu also includes several controls that 

are always present regardless of tab sub-menu 

selected.  The Select Chassis button enables PVA 

Interactive to connect to another PVA Chassis 

address.   This topic will be addressed in Section 

3.5 below.    

 

The Update Status button performs a link status 

check and reports link state and link rate.  It 

should be noted that this operation is done without 

any reconfigurations of or impact to the Link 

Monitor resource described in Section 3.9 below.   

If the test port is not linked, all three link rate 

ñLEDôsò will be off (grey).   If the port is linked, 

the LED corresponding to the current link rate will 

light green.  This status is not continuously 

updated ï it is only updated when various menu 

operations are completed (e.g. meter 

measurements) and when the Update Status 

button is pressed. 

 

The Close button will terminate PVA Interactive 

software. 

 

3.4. Loading and Saving DUT Configurations 

Section 2.3.4 introduced the concept of DUT specific configuration files.   These allow the re-direction of automated 

test reporting into subdirectories that are specific to a particular device-under-test (DUT).  Without using DUT specific 

configurations, all test reporting will appear in a default 

subdirectory named for the PVA chassis address.   DUT specific 

configurations files also contain other information that may be 

used by future versions of PVA software. 

 

A DUT specific configuration file can be created, saved, and 

loaded using the File drop-down menus (see Figure 3.4) in the 

Main Menu.  To load a particular DUT configuration file, the 

Load Config option is selected and a file selection dialog as 

shown in Figure 3.5 appears.  When Open is pressed, the 

selected file is loaded and any settings within that file become 

active. 

 

The Save 

Config option 

opens a dialog 

(see Figure 3.6) where each DUT-specific configuration setting may 

be specified and a file name assigned where the settings will be 

stored.   These mostly intuitive settings are explained in Section 

2.3.4. 

 

 

 

 

 

 

 

The Results Path (subdirectory) for DUT-specific reporting 

will by default appear under the standard /Results/ 

subdirectory used for all PVA reporting.   Users may elect 

to route reporting to another subdirectory elsewhere using 

the Browse control. 

 

Figure 3.3 PVA Interactive Main Menu 

Figure 3.4 [File] Drop Down Selections 

Figure 3.5 Loading a DUT Configuration File 

Figure 3.6 Creating a DUT Configuration File 
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3.5. Navigating PVA Instruments and Test Ports 

Navigating between PVA test ports and instruments is achieved using 2 menus:  

 

1. Slot-Port Select menu 

4. Chassis Select sub-menu 

 

The Slot-Port Select menu (see Figure 3.7) appears when PVA 

Interactive opens initially and always remains present and 

distinct from the Main Menu.  This menu will convey the 

currently connected PVA instrument Address and the inventory 

of available PhyView Analyzer test ports within that instrument. 

 

Within the Port Selection frame, there are two rows of radio buttons, one for Port 1 in each test slot and one for Port 2 

in each test slot.  These radio buttons will be disabled (greyed out) in any slots that are not populated with PhyView 

Analyzer test blades.  When connected to a PVA-3002 Compact PVA, only Slot 1 is populated meaning Slots 2-12 are 

disabled.   Port 1 and Port 2 are as labeled on the PVA-3102 test blade and PVA-3002 front panels. 

 

Selecting any enabled radio button will immediately update the 

addressable test port for all operations in the PVA Interactive Main 

Menu.   It will also cause configuration information displayed in the 

current tab sub-menu to update to the newly selected test port. 

 

To select a new or different PVA instrument to manage from PVA 

Interactive, the Select Chassis button in the Main Menu is pressed.  

This opens a new window (see Figure 3.8) with a scrolled list of all 

ñknownò PVA instrument IP addresses on the LAN.   The list of chassis 

addresses initially comes from the local environment file (see Section 

2.3.4).  The list of known or available chassisô is updated whenever PVA 

Interactive is opened.   It will also be updated if a selected address is 

found not to exist on the network when a connection is attempted. 

 

Users may add a new instrument to the list by entering the associated IP 

address in the Connect To: entry field, then pressing Add Chassis.  If 

the entered address is discovered on the network, 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.   If the 

entered address is not discovered, it will not be added to the address list and connection will be prohibited. 

 

The Delete Chassis button may be used to remove an instrument address from the list of known addresses.  This 

change will also be retained in the local environment file. 

 

Once a PVA instrument is selected and appears in the entry field, pressing Connect will complete the connection from 

PVA Interactive to that instrument address.  If a problem develops while attempting to connect, the menu will notify 

the user of a connection problem and will abort the new connection.   Common reasons for a connection problem at this 

stage include duplicate network addresses or network firewalls that might block telnet protocol to/from the host 

computer. 

 

The PVA Chassis Selection menu also offers a checkbox for enabling or disabling Demo Mode.  Demo Mode allows 

connections to a virtual instrument and is discussed later in Section 3.14. 

3.6. Port Configuration Menu 

Port Configuration (Port Config) is the first tab menu within the PVA Interactive Main Menu (see Figure 3.9).   This 

menu enables interactive control of port configuration and impairment resources discussed previously in Sections 2.1 

and 2.2.7. It consists of four framed sub-menus: 

 

¶ Port Connection 

¶ Port Impairments 

¶ Active Impairments 

¶ (Selected) Actions 

 

Figure 3.7  Slot-Port Selection Menu 

Figure 3.8  Select Chassis Menu 
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3.6.1. Port Config Menu-Wide Controls 

The Read Settings button is the only 

menu-wide operation in the Port Config 

menu.  Read Settings is used to update 

all Port Config menu configuration 

settings to match actual resource settings 

in the current test port of the currently 

connected instrument.   Generally, this 

operation is not frequently necessary 

because each time a new test port is 

selected in the Slot-Port helper menu or 

each time the Port Config tab menu is 

selected, all displayed settings will 

update automatically to match actual 

resource settings in the test port. 

 

The Read Settings button will also clear 

out any pending configuration changes 

and assure synchronization of the Port 

Config tab menu to associated test port 

resources. 

 

 

 

3.6.2. Port Config Actions Sub-Menu 

The Actions sub-menu within the Port Config tab menu (see Figure 3.10) is used to: 
 

1. Apply Port Connection configuration changes 

2. Apply Port Impairments configuration changes 

3. Copy Port Connection, Port Impairment, and/or Active Impairment configuration settings to other test ports from 

the current  test port 

 

Whenever radio buttons are selected in the Port Connection and Port Impairments  

frames of the Port Config menu, the Apply Selected Port Settings button will 

annunciate red to indicate that a pending change should be applied (see Figure 3.11).  

At this point, pressing the Apply Selected Port Settings button will effect the 

selected configuration setting in the current test port if the corresponding checkbox for 

Port Connections and Port Impairments is also selected.   

 

The three checkboxes, Port Connections, Port Impairments, and Active 

Impairments serve as filters for which settings can be applied or replicated to other 

test ports.  For example, if Port Connections is de-selected, then any settings selected 

under the Port Connection frame will not be applied when the Apply Selected Port 

Settings button is pressed and will not be copied when the Copy Selected Settings 

button is pressed. 

 

Replications of configuration settings will be 

further discussed below in Section 3.7. 

 
 

3.6.3. Port Connection Sub-Menu 

The Port Connection sub-menu governs the switch position of the PVA Switch 

in Figure 2.1.   Test PHY causes the TEST interface to connect to the TEST 

PHY while THRU Port  routes the TEST interface via the 4-pair coupler to the 

THRU interface.   When either of these radio buttons are selected, the Apply 

Selected Port Settings button in the Actions frame will annunciate red (see 

Figure 3.11) meaning that the configuration change will only take effect when 

that button is pressed and if the Port Connections checkbox is selected. 

3.6.4. Port Impairments Sub-Menu 

The Port Impairments  sub-menu also controls test port switching options.  The 

100 Meter Cat5e sub-menu represents the Line Loss impairment discussed 

Figure 3.10 Actions Sub-Menu 

Figure 3.11 Pending Port Config 

Figure 3.9  Port Configurations Tab Menu 
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earlier in Section 2.2.8 and diagrammed in Figure 2.1.   No Impair  fully removes this impairment from the test port.  

Impair All  applies it uniformly to all 4 pairs.   Impair 1&2  and Impair 3&4  allow the Line Loss impairment to be 

applied asymmetrically such that either Pairs 1 and 2 are impaired or Pairs 3 and 4 are impaired (see Section 1.3.10 for 

discussion of pair numbering convention).  The Line Loss impairment can be inserted in line with the TEST interface 

regardless of the Port Connection selection. 

 

The 12dB Mismatch impairment was also described in Section 2.2.8 and offers the exact same options as the 100 

Meter Cat5e impairment whereby no pairs, two pairs, or all four pairs may be impaired at the TEST interface.   The 

12dB Mismatch connection to any pair can be used to inhibit the effects of any Random Noise impairment on that 

pair. 

 

Both the 100 Meter Cat5e and the 12dB Mismatch impairment selections will cause the Apply Selected Port 

Settings (see Figure 3.11) button to annunciate the pending configuration change and are applied only when that button 

is pressed and if the Port Impairments  checkbox is selected with the Actions frame. 

3.6.5. Active Impairments Sub-Menu 

The Active Impairments consist of Random Noise (or Alien Crosstalk), Transmit Timing Offset, Transmit Jitter, 

Transmit Level, and Transmit Slew.    

 

The Random Noise impairment was discussed earlier in Section 2.2.9.  Random Noise can be inserted on two or four 

pairs at the TEST interface with an amplitude level that is in units of dB(40mVpp).  This means that 0 dB corresponds 

to 40mVpp, the 100BaseTx noise impairment allowance while ï4dB corresponds to 

25mVpp, the 1000BaseT noise impairment allowance. 

 

The Random Noise slider control (see Figure 3.12) allows noise level to be specified 

from ï6 dB to +20 dB in 0.5 dB increments.  This corresponds to a range from 20mVpp 

to 400mVpp at the TEST interface.  (Note: Noise mVpp = 40*10(Noise dB/20) )    

 

Moving the slider also causes the Apply Noise button to annunciate red (see Figure 

3.12), an indication that the newly selected noise level will be applied when Apply 

Noise is pressed.  (Note: Active Impairment Apply  operations are not in any way 

governed by the Active Impairments checkbox in the Actions frame discussed earlier in 

Section 3.6.2.)  The Remove button in the Random Noise frame shuts off the noise 

insertion at the TEST interface.   As mentioned earlier, the 12dB Mismatch setting can 

be used to inhibit noise impairment on two pairs by substituting the Mismatch 

impairment on two pairs. 

 

The actual status of the Random Noise impairment at the test port is shown in the Status 

display.  This will update whenever Apply Noise, Remove, or the Read Settings 

buttons are pressed. 

 

The remaining Active Impairments in the Port Config tab menu apply to all pairs and 

are only meaningful when the TEST PHY is connected to the TEST interface.  If 

connected to the THRU  interface, these controls are still fully available and will affect setup of the TEST PHY even 

though that resource is not currently in use. 

 

The Transmit Timing Offset  impairment was described earlier in Section 2.2.10.   Radio buttons allow selection of 

transmit timing offset from nominal frequency, that is, 10MHz for a 10BaseT link, and 125MHz for a 100/1000BaseT 

link.   Options for timing offset are ï50 ppm, +50 ppm, -100 ppm, +100 ppm, -115 ppm, +115 ppm, and No Offset.  

Selecting any radio control will then cause Apply Offset to annunciate red, again meaning that the actual impairment, 

or impairment removal, is only effected when Apply Offset is pressed. 

 

Much like the Random Noise sub-menu, the Transmit Jitter  sub-menu (see Figure 3.12) provides a slider control with 

an Apply Jitter  button and a Remove button.   The Transmit Jitter impairment was also described in Section 2.2.10.  

The slider allows selection of a jitter level between ï6 dB and +18 dB where 0 dB corresponds to a peak-peak jitter 

level of 1.4nsec, the IEEE 802.3 allowance level.  When jitter level is adjusted, the Apply Jitter  button will annunciate 

the pending change and must be pressed to actuate it.   Pressing Remove will shut off any transmit jitter. 

 

Transmit Level and Transmit Slew impairments were described earlier in Section 2.2.11.  The effective ñoffò 

condition for these impairments is when each characteristic is controlled by the TEST PHY.  This is achieved by 

selecting Automatic.  Alternatively, selecting Nominal will also mitigate any impairment effect of these transmit 

signal characteristics by fixing them at a typical mid-range value.    

 

Figure 3.12 Pending Apply 



PVA-3000 Reference Manual 

September 15, 2026                                    Sifos Technologies  Page 

46 

The ñnominalò transmit level is affected by the 4-pair Coupler in Figure 2.1 as described in Section 2.1.  When 

Transmit Level is set to Max, the output level is increased by about 1 dB from that nominal level and when set to 

Min , it is reduced by about 1 dB (see Section 2.2.11 for further detail).  Transmit Level configuration changes are only 

applied when the Apply Level button is pressed. 

 

Besides Automatic and Nominal, Transmit Slew may be configured to Fast and Slow.   Nominal would generally 

represent an edge transition of 4 nsec per 0.8V transition, or a slew rate of 0.2V/nsec.  The Fast slew setting would 

result in an edge transition of ~3 nsec per 0.8V, or 0.27V/nsec slew rate, while the Slow slew setting will configure 

edge transition to approximately 4.5 nsec per 0.8V, or a .18V/nsec slew rate. Transmit Slew configuration changes are 

only applied when the Apply Slew button is pressed. 

3.7. Configuration Replication 

Five of the tabbed menus in PVA Interactive support various forms of resource configuration and therefore include a 

capability to copy, or replicate, resource configurations to other test ports.  Those menus are Port Config, Link 

Config, Link Monitor , Meters, and Packets. Each of these menus includes a Copy Settings button that will open the 

dialog shown in Figure 3.13.  In the Port Config and Link Conf ig tab menus, the settings to be copied will be the 

selected subset of all configurations controlled by those 

menus. 

 

This dialog indicates the current Copy from port, that is, the 

port from which settings are to be copied.   The menu also 

includes enabled checkboxes for every other available PVA 

test port in the currently connected instrument.   To copy 

settings to particular PVA test ports, the slot-port check boxes 

for those ports are selected and the DONE button in pressed. 

 

Configuration settings can be copied from the current test port 

to all other PVA test ports simply by selecting the ALL 

PORTS checkbox and pressing DONE.  If no destination ports are selected, then no configuration settings will be 

copied when the menu is closed. 

 

Finally, it should be noted that if Copy Settings is selected before a particular setting has been applied (e.g. an Apply 

Settings button is annunciating a pending setting change or a meter measurement is not yet initiated after selecting a 

meter configuration), that generally the Copy Settings button will first apply pending settings to the current test port 

prior to copying those test port settings to other test ports. 

3.8. Link Configuration Menu 

The remaining tab menus in PVA Interactive all perform operations that involve the TEST PHY.   Therefore, they are 

only relevant when the TEST 

PHY is connected to the TEST 

interface via the Port 

Connection in the Port Config 

menu. 

 

Link Configuration (Link 

Config) is the second tab menu 

within the PVA Interactive Main 

Menu (see Figure 3.14).   This 

menu provides control of 

Ethernet link modes, access to 

test signals, and control of the 

TEST PHY receiver.  It consists 

of five sub-menus: 

 

¶ Link Config  

¶ Gigabit Config 

¶ Test Signal 

¶ Test PHY 

¶ (Selected) Actions 

 

Figure 3.13 Configuration Replication Menu 

Figure 3.14  Link Configuration Menu 
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3.8.1. Link Config Menu-Wide Controls 

The Link Config menu can be used to force a re-link at any time simply by pressing the RE-LINK  button.  This is the 

logical equivalent of disconnecting, then re-connecting a patch cable to the port-under-test.   As described below, this 

control will frequently be used whenever re-configuring link parameters.   By default, the re-link only occurs on the 

current test port, however, when Re-link All Ports  is checked, the RE-LINK  control will impose new link-ups on all 

PVA test ports in the currently connected PVA instrument. 

 

The Read Settings button can be used at any time to update current test port link and TEST PHY settings to the Link 

Config tab menu.   Generally, this operation is not frequently necessary because each time a new test port is selected in 

the Slot-Port helper menu or each time the Link Config  tab menu is selected, all displayed settings will update 

automatically to match actual resource setting in the test port.  The Read Settings button will also clear out any 

pending configuration changes and assure synchronization of the Link Config tab menu to associated test port 

resources. 

 

The Link Config menu also offers the Reset Test PHY control to reset the TEST PHY.  When the TEST PHY is reset, 

from PVA Interactive, many of the internal features of the TEST PHY will be returned to the initial power-up state.  

For example, Transmit Level, Transmit Slew, and Receiver Sensitivity are returned to TEST PHY Automatic 

control regardless of previous configuration.  Any activated test signals are shut off and a new link-up is initialized.   

Previously configured link configurations including Link Speed, Link Duplex , Link Polarity , and Gigabit Config 

will be retained however so that the link-up that occurs following the reset will adhere to previous configuration 

settings. 

 

As with the RE-LINK  control, the Reset Test PHY operation can be broadcast to all PhyView Analyzer test ports in 

the currently connected instrument by selecting the Reset All Ports checkbox prior to pressing the Reset Test  PHY 

button. 

3.8.2. Link and Gigabit Configuration Sub-Menus 

Each PhyView Analyzer test port offers a wide range of link configurations that can be used primarily to force a 

device-under-test (DUT) into a desired operating mode so that particular physical layer assessments can be performed.  

Since 10/100/1000BaseT link configuration is determined during initial link-up, the process of modifying a link 

configuration always involves 2 steps: 
 

1. Define the configuration 

5. Re-link to the DUT (i.e. RE-LINK  button) 
 

The link configurations that can be controlled from PVA Interactive are: 
 

¶ Link Speed (using Auto-Negotiation) 

¶ Link Duplex (using Auto-Negotiation) 

¶ Link (connection) Polarity (MDI, MDI-X, or Auto MDI/MDI-X) 

¶ Gigabit Timing Mode (using Auto-Negotiation) 
 

The Link Config sub-menu offers five choices for Link Speed (or rate):  

 

Automatic: Allow auto-negotiation to resolve link speed 

1000BaseT:  Force a 1000BaseT link-up 

100BaseTx: Force a 100BaseTx link-up 

10BaseT:  Force a 10BaseT link-up 

10+100BaseT:  Allow auto-negotiation to choose between 100BaseTx and 10BaseT link-up 

 

Whenever a particular Link Speed is selected, the Arm Configuration  button will 

annunciate red indicating that the new configuration will not be defined until that button is 

pressed (see Figure 3.15).   Pressing Arm Configuration  will then define the new 

configuration that will take affect on the next link-up.   Once defined (or ñarmedò), the new 

link configuration will take effect when the RE-LINK  button is pressed.  It would also take 

effect if the patch cable were re-connected. 

 

Link Duplex  can be configured for Automatic, Full Duplex, and Half Duplex following the same two-step process of 

Arm Configuration  and RE-LINK . Generally, the duplex configuration of a link is not significant in the outcome of 

physical layer measurements and receiver testing meaning that the Automatic setting will normally work fine for most 

operations. 

 

Figure 3.15 Link Config 

Sub-Menu 
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Link Polarity , or connection mode, can be used to force an MDI or MDI -X connection locally at the TEST PHY 

meaning that the DUT would be at the opposite connection polarity, MDI-X or MDI respectively.  In 100BaseTx 

testing, this configuration is essential to configuring which incoming pair has the transmitted signal, pair 2 or pair 3.  

When configured to MDI , then pair 3 has the incoming signal, when configured to MDI -X, pair 2 has the incoming 

DUT transmitted signal.  Forcing the connection polarity also allows for receiver tests with asymmetric impairments 

since only the outgoing transmit pair to the DUT need be impaired.   

 

Setting Link Polarity  to Automatic allows for the TEST PHY to link to any DUT whether it supports Auto-

MDI/MDI -X or not.  The outcome will be random if the DUT does support Auto-MDI. 

 

Like Link Speed and Link Duplex, configuring Link Polarity is a two-step process of Arm C onfiguration  and RE-

LINK . 

 

The Gigabit Config sub-menu allows users to specify whether the TEST PHY will operate in Master or Slave mode 

following a 1000BaseT link-up.  If the TEST PHY is in Master, the port-under-test will be forced to Slave and visa 

versa.   Certain physical layer measurements may be affected by whether the DUT is in Master or Slave mode while 

receiver testing should generally be done with both modes.   The Automatic configuration will allow auto-negotiation 

protocol to determine whether TEST PHY and DUT end up as link Master or Slave. 

 

Similar to the other link configurations described above, a change to Gigabit Config involves a two-step process of 

Arm  Configuration  followed by RE-LINK .   In this particular case, the Arm Configuration  button is located in the 

Gigabit Config frame. 

3.8.3. Test Signal Sub-Menu 

Under the Test Signal sub-menu (see Figure 3.16), PhyView Analyzer test ports may be 

configured to activate one of five test (transmitted) signals: 
 

¶ Gigabit Levels (1) (802.3 test signal #1 for pulse mask, all four pairs) 

¶ Gigabit Jitter Master (2) (802.3 test signal #2 for jitter, all four pairs) 

¶ Gigabit Jitter Slave (3) (802.3 test signal #3 for jitter, all four pairs) 

¶ Gigabit Random (4) 802.3 test signal #4 for distortion, all four pairs) 

¶ 100BaseTx Idle (MLT-3 signal, pair #2) 

 

These signals can be useful for evaluating TEST PHY transmit characteristics at the TEST 

interface.   For example, they will impacted by Transmit Level and Transmit Slew 

configuration settings.   Note that they are also impacted by the 4-pair RF Coupler loss 

described earlier in Section 2.1. 

 
 

When the Gigabit test signals are active, the TEST PHY will not be able to link.   However, 

the 100BaseTx Idle signal can cause a port-under-test to believe that it is linked and to transmit a 100BaseTx signals 

and traffic.   Note: PVA link status, as indicated both on the LINK LED and in PVA Interactive may indicate 

ñLINKEDò while test signals are active. 
 

When a test signal is selected or removed using the Off  setting, the Configure Test Signal button will annunciate red 

indicating the pending configuration change.  Pressing Configure Test Signal will immediately cause the selected test 

signal to activate (or de-activate given an Off configuration.) 

3.8.4. Test PHY Sub-Menu 

Generally, these settings should not be manipulated because TEST PHY receiver sensitivity is tightly controlled by 

meters including PSD, Echo, Xtalk meaning that any configurations applied will be overridden when those 

measurements are made.  Since automated PHY tests use those meters, they too will override any settings applied in 

this menu. 
 

The Test PHY Sub-Menu allows for control of TEST PHY receiver gain/AGC characteristics.  By default, the normal 

Receiver Sensitivity setting is Automatic meaning the TEST PHY is in an automatic gain control state.    When Reset 

Test PHY is pressed, it will return the TEST PHY to this mode as will Apply Rx Level given the Automatic selection 

in the sub-menu. 

 

The Nominal Fixed setting for Receiver Sensitivity is the default setting used during calibrations and metering for 

PSD, Bulk Return Loss (Echo), and Bulk Crosstalk.   This setting is a low-to-mid scale gain level that will work for 

incoming signals that traverse anywhere from 1 to 100 meters of Cat5 cabling.  It corresponds to the Rx Gain setting of 

ñ4ò (on a 1 to 10 scale) that can be configured in PowerShell PSA.  It is the only fixed gain (that is, non-automatic) 

setting available for 10BaseT links. 

Figure 3.16 Test Signals 
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The remaining two options can be selected for any Link Speed but will only be in effect if the Link Speed is 

100BaseTx or 1000BaseT.  Maximum Fixed sensitivity sets a fixed gain of ñ8 out of 10ò and would be appropriate 

when attempting to link to very weak, low amplitude signals at 100/1000BaseT.   Minimum Fixed  sensitivity sets a 

fixed gain of ñ2 out of 10ò and would be useful given very short links to a high amplitude signal. 

 

When any Receiver Sensitively setting is selected, the Apply Rx Level button will annunciate red and the new level 

will be applied, following by an automatic re-link when Apply Rx Level is pressed. 

3.8.5. Link Config Actions Sub-Menu 

The Actions sub-menu allows link configuration settings to be replicated on one or more 

other test ports in the currently connected PVA instrument.  This menu (see Figure 3.17) 

provides check boxes for each link configuration sub-menu specifying whether those 

settings should be copied (or replicated) to other test ports.  For example, if Link Config  

and Gigabit Config are checked while the others are not, then only the Link Config (e.g. 

Link Speed, Link Duplex , Link Polarity ) and the Gigabit Config settings will be 

duplicated on other test ports. 

 

Pressing the Copy Settings button opens the port replication dialog explained earlier in 

Section 3.7. 

3.9. Link Monitor Menu 

The Link Monitor  tab menu (see Figure 3.18) serves three purposes: 
 

1. Configure Link Monitor 

6. Perform Link Monitor Measurements 

7. Perform Link Partner Assessments 

 

The configurations performed in the 

Link Monitor menu only apply to the 

Link Monitor metering.  As with 

previously described menus, there is a 

Read Settings and a Copy Settings 

button.   Read Settings will update the 

displayed configuration of the Link 

Monitor to match the actual 

configuration.   As noted before, this is 

not routinely necessary since changing 

test ports and tab menus will 

automatically upload the most current 

configuration settings from the test port. 

 

Copy Settings will open the port 

replication dialog explained earlier in 

Section 3.7.  This enables replicating 

Link Monitor configurations from the 

current port to other available PhyView 

Analyzer test ports.  Copy Settings will 

also cause any pending configuration 

setting changes to be applied. 

3.9.1. Link Monitor Measurements 

The Link Monitor  was introduced earlier in Sections 1.3.12 and 2.2.2.  This resource is used for assessing Link Status 

and Link Stabili ty.   Link Status refers to a collection of parameters that include: 
 

¶ Link State (LINKED or UNLINKED)  

¶ Link Speed (10, 100, or 1000) 

¶ Link Polarity (MDI or MDI-X) 

¶ Duplex Mode (FULL or HALF) 

¶ Gigabit Mode (MASTER or SLAVE) 

¶ Pair 1&4 Polarity (SWAPPED or NOT_SWAPPED) 

Figure 3.17 Link Config 

Copy Settings 

Figure 3.18  Link Monitor Tab Menu 
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The Link Monitor  always presents a current view of Link Status parameters.   These parameters are applicable to the 

test port meaning that any port-under-test will have the opposite setup for Link Polarity  

and Gigabit Mode assuming there is a link. 

 

The Link Monitor also presents a Measured_Count of a user-defined statistic.  If a user 

is only interested in Link Status, a snapshot of the current link state, then a count of one 

is appropriate.  On the other hand, Link Stability  can be discerned by sampling a link 

indication statistic over a period of time and producing a Measure_Count of the number 

of samples that indicate positive link performance.  

 

The Link Monitor is configured using the Monitor Settings frame (see Figure 3.19).   

The Sample selection offers two choices for link indication statistic: 

 

1. Link Status:  This is link state and would produce a count of link ñUPò indications.   

This indicator is valid for any link rate.   As discussed earlier in Section 1.3.12, this 

indicator may or may not be a reliable assessment of packet loss performance in a port-

under-test. 

8. Gig. Remote:  This is the gigabit Ethernet Remote Rx OK indication and will 

produce a count of Remote_ Rx = ñOKò samples.  This indicator is only available and 

valid for 1000BaseT links.  As discussed earlier in Section 1.3.12, this indicator will 

typically be a reliable assessment of packet loss performance in a port-under-test. 

 

The Link Count  setting specifies whether 1, 10, 50, or 100 samples of the selected indicator will be analyzed.   As 

suggested earlier, a single sample is really just a Link Status measurement where as a higher sample count is a Link 

Stability measurement.  

 

The Count Interval  specifies the sample timing of the Link Monitor.  Samples 

are collected with either 20 msec, 50 msec, or 100 msec separation.  A Link 

Stability measurement consisting of 100 samples collected with 50 msec 

interval would total 100 samples over (100 * 50msec =) 5 seconds. 

 

When any Link Monitor setting is selected, the Apply Settings button will 

annunciate red (see Figure 3.19) indicating that the new configuration will be 

applied when the Apply Settings button is pressed.   It should be noted that if a 

Link Monitor measurement is initiated using the Measure button while a 

configuration change is pending, that the Measure process will first apply that 

new setting, then complete the measurement.  

 

Two other configuration options are controlled by checkboxes in the Options 

frame.   Include Latched Status will append two values to the end of the 

normal Link Monitor result (see Figure 3.20).  The first value, Link_Record, 

is the TEST PHYôs record of link drops since the last execution of a Link 

Monitor measurement.  If there is one or more link drops between Link 

Monitor measurements, Link_Record will report ñLINK_DROPò.  Otherwise it 

will report ñLINK_UPò indicating link was stable since previous measurement.  

The other parameter appended is a latched record of RemoteFault indicator.  

This parameter may be useful in certain situations, though Remote Fault 

indications as defined in 802.3 are very much left to the discretion of the PHY developers and therefore donôt have any 

definitive meaning. 

 

Clear History (pre-meas) is a second option that changes the time scope of the Link_Record and RemoteFault 

parameters to be from the start of the Link Monitor measurement until the end of the Link Monitor measurement, rather 

than capturing all time back to the previous measurement. 

 

The (latched) Link_Record parameter can be useful for sampling link stability over longer periods of time than the 

maximum of 10 seconds built into the Link Stability measurement.  It can also report if extremely short link drops 

occur that the sampling misses during a Link Stability measurement. 

 

The current status of the Link Monitor is reported in the Monitor Status display.  Generally this will indicate either 

ñREADYò or ñMEASURINGò. 

  

Figure 3.19 Link Monitor 

Configuration 

Figure 3.20 Link Monitor Result 
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3.9.2. Link Partner Assessment 

The Link Partner Assessment meter can be configured to report Link Partner Capability , Link Partner Capability 

with Extra Gigabit Parameters, or Auto-Neg and Link-Up Timing  metrics.   

 

The default Link Partner Capability mode reports a number of 

characteristics of the currently connected port-under-test (see 

Figure 3.21).  These characteristics are recovered from several 

link-up or link-up attempts and include the following 

parameters: 
 

¶ AUTO-NEG: Supports EXTENDED, BASE,  

or NO auto-negotiation 

¶ ACKS: Recognizes EXTENDED, BASE, or NO 

 auto-negotiation 

¶ 1000BaseT Support:  FULL, HALF, FULL+HALF 

(Duplex), or NO 

¶ 100BaseTx Support: FULL, HALF, FULL+HALF 

(Duplex), or NO 

¶ 10BaseT Support: FULL, HALF, FULL+HALF 

(Duplex), or NO 

¶ 100BaseT4 Support:  NO or YES 

¶ PAUSE Support: NO, RESPOND, XMIT, or RESPOND+XMIT 

¶ LINK_OK  Indication: YES, FAULT, GIG_ERR, or N/A (not available) 

¶ Rx_OK Indication: NO, YES, or N/A (not available) 

¶ MDI_MDI -X Support: AUTO, MDI_ONLY, or MDI-X_ONLY 

MASTER_SLAVE  Support: AUTO, MASTER_ONLY, SLAVE_ONLY, or N/A (not applicable) 

NLP_LINK  Support:  LINKED, UNLINKED ( link to non-auto- negotiating partner) 
 

Figure 3.21 depicts the outcome of Link Partner Assessment 

with a full featured 10/100/1000Base-T port and separately an 

older 100Base-Tx, MDI-only Ethernet port. 

 

In Figure 3.22, the Link Partner Assessment is first run with 

the Gig Extras option selected.   This option produces 

additional information specific to 1000Base-T. 
 

¶ STATUS:  Indicates 1000Base-T Auto-Neg is 

COMPLETE or NOT_COMPLETE 

¶ DET_FAULT :  Indicates if link rate is properly 

determined (RATE_RESOLVED) or not (DET_FAULT) 

¶ MASTER_FAULT : Indicate problem (FAULT) with 

gigabit auto-neg given local port configured as MASTER 

¶ SLAVE_FAULT : Indicate problem (FAULT) with 

gigabit auto-neg given local port configured as SLAVE 

¶ AUTO_MS_FAULT : Indicate problem (FAULT) with gigabit auto-neg given local port configured to auto-

negotiation MASTER/SLAVE 

¶ MASTER_TIME : Time, in seconds, for PVA port to auto-negotiate as MASTER in a gigabit link-up 

¶ SLAVE_TIME : Time, in seconds, for PVA port to auto-negotiate as SLAVE in a gigabit link-up 

¶ TRAIN_TIME :  Time, in seconds, for the MASTER/SLAVE timing resolution to complete 

 

In Figure 3.22, the Link Partner Assessment is also run with Auto-Neg/Link-Up Timing  option selected.  This meter 

analyzes the time from a physical (wire) connection until physical layer link-up is completed.  The metering offers 

approximately 20msec of resolution and assesses a 10Base-T link-up, a 100Base-T link-up, an 1000Base-T link-up, and 

a fully auto-negotiated (rate) link-up.   

 

Link-Up timing measurements can be a valuable indicator of the ñhealthò of the complete auto-negotiation process.   

Auto-Negotiation is a complex sequence of processing by both link partners and historically has been subject to 

interoperability problems.   Generally, a reliable 10/100 link should occur consistently in well less than one second and 

a reliable 1000Base-T link should occur consistently in less than 2 seconds.   For further information regarding 

assessment of 10/100/1000 Auto-Negotiation, see Sifos application note Auto-Neg Analysis with the PhyView 

Analyzer. 

 

Figure 3.21 Link Partner Assessment 

Figure 3.22  Gig Extras Capability & Link-Up Timing 
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3.10. Meters Menu 

PhyView Analyzer transmitter and interface measurements and metering were introduced in Sections 1.3 and 2.2.2.  

The Meters menu provides interactive access to these resources for analyzing 100BaseTx and 1000BaseT DUTôs. 
 

There are two framed sub-menus in the Meters tab menu (see Figure 3.23), Meter Type and Meter Configuration .  

From the Meter Type sub-menu, users can select from one of the following 6 meters: 
 

1. SNR (Signal-to-Noise, see Sections 1.3.4 and 2.2.2) 

9. PSD (Power Spectral Distortion, see Section 1.3.3 and 2.2.2) 

10. Echo (Bulk Return Loss, see Section 1.3.8 and 2.2.2) 

11. Xtalk  (Bulk Crosstalk, see Section 1.3.9 and 2.2.2) 

12. Power (Tx Level, see Section 1.3.5 and 2.2.2) 

13. Skew (Pair Timing Skew, see 

Section 1.3.6 and 2.2.2) 

 

Three of these meters, Echo, Xtalk , and 

Skew are only available for 1000BaseT 

links and therefore are only selectable 

when the Link Speed under the 

Configuration  sub-menu is set to 1000. 
 

The Configuration  sub-menu includes 

various settings that can be dependent 

upon the selected Meter Type.  The 

configuration settings include Link 

Speed, measured Pair(s), Averages, and 

Frequency Range. 

3.10.1. Link Speed Configuration 

In order to select that Echo, Xtalk , or 

Skew meters, Link Speed must be set to 

1000 and when one of these meters is 

selected, the 100 setting for Link Speed 

will be disabled. 

 

Link Speed is an independent configuration setting to the SNR and PSD meters meaning that these meters will attempt 

to force the desired link speed as part of the measurement setup.  So if a test port is linked at 100BaseT to a port-under-

test and a PSD measurement is configured for 1000, then the test port will force a new 1000BaseT link before 

performing the PSD measurement(s). 
 

Unlike SNR and PSD, the Power meter adapts to the present link configuration, either 100BaseTx or 1000BaseT and 

reports power per transmitting pair accordingly.   So when Power is selected, Link Speed is not selectable and the 

measurement will be performed on the present link rate.   If the current rate is 100BaseTx, just a single pair, either pair 

3 if MDI or pair 2 if MDI-X will be reported.   If the current rate is 1000BaseT, all four pairs will be reported. 

3.10.2. Pair(s)  & Averages Configuration 

The Pairs(s) configuration setting defines which pair or pair-group will be reported in any given measurement.  The 

options here are very much Meter Type and Link Rate dependent.   The available options are described in the 

following table. 
 

Meter Type Link Speed Pair Options 

SNR 100 Pair 2 |  Pair 3 |  All (= Pair 2 & Pair 3) 

1000 Pair 1 | Pair 2 | Pair 3 | Pair 4 | All (=Pairs 1-4) 

PSD 100 Pair 2 |  Pair 3 |  All (= Pair 2 & Pair 3) 

1000 Pair 1 | Pair 2 | Pair 3 | Pair 4 | All (=Pairs 1-4) 

Echo 1000 Pair 1 | Pair 2 | Pair 3 | Pair 4 | All (=Pairs 1-4) 

Xtalk 1000 Grp 12 | Grp 13 | Grp 14 | Grp 23 | Grp 24 | Grp 34 | All (Pair Groups) 

Power 100 (None ï reports present incoming pair) 

1000 (None ï reports all 4 pairs) 

Skew 1000 (None ï reports all 4 pairs) 
 

Figure 3.23 Meters Tab Menu 
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Averages is a configuration option to the SNR, PSD, Echo, and Xtalk  meters.  Each of the underlying metrologies for 

these meters involves a combination of sample acquisition and analysis that can be repeated and averaged in order to 

remove effects of noise and short term digital signal processing artifacts.  In general, more averaging should produce 

better statistical accuracy with a small time penalty.  One 

special case is (low-band) PSD with start frequency below 1 

MHz will always require maximum averaging of 64. 

3.10.3. PSD Frequency Range & Trace Display 

Two configuration settings are unique to just the PSD 

measurement and are only enabled when PSD is selected in the 

Meter Type menu.  Frequency Range (MHz) specifies the 

start and stop frequencies for a Power Spectral Distortion 

measurement.  The options are*: 

 

¶ 1.00-100.00 (1 MHz to 100 MHz) 

¶ 0.02-0.20 (20 KHz to 200 KHz) 

¶ 0.02-4.00 (20 KHz to 4 MHz) 

¶ 1.00-50.00 (1 MHz to 50 MHz) 

¶ 4.00-100.00 (4 MHz to 100 MHz) 

¶ 30.00-65.00 (30 MHz to 65 MHz) 

¶ 50.00-100.00 (50 MHz to 100 MHz) 
 

Regardless of the Frequency Range selected, the PSD 

measurement will always return 33 evenly spaced 

frequency-power points (see Figure 3.24).  As was 

discussed earlier in Section 1.3.3, low frequencies are useful 

for analyzing droop and susceptibility to baseline wander, 

high frequencies are useful for assessing slew rate, lower 

mid-band frequencies help with peak-peak level, and mid-

band frequencies are indicative of filtering issues. 

 

The most natural way to view a PSD measurement is 

graphically.  By default, the PSD meter will automatically 

pop open windows with PSD traces of power versus 

frequency for each pair included in the measurement.  These 

traces are color coded by TIA wire color convention (see Section 1.3.10) 

 

Figure 3.25 shows a PSD trace window for a 1-100 MHz PSD measurement on Pair 1.   PSD trace windows can be  

inhibited by selecting the Inhibit PSD Traces checkbox. 

Each PSD trace window includes an Excel push-button control that 

will automatically pop open a Microsoft Excel spreadsheet 

report**  with that PSD trace including all frequency-power data 

points (see Figure 3.26). 
 

*   It should be noted that much greater flexibility in the 

specification of frequency ranges is available from PowerShell 

PSA.   
 

**  The Microsoft Excel spreadsheet report requires that the host 

computer have Microsoft Excel 2007 or newer installed.  This 

capability is not available on Linux platforms. 

 

 

3.10.4. Measurements and Configuration Management 

Within the Meters tab menu, all configuration settings are applied and all measurements are performed simply by 

pressing the MEASURE button.  While a measurement is running, the Status display will show MEASURIN G.  When 

the measurement is completed, it will display READY .  If there is a problem linking to (or maintaining link with) the 

port-under-test, the measurement will terminate with a status of UNLINKED or in some cases, ERROR. 

 

The measurement result will appear in the Results display area.  For users who plan to work with PowerShell PSA 

scripting, it may be useful to observe the meter command in the display area ï this will always precede the 

measurement result.  Section 4 will cover the topic of PowerShell PSA for the PhyView Analyzer. 

 

Figure 3.24 PSD Measurement 

Figure 3.25  PSD Trace on Pair 1 

Figure 3.26 PSD Trace in Excel 
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The Read Settings button updates configuration settings in the menu.   This operation is more significant within the 

Meters menu because each Meter Type maintains separate configuration settings meaning that the displayed 

configuration settings may not reflect actual meter configuration after a Meter Type is changed.   For example, if a 

PSD measurement is configured and completed for 1000BaseT, Pair 2, 8 averages, then an SNR measurement is 

configured and completed with 1000BaseT, Pair 1, 32 averages, when the PSD Meter Type is next selected, the prior 

configuration of Pair 2 and 8 averages will only appear after pressing Read Settings. 
 

The Copy Settings button, like the MEA SURE button, will apply current configuration settings to the selected Meter 

Type as displayed by the Sel. Meter label.  It will then open the Port Replication menu described earlier in Section 3.7.  

The only settings that will be copied to other test ports will be those settings associated with the currently selected 

Meter Type. 

3.11. Packets Menu 

As described previously in Sections 1.3.12 and 2.2.1, each PVA test port can synthesize, transmit, receive, and count 

layer 2 (MAC) packets.  PVA Interactive provides access to these capabilities in the Packets tab menu (see Figure 

3.27).  Packet transmission can be combined with any of the impairments described in earlier sections of this manual. 

3.11.1. Configuring Packet Addresses 

Each transmitted MAC frame includes a source address and a destination addresses.  In the PhyView Analyzer test 

port, the Source Address may be configured whereupon the Destination Address will automatically become the 

binary inverse of that address.  This 

means that unicast source address (e.g. 

00:é) will be paired with multicast 

destination addresses (e.g. FF:é.). 

 

Generally, the best option for 

configuring MAC addresses to support 

packet flow testing is to allow PSA 

software to automatically assign 

addresses such that each test port has a 

unique and valid unicast source address.  

This is accomplished by selecting the 

Auto-Address All Ports checkbox, 

then pressing the AUTO Addr ess 

button.   Furthermore, the addresses 

scheme created can be stored in non-

volatile memory in each test port by 

selecting the Retain Address(es) Non-

Volatile checkbox prior to pressing the 

AUTO Address button.  This sequence 

provides the ultimate ñset and forgetò 

approach to packet flow addressing.  
 

When AUTO Address is used, each port will have have a unicast source address starting with ñ00ò and packets will 

carry a layer 2 multicast destination address starting with ñFFò.  This should be noted when doing packet flow testing 

concurrently between more than one port pair in a device-under-test such as an Ethernet switch. 
 

Users may elect to manually enter a Source Address for each PVA test port by typing directly into the Source Address 

field, then pressing the Apply Port Address button.  This will then update both the Source Address and the 

Destination Address according to the difference rule explained above.   This address may be retained in non-volatile 

memory if the Retain Address(es) Non-Volatile checkbox is selected prior to pressing the Apply Port Address 

button. 

3.11.2. Packet Transmission Configuration and Control 

Transmitted packets from a test port will be of uniform size and content.  Before a transmission is started, users have 

control of packet size, burst size, packet gap (or rate) , and payload pattern. 
 

Frame Size (or packet size) is selected using a slider control that ranges from a minimum packet size of 60 bytes to a 

maximum size of 1512 bytes with size granularity of 4 bytes.   The actual transmitted packets will then add 4 bytes for 

CRC meaning the packet on the line for a 60 byte selection is 64 bytes total and for a 1512 byte selection is 1516 bytes. 
 

There are five choices for Frame Count as follows: 

¶ Continuous:  Transmit frames indefinitely until Stop Packets is pressed 

¶ 32768:  Transmit 32768 (~32K) packets in a burst 

Figure 3.27 Packets Tab Menu 
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¶ 131072:  Transmit 131072 (~128K) packets in a burst 

¶ 524288:  Transmit 524288 (~512K) packets in a burst 

¶ 10485768:  Transmit 1048576 (~1024K) packets in a burst 

Frame Rate can be specified as any of the following: 
 

¶ Line:  (96 payload bit packet gap line rate traffic, e.g. 96 nsec for 1000BaseT, 960 nsec for 100BaseTx) 

¶ Medium: (576 payload bit packet gap, e.g. 576 nsec for 1000BaseT,  5.76 msec for 100BaseTx) 

¶ Slow: (1136 payload bit packet gap, e.g. 1.136 mse for 1000BaseT,  11.366 msec for 100BaseTx) 
 

Packet payload can be specified to one of four values of repeating 4-byte patterns:  0x55BEA6C0 (minimal pattern), 

0xA5A5A5A5 (more patterned), 0xF0F0F0F0 (highly patterned), and 0x00000000 (all zeros).  There will be a 

minimum of 16 payload bytes in the 60 byte frame to a maximum of 1468 payload bytes in the 1512 byte frame. 
 

Burst or Continuous packet transmission is initiated with the Start Packets button.  This control also updates all 

packet configuration information to the test port.  The Start Packets button will then disable until one of the following 

three conditions occurs: 
 

1. Stop Packets is pressed 

2. A burst completes and Check Tx Status is pressed 

3. The Wait for Completion checkbox was selected and the burst completes 
 

Actual packet transmission will always terminate upon completion of a burst or when Stop Packets is pressed.  At any 

time, packet transmission status can be queried and displayed in the Transmit Status box by pressing Check Tx 

Status.   Transmit Status can have the values of: 
 

¶ IDLE :  Packet transmission halted 

¶ ACTIVE_CONT :  Transmitting packets continuously 

¶ ACTIVE_BURST :  Transmitting packet burst 

¶ UNLINKED :  Packet transmission prohibited by down link 

3.11.3. Packet Reception and Counting 

The test port TEST PHY can also receive and count MAC frames using the Received Packets sub-menu.  Within this 

menu, there are three pushbutton controls and three displays.   

 

The Receive Status display indicates the state of a packet count.  IDLE  means that counting has halted while 

MEASURING  means that incoming packets are being counted (see Figure 3.28).  UNLINKED  occurs if there is a 

link failure before or during the packet count. 

 

Receive Count displays the total packets counted.   This could include packets with CRC errors that would normally be 

dropped.  Since there is no filtering, it will also include packets from other sources such as LLDP / CDP type traffic 

that might originate in an Ethernet switch port.   Normally, those forms of traffic are very low rate and will add 

positively to packet count leading to packet flows that might exceed 100% of transmitted packets in zero loss cases. 

 

Rx Error Count  displays the count of received 

packets in the test port with CRC errors.  This is a 

valuable check in normal packet flow testing that 

packet loss is occurring entirely at a DUT (port-

under-test) site rather than in the PVA test port.  

Normally in any packet flow measurement, Rx 

Error Count should ideally be zero. 

 

The Clear & Start Count  button clears out any 

previous packet counts and initiates a new count 

of packets.  Packet counting will run indefinitely 

until the Stop Count button is pressed.  During 

this period, regardless of the Receive Status, the 

Clear & Start Count  button will be disabled.  

 

The Update Status & Count button will show 

current Receive Status and will updated both the 

Receive Count and the Rx Error Count  to 

current values from the test port.  This button can Figure 3.28 Packet Counting in Packets Menu 
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be pressed at any time regardless of the Receive Status.  If packet counting is stopped, it will display the finished 

counts until a new count is commenced. 

3.11.4. Packet Flow Testing 

Packet flow testing typically involves testing of a two-or-more-port device with bridging capability between ports.  

This could be an Ethernet switch, hub, or repeater.   Typically, one PVA test port would be used to transmit packets 

while applying impairments and a second PVA test port would then receive packets forwarded by the device under test.  

In Figure 3.29, packets transmitted by PVA test port #1 and dropped by the receiver at DUT Port x would fail to be 

forwarded and would not show up in the packet count on PVA test port #2. 

 

The standard sequence of operations to perform this packet flow test as 

diagrammed in Figure 3.29 would be: 

 

1. Configure AUTO Addressing on all PVA test ports 

2. Configure impairments on PVA test port #1 

3. Start packet count on PVA test port #2 

4. Transmit fixed burst of packets from PVA test port #1 

5. Wait for burst completion on PVA test port #1 

6. Complete packet count on PVA test port #2 

 

 

A successful result would then be a match of packets counted to the packet 

burst size transmitted.    

 

One consideration for Ethernet switches is that packet flow between Port x and Port y may not occur until the device is 

configured for VLAN support and/or until bridging has been ñprimedò so that MAC addresses of the PVA test ports are 

learned by the device-under-test.  Typically, that problem is addressed by flowing continuous packets from both PVA 

test port #1 and test port #2 for a period of time until packets show up on each test portôs receivers.   In some switches, 

this ñprimingò process is necessary every time a new link is established. 

 

The process described in this section could be effected simultaneously in both directions where both PVA test ports #1 

and #2 are transmitting with impairment and counting packets all at the same time.  This would effectively double the 

testing throughput. 

 

3.11.5. Loopback Packet Flow Testing 

Some LAN ports can be configured to loop back all incoming traffic from the copper interface.  In such cases, packet 

flow testing may be utilized with just a single PVA test port meaning the port generating the layer 2 traffic also counts 

the packets returned (looped back).    Options for loop back packet flow measurements are provided in each of the 

PhyView Receiver Performance Tests. 

 

 

 

 

  

Figure 3.29 Packet Flow Testing 
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3.12. PHY Tests Menu 

The PHY Performance Test Suite (PTS) is an optional feature of the PhyView Analyzer that offers a group of fully 

automated 10/100/1000BaseT transmitter, interface, and receiver tests and associated reporting and analysis.  In PVA 

Interactive, the PTS is accessed via the PHY Tests tab menu.   This menu will be deactivated when connected to PVA 

instruments that have not been licensed for PTS.  
 

The PHY Tests menu (see Figure 3.30) 

consists of three fundamental components: 
 

1. PHY Tests sub-menu for running 

individual PHY tests on individual 

test ports and selecting tests to 

include in automated test and 

reporting sequences. 

2. Sequencing & Report sub-menu for 

sequencing one or more PHY tests on 

one or more test ports and delivering 

all test results to standardized reports. 

3. PSE DC Unbalance Test sub-menu 

for running a specialized DC 

unbalance analysis on Power 

Sourcing Equipment (PSE) in 

conjunction with a PSA-3000 

PowerSync Analyzer. 
 

The PHY Performance Test Suite includes 

six tests: 
 

1. pva_caps:  Analyzes port-under-test 

auto-negotiation and link-up capabilities 

2. pva_tx_100:  Comprehensive analysis of port-under-test 100BaseTx transmitter performance 

3. pva_tx_1000:  Comprehensive analysis of port-under-test 1000BaseT transmitter performance and interface 

characteristics 

4. pva_rx_10:  Automated 10BaseT receiver stress testing 

5. pva_rx_100:  Automated 100BaseTx receiver stress testing and analysis 

6. pva_rx_1000:  Automated 1000BaseT receiver stress testing and analysis 
 

These tests are described in greater detail in Section 5. 

3.12.1. Selecting and Executing Individual Tests 

The PHY Tests sub-menu is utilized for two purposes:  Selecting individual tests to execute and report in the Results 

display (see Figure 3.30) and for selecting groups of tests to sequence automatically using the Sequence & Reporting 

sub-menu.   

 

To execute an individual test, the checkbox for that specific test 

is selected and the Run Test button is pressed.  The test will 

then run on the current selected test port as defined in the Slot-

Port helper menu and the result of the test will appear in the 

Results area.  As the test executes, the menu controls will 

disable as shown in Figure 3.31.   This is essential since the test 

must take full control of the instrument until it completes.   

 

Note!  PHY tests are comprehensive sequences of many 

measurements and will typically take up to several minutes to 

complete. 
 

The Run Test button will disable if more than one PHY test is 

selected or if All Tests is selected.   This is because the PHY 

Performance Test Suite sequencer must be run in order to run 

more than a single test. 

 

The Rx Method selection decides whether the receiver tests, pva_rx_10, pva_rx_100, and pva_rx_1000, will utilize 

Link Monitor  measurements or Packet Flow measurements.  As discussed earlier in Sections 1.3.12 and 3.11.4, 

Packet Flow measurements will provide the most reliable form of receiver performance measurement across all link 

Figure 3.30 PHY Performance Tests Menu 

Figure 3.31 Running pva_tx_100 Test 
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rates but generally requires that the device-under-test be a switch, hub, or router connected to both ports of a PVA-

3000 test blade or PVA-3002 instrument.  Loopback packet flow may also be utilized with stand-alone ports that are 

able to loop back incoming packet traffic on the copper interface. Link Monitor  measurements will function in any 

application but may lack resolution with 10BaseT and 100BaseTx testing.  The Rx Method setting will apply 

regardless of whether receiver tests are run stand-alone or sequenced under the Sequence & Reporting sub-menu. 

 

Receiver tests, pva_rx_10, pva_rx_100, and pva_rx_1000, involve combinations of passive and active impairments 

applied while receiver performance is analyzed.   These are discussed in detail in Sections 5.4.1, 5.4.2, and 5.4.3.    The 

Rx Impair  sub-menu supports configuration of two active impairments: Noise (alien crosstalk) and Jitter.   The default 

setting is Max ï this applies levels that current generation, state-of-the-art receivers will tolerate. Users may 

alternatively reduce those levels to one of two optional settings: 

 

¶ Min 802.3:  This is the bare minimum requirement originally included in the 802.3 specifications for 10Base-T 

(clause 14), 100Base-Tx (clause 25) and 1000Base-T (clause 40).   Maximum levels of noise and jitter 

impairments will be 0dBT.  This corresponds to 40mVpp noise and 1.4nsec peak-peak jitter for 100Base-Tx and 

1000Base-T.   Present generation digital receivers should tolerate well above these levels. 

¶ Max ï 3dB:  This is the default levels of noise and jitter reduced by 3dB.   For example, if the default level of 

noise is 12 dB (=159 mVpp), then that noise will be reduced to 9 dB (=113 mVpp). 

 

Standard PTS test reporting will clearly indicate if the Min 802.3 (ñMinimumò) or Max ï 3dB (ñReducedò) settings are 

utilized during testing. 

3.12.2. Sequencing PHY Performance Tests To A Report 

PHY Performance Tests can easily be automatically sequenced to one or more test ports.  When sequenced, test results 

are routed to a report file where test data is isolated on a per-test-port basis.   The location of the report file will by 

default be a function of the currently connected IP 

address, however, users can override that using DUT 

Configuration Files as explained earlier in Sections 2.3.4 

and 3.4.  When a sequence completes, the location and 

name of the test report file will appear in the Results 

display area. 
 

The tests that will be sequenced are defined under the 

PHY Tests sub-menu as explained above.  The test ports 

to be sequenced can be specified with one of three 

options: 
 

All Ports:  This radio button selection will cause the 

sequence to run across every PhyView Analyzer test port 

in the currently connected instrument. 
 

Selected Port:  This radio button will sequence the 

selected tests on the currently selected test port in the 

Slot-Port helper menu. 
 

Port List :  This radio button will open a Port Selection 

dialog after the Sequence Tests button is pressed offering users the opportunity to specify which test ports to include in 

a sequence (see Figure 3.33).  After selected ports are entered into the Port Selection dialog, the test sequence will 

initiate when Continue is pressed. 
 

There are two reporting alternatives for sequence PHY Performance 

Tests.  The default option is the PHY Performance Test Suite 

Spreadsheet report.   This pre-formatted report template will 

automatically pop open at the end of a sequence and will 

automatically analyze all test data on a per-test-port basis relative to 

test limits for ñExcellentò, ñMarginalò, or ñProblemò performance.  

Results are generally color-coded accordingly.  The Spreadsheet 

report also synthesizes color-coded graphs for many parameters and is 

an extremely productive tool for rapidly assessing any performance 

problems.  Each test port is reported on a separate tab of this report.  

The standard PHY Performance Test Suite spreadsheet report template 

is explained with greater detail in Section 5.5. 
 

Figure 3.33 Selecting a Port List for Tests 

Figure 3.32 Sequencing PHY Performance Tests 
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The other reporting option is a Text File that captures the same text that would appear in the Results display area if the 

tests were run stand-alone from PVA Interactive or PowerShell PSA.   Sequencing would be by test, then by test port.  

The report will be saved but, unlike the Spreadsheet report, will not be automatically opened. 
 

Two optional sequence configurations are the DUT Type and 1st Port.  The DUT Type is simply an arbitrary text entry 

that will appear in the headers of each test report.  This could be a name or model number of a device-under-test.  The 

1st Port entry is useful when testing contiguously numbered ports and will cause each page header to include a  

corresponding DUT port number starting with the value entered and incrementing by ñ1ò on each page thereafter. 

 

Once the tests, the test ports, and the reporting option is selected, sequencing is initiated by pressing the Sequence 

Tests button.  As with the Run Test button, this will disable all other controls in the PHY Tests menu with one 

exception, the Stop Sequence button (see Figure 3.32).   As mentioned earlier, PHY Tests can take considerable time 

to execute and a sequence of many tests across many test ports can take hours to complete.   The Stop Sequence button 

will terminate a sequence upon the completion of the currently running test and will not open any reports, though the 

raw report data for testing completed will be present in the current ñresultsò directory. 

 

Test and sequence status is displayed in the Status display box.  When the sequencer is running, the Results display 

box will indicate current test and test port.  The top of the display will present the PowerShell PSA command used for 

the configured sequence of tests and test ports.   

 

Finally, It should be noted that PowerShell PSA is a more capable environment for running ñsequences of sequencesò, 

for example, cueing up three PHY Performance Test Suite sequences to test three different DUTôs using one or more 

PVA instruments to produce three separate Spreadsheet reports. 

3.12.3. The DC Unbalance Analysis Application for PSEôs 

A separate and distinct application within the PHY Performance Test Suite is the DC Unbalance Analyzer for Power 

Sourcing Equipment (PSEôs).  This test is specially formulated to analyze the impact of large DC currents coupled onto 

Ethernet twisted pairs for the delivery of PoE (Power-over-Ethernet).  The testing performed is therefore specific to 

PSEôs and must be performed using two additional components: 
 

1. A Sifos Technologies PSA-3000, PSA-3402, or PSL-3000 PoE analyzer 

2. A Sifos Technologies PVA-DCU In-Line DC Unbalance Channel 
 

See also Section 5.6 and the application note DC Unbalance Tolerance in PSE's for further information. 
 

There are several configuration settings required before running the DC Unbalance Analyzer (see Figure 3.34): 
 

PSA (PoE test blade) IP Address:  This is the address of the PSA-3000, PSA-3402, or PSL-3000 that will be used for 

powering up the PSE port and varying the degree of DC Unbalance load current.  This address could be the same as the 

current PVA instrument address if the test blades are co-located in the same chassis. 

 

PSA Slot,Port:  This is the PoE test port to be utilized during the analysis entered as in ñslot,portò format. 
 

PSE Pairset Power:  The DC Unbalance Test works with 4-Pair 802.3bt PSEôs, 2-Pair 802.3at PSEôs, and with any 

PSEôs that use 802.3 PoE LLDP protocols to negotiate at least 30W power delivery per pairset.  2-Pair PSEôs power a 

single pairset and 4-Pair PSEôs power two (or both) pairsets.  PSE Pairset Power should be selected as 15W if the PSE-

under-test is an 802.3at Type-1 PSE or an 

802.3bt PSE that supports 15W on one or both 

powered pairsets.  30W PHY should be 

selected if the PSE is an 802.3at Type-2 PSE or 

and 802.3bt Type-3 PSE that supports at least 

30W on one or both powered pairsets without 

the need to use LLDP.   30W LLDP  is selected 

for PSEôs that can deliver at least 30W per 

powered pairset after an LLDP negotiated 

power allocation. 
 

Max Unbalance (mA):  This is the maximum amount of DC Unbalance current that will be created as the DC 

Unbalance Analyzer runs.  Measurements will be conducted at various values of DC Unbalance Current (see Section 

5.6) between a minimum of 30mA up to the specified maximum value that is PSE Pairset Power dependent. 

 

Plot Outputs:  When checked, this option will cause the DC Unbalance Analyzer to automatically pop open a 

spreadsheet report with graphical depictions of Low Frequency PSD and SNR versus DC Unbalance load. 

Results of the DC Unbalance Analyzer will also be displayed in the Results display area. 

  

Figure 3.34 DC Unbalance Application for PSEôs 
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3.13. Calibrations Menu 

The final tab menu within the PVA 

Interactive tab menu is the Calibrations 

menu (see Figure 3.35).  From this menu, 

fully automated calibrations of PSD, 

Echo, and Xtalk  meters are performed.   

The calibrations also include verifications 

of PVA impairment generators.   All 

calibrations done from this menu will 

automatically sequence across pairs.  

Beyond that, calibrations can sequence 

across Meters, Link Speeds, and test 

Ports with the only restriction being that 

only one test port per test blade (or per 

PVA-3002 instrument) can be calibrated 

in a single sequence. 

 

The meter calibration process, including 

test cables and physical hookups, was 

described earlier in Section 2.2.6. 
 

Calibration sequence configuration involves selections for Meters, Link Speed, test Ports, and Averages. Meter 

options are PSD, Echo, and/or Xtalk .  Crosstalk (Xtalk ) calibrations must be preceded by Echo calibrations on each 

test port, however both may be included in the same sequence.   Link Speed options are 100BaseTx and 1000BaseT.   

PSD must be calibrated at both rates in order to make measurements at both link rates.   Echo and Xtalk  are only 

measured at 1000BaseT meaning that the selection of 100BaseTx will be ignored if those are the only calibrations 

performed. 
 

Four options are provided for selecting the test ports that will be sequenced: 
 

All Port 1s:  This will sequence the selected meter calibrations (and selected Link Speeds for PSD) across all Test Port 

#1ôs for every PVA test blade in the currently connected PVA instrument.  This sequence would be done with Test Port 

#1 test cables connected to the corresponding (same blade) Test Port #2 and all Test Port #2 test cables removed. 
 

All Port 2s:  This will sequence the selected meter calibrations (and selected Link Speeds for PSD) across all Test Port 

#2ôs for every PVA test blade in the currently connected PVA instrument.  This sequence would be done with Test Port 

#2 test cables all connected to the corresponding (same blade) Test Port #1 and all Test Port #1 test cables removed. 
 

Selected Port:  This will sequence selected meter calibrations (and selected Link Speeds for PSD) on the current 

selected test port in the Slot-Port helper menu. 
 

Port List : This selection will open a Port Selection dialog (see Figure 3.33) after the Run Calibrations button is 

pressed offering users the opportunity to specify which test ports to include in a sequence.  Only one port per test slot 

should be selected, though a mixture of Port #1ôs and Port 

#2ôs across different slots is acceptable.  After selected 

ports are entered in the Port Selection dialog, the 

calibration sequence initiates when Continue is pressed. 

 

Averages is a configuration option supported by each of 

the calibrated meters.  The underlying metrologies for 

these meters involves a combination of sample 

acquisition and analysis that can be repeated and 

averaged in order to remove effects of noise and short 

term digital signal processing artifacts.  In general, more 

averaging produces better statistical accuracy with a 

small time penalty.  It is recommended that calibrations 

generally be done with high averaging, that is, either 64 

or 32.  In particular, if PSD will be measured in 

frequencies below 1MHz, maximum 64 averaging should 

be specified. 

 

An inventory of the available calibrations and associated date-time information for the currently connected PVA 

instrument will be displayed in the Status display area when the Show Available Cals button is pressed (see Figure 

3.36).  This can be helpful for determining age of calibrations or to see if there are any missing calibrations.   See 

Section 2.3.5 for further information on the actual file locations for each calibration file. 

Figure 3.36 Calibration Inventory for Current Instrument 

Figure 3.35  PVA Interactive Calibrations Menu 
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Calibration sequencing is initiated with the Run Calibrations button.  This will 

produce a dialog (see Figure 3.37) diagramming the proper test cable connections 

for calibration.  Calibration sequences can run for long periods of time (many 

minutes to over one hour) depending upon the number of test ports, number of 

calibration types, and to a lesser extent, the amount of averaging.    

 

Stop Calibrations will terminate calibrations at the completion of the current 

calibration.  All calibrations completed up until Stop Calibrations is pressed will 

be stored. 

 

 

 

 

 

 

 

 

 

 

3.14. Demo Mode 

Demo Mode is an operating mode of PVA Interactive and PowerShell PSA software 

where certain aspects and behaviors of the software can be exercised without 

connection to an actual PhyView Analyzer.   As was pointed out earlier in Section 3.2, 

when PVA Interactive (or PowerShell PSA) fails to locate a connected PVA 

instrument, this mode will be invoked automatically.  Demo Mode is entered by 

selecting the Demo Mode checkbox in the PVA initial connection dialog, or at any 

time in the Chassis Selection dialog (see Figure 3.38). 

 

When Demo Mode is selected, a second 

initialization dialog will open with a menu of 

instruments that can be emulated (see Figure 3.39).  

Since PVA Interactive software is dedicated to the 

PhyView Analyzer, the only enabled choice in this menu is PVA-3000.  

 

Pressing DONE in this dialog will open PVA Interactive to Demo Mode.   In this 

mode, the Slot-Port helper menu will annunciate *DEMO MODE * and will by 

default, use the IP address 0.0.0.0 (see Figure 3.40).   This is notification to the user 

that the software is not controlling an actual instrument. 

 

While in Demo Mode, many of the controls and query operations will function as if 

connected to an actual PVA instrument.  It should be noted however that not all of 

the capabilities of PVA Interactive are fully supported under Demo Mode and that some operations and functions may 

not behave realistically or error free.  Demo Mode can be used however to get a general feel of PVA Interactiveôs 

capabilities. 

 

Demo Mode can be exited via the Select Chassis operation (see 

Section 3.5).   Here, the Demo Mode checkbox would be de-

selected, at which point the user must select or enter a valid 

instrument address and complete the connection.   This same process 

will need to be completed in the initial connection dialog if PVA 

Interactive (or PowerShell PSA) is closed while in Demo Mode, then 

re-opened. 

  

Figure 3.37 Connection Reminder  

 

Figure 3.38 Demo Mode Option 

Figure 3.39 Demo Mode Menu 

Figure 3.40 Demo Mode Annunciation 
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3.15. PVA Help Menus 

From the [Help] drop-down, there are three options available: 

 

1. PVA Config 

14. PSA Features 

15. About 
 

The PVA Config option opens a window (see Figure 3.41) with the test blade 

configuration of the currently connected PVA instrument.  This configuration shows 

populated test slots, test blade hardware version, and test blade firmware version by test 

port.  Unused test slots will report ñEmptyò.  Slot-Port 0,0 is the PSA controller ï this too 

indicates both hardware and firmware version.  A PVA-3002 will show just Slot 1 (Ports 

1,1 and 1,2) populated.   

 

The PSA Features option opens up a window with 

information about optional features that have been 

enabled for the currently connected PVA instrument (see 

Figure 3.42).   Because the PhyView Analyzer utilizes 

the PowerSync Analyzer (PSA) chassis host, most of the 

optional features displayed relate to PSA (Power-over-Ethernet) test blades and are not 

relevant to the PhyView Analyzer.  The one exception is the PHY Performance Suite 

that will be described in Section 5 of this manual.  In order to access and run this test 

suite, this feature must be enabled in the currently connected instrument. 

 

The About option opens up a PVA Interactive Version window (see Figure 3.43).   

This window shows, by host computer software module, both versions codes and 

associated date codes.  All PowerShell PSA 

modules that relate to the PhyView 

Analyzer as well as all PVA Interactive 

modules are included in this window. 

  

Figure 3.41 PVA Config 

Figure 3.42 PSA Features 

Figure 3.43 PVA Software Versions 
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3.16. PVA Interactive Examples 

 The following paragraphs will demonstrate how to perform various tasks with PVA Interactive so that users may better 

understand the use of the resource menus described previously in Section 3. 

3.16.1. Example 1:  Force a DUT on Slot 1, Port 1 to 100Base-T, MDI-X, Full Duplex, with Line Impaired Rx 

This task is performed using the Port Config, Link Config , and Link Monitor  menus. Test Port 1,1 should be 

connected to a DUT that supports 100Base-Tx and MDI-X connections.  Link success will be verified over a 5 second 

period. 

 

Hint: To force the DUT into MDI -X polarity, the test port needs to be set for MDI  polarity. 

 

Menu Task Screen Shot 

Port Select Select the test port to configure. 

 

Click on Port 1 in Slot 1 on the Slot Port 
Select menu. 

 

Port Config Configure the port to add the 100m Line 
Impairment on Pair 2, which will be used 
by the test port for Tx when the polarity is 
set to MDI. 

 

Select the Port Config Tab. 

Select Impair 1&2 under 100 Meter Cat5e 

Click Apply Selected Port Settings 

 

Link Config Configure the Test Port speed, polarity and 
duplex settings. 

 

Select the Link Config Tab. 

Select 100BaseTX under Link Speed 

Select Full Duplex under Link Duplex 

Select MDI under Link Polarity 

Click Arm Configuration 

Click RE-LINK 

 

Link Monitor Verify link status over 5 seconds 

 

Select the Link Monitor Tab 

Select Link Status under Sample 

Select 100 under Link Count 

Select 50 msec under Count Interval 

Click Measure 

 

Expect: LINKED, Speed= 100, MDI 
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3.16.2. Example 2:  Assess Link Stability 1000BaseT DUT in Slave mode, with Line and Offset Impairments 

This task is performed using the Port Config, Link Config , and Link Monitor  menus. Test Port 1,1 should be 

connected to a DUT that supports 1000Base-T operation and supports Slave timing mode. 

 

Hint: To force the DUT into Slave mode, the test port needs to be set for Master. 

 

Menu Task Screen Shot 

Port Select Select the port to configure. 

 

Click on Port 1 in Slot 1 on the Slot 
Port Select menu. 

 

Port Config Configure the port to add the 100m 
Line Impairment on all pairs and set 
up +115 ppm timing offset. 

 

Select the Port Config Tab. 

Select +115 ppm under Transmit 
Timing Offset 

Click Apply Offset 

 

Select Impair All under 100 Meter 
Cat5e 

Click Apply Selected Port Settings 

 

Link Config Configure the test port speed, polarity 
and duplex settings. 

 

Select the Link Config Tab. 

Select 1000BaseT under Link Speed 

Select Automatic under Link Duplex 

Select Automatic under Link Polarity 

Click Arm Configuration 

Select Master under Timing Mode 

Click Arm Configuration 

Click RE-LINK 

 

Link Monitor Verify link stability over 10 seconds 

 

Select the Link Monitor Tab 

Select Gig. Remote under Sample 

Select 100 under Link Count 

Select 100 msec under Count 
Interval 

Click Measure 

 

Expect: LINKED, Speed= 1000, 
MASTER, Meas._Count= 100 
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3.16.3. Example 3:  Calibrate Test Port for PSD, both 100BaseTX and 1000BaseT 

This task is performed using the Calibration  menu. Port 1,1 should be connected to Port 1,2 using the Sifos furnished 

test cable. 

 

Menu Task Screen Shot 

Port Select Select the port to configure. 

 

Click on Port 1 in Slot 1 on the Slot 
Port Select menu. 

 

Calibrations Perform Calibrations 

 

Select the Calibrations Tab 

Select PSD, de-select Echo and Xtalk 
under Meters 

Select Selected Port under Ports 

Select 100BaseTX and 1000BaseT 
under Link Speed 

Select 64 (or desired value) under 
Averages 

Click Run Calibrations 

 

 Verify Test Port Connections 

    Test cable should connect the test  

    port to be calibrated to a mating  

    calibration port. 

 

Click Start Cals 

 

 Calibrations sequence and completed 
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3.16.4. Example 4:   Measure 4-pair PSD and SNR of Calibration Partner linked at 1000Base-T 

This task is performed using the Link Config  and Meters menu. Port 1,1 should be connected to Port 1,2 using the 

Sifos furnished patch cable. 

 

Hint:  If test port is Slot 1, Port 1, then Calibration Partner port is Slot 1, Port 2. 

 

Menu Task Screen Shot 

Port Select Select the port to configure. 

 

Click on Port 2 in Slot 1 on the Slot Port 
Select menu. 

 

Link Config Reset calibration partner port to default 
TEST PHY configuration 

 

Select the Link Config Tab 

Click Reset Test PHY 

 

Port Select Select the test port to use for 
measurements 

 

Click on Port 1 in Slot 1 on the Slot Port 
Select menu.  

Link Config Configure the test port speed, polarity and 
duplex settings. 

Select the Link Config Tab. 

Select Nominal Fixed under Test PHY 

Click Apply Rx Level 

Select 1000BaseT under Link Speed 

Select Automatic under Link Duplex 

Select Automatic under Link Polarity 

Click Arm Configuration 

Click RE-LINK 
 

Meters Measure SNR. 

 

Select the Meters Tab 

Select 1000 under Link Speed 

Select SNR under Meter Type 

Select All under Pair(s) 

Click Measure 

  

Meters Measure PSD. 

 

Select the Meters Tab 

Select 1000 under Link Speed 

Select PSD under Meter Type 

Select All under Pair(s) 

Click Measure 

 

Expect ï2.6dB & Flat Frequency 
Response 
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3.16.5. Example 5:  Measure Wideband Power Loss of Line Loss Impairment given 100BaseTX DUT 

Test port 1,1 should be connected to a DUT that supports 100BaseTX operation. 

 

Hint:  If all pairs are impaired, then it wonôt matter whether DUT links as MDI or MDI-X.  Measure loss on either pair. 

 

Menu Task Screen Shot 

Port Select Select the port to use for measurements 

 

Click on Port 1 in Slot 1 on the Slot Port Select 
menu. 

 

Port 
Config 

Configure the port to add the 100m Line 
Impairment on Pair 3 

 

Select the Port Config Tab. 

Select Impair All under 100 Meter Cat5e 

Click Apply Selected Port Settings 
 

Link 
Config 

Configure the Test Port speed, polarity and duplex 
settings. 

 

Select the Link Config Tab. 

Select 100BaseTX under Link Speed 

Click Arm Configuration 

Click RE-LINK 

 

Meters Measure Power with line impairment switched in. 

 

Select the Meters Tab 

Select 100 under Link Speed 

Select Power under Meter Type 

Click Measure 

 
 

Port 
Config 

Configure the port to remove the 100m Line 
Impairment from Pair 3 

 

Select the Port Config Tab. 

Select No Impair under 100 Meter Cat5e 

Click Apply Selected Port Settings 
 

Meters Measure Power with line impairment switched in. 

 

Select the Meters Tab 

Select 100 under Link Speed 

Select Power under Meter Type 

Click Measure 

 

Conclusion: Wideband power loss of the Line 
Loss impairment is 

-
0.3 dB - 

-
7.5 dB = 7.2 dB. 
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3.16.6. Example 6:  Establish and Verify Packet Forwarding in a Switch 

Test Ports 1,1 and 1,2 need to be connected to a DUT that supports packet forwarding.  Verify that both ports 1,1 and 

1,2 are linked before performing the following tasks.  

 

Hint:  Pre-configure test ports for AUTO Address on All Ports ï this will assure that packets originated in test port 1,1 

are addressed to test port 1,2 and visa versa. 

 

Menu Task Screen Shot 

Port Select Select the port to count received packets. 

 

Click on Port 2 in Slot 1 on the Slot Port 
Select menu. 

 

Packets Start the Received Packets Counter 

 

Select the Packets Tab 

Click Clear & Start Count under Received 
Packets 

 

 

Port Select Select the port to transmit packets 

 

Click on Port 1 in Slot 1 on the Slot Port 
Select menu. 

 

Packets Configure and Transmit Packets 

  

Select 524288 under Frame Count 

Select Wait for Completion, then 

Click Start Packets under Packet 
Transmission 

 

 

Port Select Select the port counting received packets. 

 

Click on Port 2 in Slot 1 on the Slot Port 
Select menu. 

 

Packets Inspect the Received Packets Counter 

 

The Receive Count will update when the 
Packets tab is refreshed after Port 2 is 
selected. 

 

Click on Update Status & Count. The 
Receive Status and Receive Count should 
stay the same. 

 

Packets Stop the Received Packets Counter 

 

Click on Stop Count. 

  

Packet Count= 524288 
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3.16.7. Example 7 Measure 1000BaseT Packet Loss in a Switch with Impairments Enabled 

Test ports 1,1 and 1,2 need to be connected to a DUT that supports packet forwarding, and supports 1000BaseT 

operation with Master timing mode.  Test port 1,1 and 1,2 MAC addressing should be pre-configured to send packets to 

each other. 

 

 Menu Task Screen Shot 

Port Select Select the port to transmit packets while 
impaired. 

 

Click on Port 1 in Slot 1 on the Slot 
Port Select menu. 

 

Link Config Configure the test port 1,1 speed and 
timing mode. 

 

Select the Link Config Tab. 

Select 1000BaseT under Link Speed 

Click Arm Configuration 

Select Slave under Timing Mode 

Click Arm Configuration 

Click RE-LINK 

Verify Link to 1000BaseT 

 

Port Select Select the port to count received 
packets. 

 

Click on Port 2 in Slot 1 on the Slot 
Port Select menu. 

 

Link Config Configure the test port 1,2 speed and 
timing mode. 

 

Select 1000BaseT under Link Speed 

Click Arm Configuration 

Select Slave under Timing Mode 

Click Arm Configuration 

Click RE-LINK 

Verify Link to 1000BaseT 

 

Packets Start the Received Packets Counter 

 

Select the Packets Tab 

Click Clear & Start Count under 
Received Packets 

 

 

Port Select Select the port to transmit packets while 
impaired. 

 

Click on Port 1 in Slot 1 on the Slot 
Port Select menu.. 
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 Menu Task Screen Shot 

Port Config Configure test port 1,1 with impairments 
in order to test DUT port connected to 
test port 1,1 

Select the Port Config Tab. 

Select +4.0 dB under Random Noise 

Click Apply Noise 

Select +2.0 dB under Transmit Jitter 

Click Apply Jitter 

Select Impair All under 100 Meter 
Cat5e 

Click Apply Selected Port Settings 

 

Packets Configure and Transmit Packets 

  

Select the Packets Tab 

Select 1048576 under Frame Count 

Select Wait for Completion, then 

Click Start Packets under Packet 
Transmission 

 

 

Port Select Select the port counting received 
packets. 
 

Click on Port 2 in Slot 1 on the Slot 
Port Select menu. 

 

Packets Inspect the Received Packets Counter 

 

The Receive Count will update when 
the Packets tab is refreshed after Port 2 
is selected.   

 

Conclusion: This example shows a loss 
of 729 packets (0.07%). 

 

 

3.17. Host Computer and Network Latency Qualification  

PVA Interactive provides access to a utility that can be used to qualify both a host PC and the network connection 

between that host PC and the PVA instrument to run automated test applications that rely upon some degree of real 

time interaction and run-time execution.    Depending on many factors, including properties of the device being tested, 

network connection latencies exceeding 20 msec or host preemption of executing test programs for periods of 50 msec 

or more may have detrimental impact on certain test results or further, 

in severe circumstances, cause test programs to error.  This was 

discussed earlier in Section 2.5. 

 

The Latency Evaluator menu is accessed from the [File] drop-down 

menu in PSA Interactive.  When the Latency Evaluator menu opens 

(see Figure 3.44), the user may use the Select Chassis control to select 

a particular instrument as a network target for latency and process 

preemption testing.  When RUN Test is pressed, a warning message 

appears to warn the user to avoid interacting with the host computer for 

any purposes until the Latency Evaluator completes.    This is critical to 

assure that the performance reported by the Latency Evaluator is under 

ñidealò conditions, that is, a computer that is not simultaneously 

carrying out other user interactive tasks.      Figure 3.44 Latency Evaluator Utility 
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4. PowerShell PSA Software 
PowerShell PSA 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 from the ActiveState Web-Site  (www.activestate.com).   Tcl/Tk as required for the PhyView 

Analyzer will automatically be placed on Microsoft Windows computers when PVA software is initially installed. 

 

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 PSA is provided with access to both a Tcl shell and a Wish shell.   Shells are interactive command consoles 

just like the traditional DOS command shell that accompanies Windows or a ñterminalò shell in Linux.   In fact, when a 

Tcl or Wish shell is opened on a Windows-based system, traditional DOS commands such as ñdirò 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 ñlist processingò 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  ñPractical Programming in Tcl and Tkò by Brent Welch.   The remainder of this 

manual will assume that the reader has some familiarity with Tcl ï familiarity with the Tk extensions to Tcl is not 

necessary. 
 

The Tcl Shell (see Figure 4.1) is purely a command entry and program execution shell that does not support GUI 

application development.   It supports keyboard entry, mouse operations, and shell configuration in a manner consistent 

with the host command shell (e.g. Windows ñcmdò shell or Linux ñterminalò shell).   It supports interactive user 

prompting (via ñstandard inputò) from a script.   The Tcl Shell will not support Tk graphical interface extensions. 
 

The Wish Shell (see Figure 4.3) 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 ñClose PowerShellò 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 PSD 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 ñQuickEditò and 

ñInsertò modes.   Text may be copied using the mouse to select the text and pressing [Enter] on the keyboard.   Text 

may be pasted by using the mouse or cursor keys to position the cursor and then right-clicking the mouse.   One handy 

feature of the Tcl shell is ability to select and copy columns of text or data.  A second benefit is that the screen buffer 

length can also be configured to very large sizes as part of the console settings. 

 

Wish is more ñWindows-likeò in that users may use typical methods of selecting, inserting, deleting, and copy-paste as 

are used in other Windows applications.   Also, Wish is Tcl and PowerShell command-knowledgeable and will color 

code all known commands as they are typed into the shell.   Wish supports Tk graphics and offers easy access to 

graphical user interface commands and tools such as message boxes.   PowerShell Wish enables the display of PVA-

3000 PSD traces using a single command from the shell.   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 

ñstandard inputò from the command shell.   Also, the 

screen buffer length is limited and fixed. 

4.2. PSA Connection Dialog 

Unlike PVA Interactive, PowerShell PSA has the 

capability to connect to any Sifos Technologies 

PowerSync Analyzer (PSA) or PhyView Analyzer (PVA), 

including instruments that may include both test blade 

types.  When PowerShell Tcl is opened (see Figure 4.1), 

a command line prompt notifies the user of the default (or 

last used) instrument address and offers an opportunity to Figure 4.1 PowerShell TCL Connection Dialog 
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re-connect to that address or to replace that address to allow connection to 

another instrument. 

 

When PowerShell Wish is opened (see Figure 4.2), the user will be prompted 

via the PSA Chassis Select window to select an instrument (PSA or PVA) to 

connect.   The default Connect To instrument address will always be the 

instrument that was most recently connected.  The connection dialog will 

validate that the desired instrument is available on the local network and then 

connect to that instrument address. 

 

After an instrument connection is established, the connected instrument will be 

inventoried for availability and types of test ports.   Attempts to address 

commands to non-available test ports will be rejected.   Changing connection 

to a different instrument via the pva command (see Section 4.1) will 

always update this inventory. 

 

Upon connecting, a specialized PowerShell PSA prompt will 

indicate the current addressable test port, for example, PVA 1,1 for 

slot 1, port 1.  Commands addressed to other test ports will then 

cause the command prompt to update to the most recently addressed 

test port as that becomes the new, currently addressable test port.  

(Note:  When connected to a PowerSync Analyzer, the command 

line prompt will indicate PSA x,y). 

 

The PowerShell Tcl command line address prompt (see Figure 4.1) 

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 

PVA (or PSA) address.  (See Section 6.2.1 for information on how 

to configure this timeout characteristic.)   If that address is not found, PowerShell Tcl will attempt to scan for other 

known PowerSync Analyzer addresses, and connect to one of those.  These addresses may not include PhyView 

Analyzers.   If no valid addresses are discovered, PowerShell Tcl will open to Demo Mode (see Section 4.2.1). 

 

The PSA Chassis Selection dialog used by PowerShell Wish will remain open indefinitely until a valid and available 

PVA or PSA instrument address is entered or selected.  If no such addresses exist, the only way to open PowerShell 

Wish is to select Demo Mode and enter with demo mode activated (see Sections 3.14 and 4.2.1) 

4.2.1. PowerShell PSA Demo Mode 

If the PVA/PSA instrument selected is not available or is not powered, 

the connection will be refused and an attempt will be made to connect 

to other previously learned PowerSync Analyzer instrument addresses.  

If none of those are found on the network, PowerShell Tcl will open to 

Demo Mode (see Figure 4.4).   

 

In Demo Mode, all instrument control is virtual ï that is, commands 

and queries will attempt to emulate an otherwise fictitious instrument.  

The command prompt will indicate PSA-DEMO-slot,port to indicate 

that PowerShell PSA is prepared to emulate a virtual PowerSync 

Analyzer.  To emulate a 

virtual PhyView Analyzer, 

the command pva_demo on (see Section 4.1) will alter the demo prompt to 

PVA-DEMO-slot,port whereupon PowerShell PSA will begin to emulate a 

virtual PhyView Analyzer.  To discontinue Demo Mode and connect to a 

valid, connected instrument, the command pva_demo off will lead to a 

prompt that a new instrument connection must be performed using the pva 

command (see Section 4.1).   This must be done to inhibit PowerShell Tcl 

from re-opening to Demo Mode. 

 

When opening PowerShell Wish, the user may force PowerShell to open to 

Demo Mode by simply selecting the Demo Mode checkbox (see Figure 4.2) 

prior to pressing Connect.   With Demo Mode, users are given a choice of 

which type of PSA platform they would like to emulate when PowerShell 

opens (see Figure 4.5).  Users can also select the chassis slot population.    

Figure 4.2 PowerShell Wish 
Connection Dialog 

Figure 4.3 PowerShell Wish 

Figure 4.4 Demo Mode Warning 

Figure 4.5 PowerShell Wish Demo 
Menu 
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4.3. PowerShell PSA Command Documentation 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 argument that responds with information on how to use the command including all 
command arguments.  If a command is given no arguments, the Help menu often will appear. 

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

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

keyword 

(sub-command) 

A subcommand associated with a command.  Sub-commands may be followed by associated 
parameters but seldom have ñnestedò 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: ñ3,2ò = slot 3, port 2.  Slot and Port will default to 
lowest available slot, Port 1 upon connecting to a PSA.   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. 

See Section 6.1.1 for description of 99,99, 99,1, and 99,2 broadcast configuration ports. 

ñ|ò Indicates logical ñORò 

ñ+ò Indicates logical  ñANDò 

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. 

4.3.1. PowerShell Help Facilities 

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> pva_command 

Each PowerShell command may then be further explained by typing the specific command followed by the ñ-?ò 

keyword.   An example would be: 

  PSA- 1,1> pva_speed - ? 

Tcl/Tk help is available from ñHelpò applications that are provided with Tcl/Tk. 

4.4. PowerShell PSA Important Global Settings 

PowerShell PSA incorporates many global settings (or global variables), some of which will be of interest to test script 

developers and other system users.   These settings and their associated global variable names are described in the 

following table. 
 

Setting Global Variable Value Range Configuration Commands 

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

PVA Test Blade 
Populated  Slots 

pvaSlotRange {1 2 3 é 12}  

psa and psa_config will update these 
lists or arrays based on currently 
connected PSA. 

Test Port Firmware 
Version 

pvaPortVersion Array of n.nn formatted 
values per test port 

Test Port Hardware 
Version 

psaTestBladeHWver Array of integer version 
numbers per test port 

Test Report Location pvaResultsPath Full file path  pva_dut 

4.1. Script Editing with Notepad ++ (for Microsoft Windows) 

PowerShell PSA scripts may be created and edited in the freely available Notepad++ source code editor that is readily 

available on the web (e.g. https://notepad-plus-plus.org).   This powerful editor is knowledgeable of Tcl/Tk and 



PVA-3000 Reference Manual 

September 15, 2026                                    Sifos Technologies  Page 

74 

PowerShell PSA commands, global variables, and other common syntactical constructs such as braces and brackets, 

math operators, etc.  It provides many powerful capabilities that support authoring and troubleshooting bug-free scripts. 
 

To configure Notepad++ for PowerShell PSA, first install Notepad++, then use the Language drop-down menu to 

Define Your Languageé, then select the Import  control and import the file PowerShell_PSA.xml from the installed 

directory for PSA software.   This will typically be c:\Program Files (x86)\Sifos\PSA1200\ on a Windows computer. 

 

4.2. 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 pva (IP Address) and the 

DUT Local Configuration File will be remembered from the most recent session of PowerShell PSA or PVA 

Interactive. 
 

Command Command Parameters Query Returned 

Parameters 

pva 

 

(alias to psa) 

ipAddress ? Current Chassis 
IP Address 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 pva command and is 
persistent if the shell is closed or computer is re-booted. 

pva_demo <ON |OFF> slots num_blades   

This command enables or disables the Demo Mode for the 
PVA-3000. 

ON:  Enable Demo (Emulation) Mode 

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

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

pva_version Outputs current version of PowerShell PVA software.  Module Versions 

pva_exists 

 

(alias to 
psa_exists) 

ipaddress  1 =PSA found 

0 =No PSA found Returns ñ1ò if PSA is found on network and ñ0ò if PSA is not 
found on the network. 
 

ipaddress:  The IP address of a PSA chassis. 

pva_dut dut_name   

Loads the DUT-specific configuration file for a specific DUT 
type.  The DUT-specific configuration file specifies the 
following attributes to PowerShell: 
 

MAX_RATE: Maximum DUT link rate (10 | 100 | 1000) 

POLARITY: MDI_Only | MDI-X _Only | Both 

DUT_CLASS: SWITCH | OTHER 

PVA_TEST_RESULTS_PATH: Reporting subdirectory  

calport <port>  slot,port 

 Returns the designated calibration port given a Test Port.  If 
Test Port is x,1, Calibration Port is x,2 and if Test Port is x,2, 
Calibration Port is x,1. 

psa_latency_test <ipAddr>  <ioCount>  <-v> PSA Address, 

Measurement Count, 

Minimum Latency (msec),  

Maximum Latency (msec),  

95th Percentile Latency 
(msec),  

I-O Status: OK | WARNING 
| PROBLEM! 

PROCESS_STATUS: OK | 
WARNING | PROBLEM! 

Utility to statistically analyze network connection latency 
between host computer and PSA instrument and process 
preemption delays within the host computer.   The command 
will report Minimum, Maximum, and 95th Percentile values 
for I-O response time for specified interactions with a 
specified PSA address.  It will also categorize I-O response 
time and internal process execution integrity.  See Section 
2.5 for information about Network Connection Latency. 

ipAddr:  IP address of PSA Instrument to which connection 
latency is being studied.   Default address is currently 
connected PSA instrument. 

ioCount:  Count of latency measurements to be performed.  
Range is 100 to 2000 measurements.  .  Default value is 
100 measurements.   Higher counts will catch more 
intermittent problems. 

-v:  Produce diagnostic details from the psa_latency_test 
utility.  Default is no diagnostic details. 


























































































































