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1. Tk PhyView Analyzer & Ether

1.1. PVA-3000 Overview

The PVA3000 PhyView Analyzer is designed to bridge the wide coverage gap between comprehensive Ethernet
twisted pair PHY compliance testing and rudimentary link verification testing. The3®@Aintroduces an

innovative, multiport capability dedicated to 10/100/1000BaseT physical layer characterization under controlled
impairments including line loss, ingress noise, jittered or offset timing, and even-Bwevéthernet. The PVA000
tests Ehernet switches and routers, discrete LAN interfaces, link transmission components, and network service
integrity at any DTE interface.

The key benefits provided by the P\ED0O0 are high testing productivity and quality assurance that comes about from
a mmprehensive 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 direeti®plug connection. In combination witte PHY Performance Test
Suite, all testing is fully automated and can be sequenced over 24 DUTan@®sgigabit pair$ with a single click of

a mouse. Comprehensive, colorful, and graphical spreadsheet reports are automatically generated Vareeach de
undertest (DUT) port tested. There are no special requirements of DUTI psotkong 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 widegesiegap 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 tsstieiy comprehensive

but is also expensive, time consumintypically one pair at a time, and requires significant expertise. Often, these
tests are not achievable unless DUTO6s are placed in
10/100/1000BaseT ports.

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

ne’

spec

testing seldom quantifies any characteristic of perfor ma

Afuncharacterizedodo conditions.

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

transmitter frequency shaping, and sigtmahoise ratio offer quantitative insights into transmission perémce

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 ntvolled 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
met hods on DUTO®s wwell ds multpalt deviced sueh las spitched, ®utess, and repeaters.

1.1.3. Configurations
The PVA3000 is provided in one of two configurations:

1 PVA-3000 multiblade chassis with 12 slots and test capacity of 2 to 24 ports
1 PVA-3002 tweport, Compact Analyzer

Both configurations offer identical péestport features and run from a common host software environment.

ThePHY Performance Test Suiteis sold as a softey enabled option to any PVY2000 configuration.

1.1.4. The PowerSync Analyzer Family of Instruments

The PhyView Analyzer is a member of the PowerSync Analy28A] family of test instruments from Sifos
Technologies. The PowerSync Analyzer (PEX00) is the industry leader for Pow@rerEthernet (PoE) verification,
analysis, and testing.

The PVA3000 casists of @2SA-3000chassis with one or moRv/A-3102test blades. The 1fot PSA3000 chassis
can host any combination of PV2102 (PhyView Analyzer) and PS3202 (PowerSync Analyzer) adding up to 12
test blades. TheVA-3002consists of a singlslot PSA-3002 controller packaged with a singlep@t PVA-3102

test blade. From a features and control point of view, the-B&OR is identical to a PV/000 with a single PVA
3102 test blade in test slot #1.
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Each member of the PowerSync Analyzer farfiynstruments shares each of the following features:

Two, fully autonomous micraontroller 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 RS232 Serial)nterface 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 dsasg@owerful features for automated test
development.

9  PVA Interactive Graphical User Interface: An instrumesptecific software application for
interactive control and testing that sits on top of PowerShell PBYA Interactive for the
PhyView Analyze is a Tcl/Tk application that provides intuitive access to most PhyView Analyzer
testing resources.

= =A =4 -4 =4

Throughout this manual, the term PSA may be used to refer specifically to the PowerSync Analyzer family and more
specifically to the PSA000 chassis.

ThePVA-3102t est bl ade has been engineered to work in all Powe
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 PairPHY6 s: A Bri ef History

Historically, Ethernet twisted pair physical layer (PHY) technology has evolved from sirdplebdigital pulse

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

sophisticatd di gi t al processing technologies to both generate :
terminology refers to the fact that Ethernet twisted pai
are typically found in bradband network connections.

Under IEEE 802.3, strict rules regarding backward IEEE 802.3

compatibility and technology coexistence have assured smoot :

and seamless transitions to newer and faster networking s 5‘ = 5
technologies. The introduction of Aubdegotiation with & Q{é’ L{)‘vf’ W

100BaseTx enabled link partners to determine technology
compatibility so that links start up with the highest possible
performance level. Autblegotiation has since evolved to
resolve numerous link features between link partners.

On the cabling side, EIAIA Category 3 structured cabling
created the electrical conduit for 10BaseT. This was a low cos TIA/EIA 568

transmission medium with capability to connect link partners u~ o

to 100 meters apart. Category 3 cabling offered at least two Figure 1.1 IEEE 802.3 & TIA/EIA 568 Timeline

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

l oss (s11), and crosstal k. These parameters were verifi
spread around 10MHz given the Manchester apdirdigital 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 FDBVOP The 100BaseT

coding scheme, ML, spead 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 diceati. This |l eft two fAispare pairso i

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 ttanhsiously 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 introdligetly
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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 i€lgngfilized 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.

The following téle briefly summarizes a few of the more important specifications related to the 10BaseT, 100BaseTX,
and 1000BaseT physical layers.

Ethernet Twisted Pair PHY Specification Summary

100BaseTx

1000BaseT

Characteristic 10BaseT
IEEE 802.3 Clause 14

Transmission Pairs

1 (unidirectional)

IEEE 802.3 Clause 25

1 (unidirectional)

IEEE 802.3 Clause 40

4 (bi-directional)

Signal Coding Manchester MLT-3 (tri-level) PAM-5 (5-level)
Signal Amplitude 2.5Vpp 2 Vpp 2 Vpp
Amplitude Band + 0.3 Vpp +0.1Vpp +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 4 + 1 nsec Mask Fit
(typical 5 nsec) (typical 3.6 nsec)
PHY Layer Error None 4b/5b Code Trellis
Detection
Forward Error Correction | None None Trellis
Differential Impedance 100W +~20W 100W +~16W < 30MHz 100W +~17W< 40MHz
100W +64W,-40W @ 100W +97W,-50W @
60MHz 100MHz
Interface Return Loss <~-20dB <~-21.5dB < 30MHz <~-21.5dB < 40MHz

<~ -12 dB > 60MHz

<~-9.5dB @ 100MHz

Loss Tolerance

-11.5dB @ 10MHz

-24 dB @ 100 MHz

-24 dB @ 100 MHz

Mismatch Tolerance

+15W@ <-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 -26 dB @ 10MHz -27.1 dB @ 100MHz -27.1 dB @ 100MHz
Tolerance
Noise Tolerance 264 mVpk 40mVpp 40mVpp

(below 15MHz) (below 100MHz) (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°®

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 digbardrred packet or packet segment. At the physical layer,
packet errors appear as defective preambles (or carrier
In 100BaseT, coding violations are used as an indication of a flawedtsaitn. 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 comrirptite 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 linkrdndne in
certain cases, to force a filhck into a lowerate 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 tramidayger, 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 tdraasmitted, thus givinthem 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 thek is essentially dead. Problems in physleser communication can be concealed by
an array of selhealing 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 testsagithods 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 FDBPVI® (ANSI X3:263 1995) and did not incorporate
as much in the ay 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
transmiter parameters that appear throughout these specifications include:
9 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)
i Return Loss and/or Differeial Impedance

=A =4 -4 =4

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 wideasign 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 passeeters (
Sectionl.2.3 were a good fit with time domain analysis. With the advent of digital scppése 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 Ethesignals with an oscilloscope was that typical scope interfaces
are either 5%/or 1MW coaxial while each Ethernet twisted pair was a balanced/tb@nnel. This problem could
readily be resolved with a matching transformer (or balun) that would convert balan¥&étbl@axial 58V, the only
limitation being that the balun now kBoe a part of the deviaendertest.

An alternative interface method was to take each conductor of the twisted pair and route them as center (signal)
conductors to a-2hannel oscilloscope whereby the signal analyzed would be the difference beteveen thannel

input. This way, the 8&inputs could combine to a total M@ermination 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 Y0bad, then probe the

load with a high impedanchigh 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 pal single pair to ever be
concerned with on any given PHY interface. This changed when
autosensing MDI/MDEX 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 transenttthat 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 peéesEigurel.2). This
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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
PHY6s were actual |y -hegotidtidhOiBaliskepdrtnex to dctivats ae100BaseiTttransmission.

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 Ethernetywiertest either needesbme 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 dich@eingedpecial test

mode registers so in many cases, especially when testing

finished product, the only option was the latter scheme.

File  Edit  Vertical Horiz/4cq  Trig  Display  Cursors  Measure  Math  Utiiies  F
i __190e; 02 17:43:06

1000BaseT made this even more difficult. When linkec
each pair simultaneously transmits baseband signaling
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 twidteair is unintelligible.
IEEE 802.3 clause 40 addressed this be defining stand
test signals, standard registers to activate those test
signals, and standard methods for testing those test
signals éee Figure 1.8 This assured that PHY
transmissiommeasurements would b@availablegiven
typical finished product.

1.2.5. Packet Testing: Pros and Cons Figure 1.3 Specialized Transmitter Test Signals

Given the complexity, cost, and expertise requirements of traditional PHY conformance testing, it is no surprise that
this type testing is done only in desigerification, or at a very low sample rate basis, or in a test services setting such

as UNHIOL. Higher volume testing required a much simpler method and in many cases, that method was packet flow
testing. In fact, many engineers and technicians egaateet flow testing with physical layer testing even though

packet flow testing is purely functional in nature and does not directly measypbysical layer parameters.

Packet flow testing is attractive because it is easy and often low cost. SieceeEtinks 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 yearsito Béhernet

interface and protocol testing. Lower cost, softwased 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 g&im 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 ottbdirections, there is no information to suggest whether this is
a transmission problem or a receiver problem. On the other harldyafvan good portis connected to annknown

port and packets are pinged (meaning theiportlertest has a full protoé¢atack including ICMP available), any
packet loss is still ambiguous as to whetheruthienown 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 aknown good port Many of the twisted pair
Ethernet ports ever produced are in fact rruudtit

devices that can bridge traffic between ports. Thisva
known good (or instrument gradeports to be connected
to theknown good portand to any othemnknown port

so that the direction of packet loss on tilknown port
should point to a transmission versus receiver problem.

Bit Error Rate

Limitation #3: The degreef bit errors in a linknay
providehintsto the severity of a problem but does not

- shed any light on the nature of the problefigure 1.4
Physical Impai rment depicts the types of relationships found when comparing
Bit Error Rate (BER) measurements to various physical
Figure 1.4 BER versus Physical Impairment impairments or defects. From this figure, it is apparent
that bit errors typically do not appear until the degree of
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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 iV 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 [pssay 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 Large Packets

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 thg Bit Error Rate
impairment threshold (see Figure 1.4fasharpens the = =
slope relating each Physical Impairment to Packet Losd.19ure 1.5 Packet Error Rate vs Bit Error Rate

PER=1-(1-BER)Bits/Pkt

between packet loss and BER and the effect of that 8
relationship, as described ligure 1.5 is to @®©
dramatically sharpen, or increase the slope when Pack o ckets
Loss is related to Physical Impairment level. Smaller 5 QC/) Sma\\ pa
packets Rlp soften this relationship a bit, however = & ??/G
Ethernet restricts the minimum packet size to 64 bytes | ] | & LE/) N\ c
including packet overhead. This translates to 512 hits | Iny (,?/

2

(&)

©

o

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

it is hard to know whether the Ethernet ponidertest is capalel 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 expspedfied maximum channel

impairments of various types and Packet Loss is zero, then it can be determined that the receiver is indeed immune to
the worstcase types of channel impairments it can expect to encounter while in service.

Summarizing, packdtow 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 wattittonal 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 fApureodo physical
linked to an 10/100/1000BaseT paridertest. Connections are made using high gradéSR:hbles 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 testadaipities can be classified into four different topics:

1. Link Configurations & Assessments Basic analysis of potindertest link capabilities and link status
2. Transmission Measurements Direct measurements of the paridertest transmitter function

3. Interface Measurements Evaluation of electrical interface parameters

4. Receiver Tests Assessments of peundertest 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 lirkip and link configuration is essential to all other PhyView Analyzer measurements, the
instrument must he 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
September 15, 2026 Sifos Technologies Page
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Link assessment includes two specifapabilitiesLink Monitor andLink Partner assessment.

TheLink Monitor reports current link status and liip parameters such as link rate, duplex, connection mode, and
gigabit mode (1000BaseT only). This can be sampled at any time. The LinloMmanitalso be configured to
perform automatic sampling and link status counts over aspesified period of time. This resource is a key
component to the Receiver Tests topic presented in Sdc8dibelow.

TheLink Partner measurement captures and reports the-aegwtiation and auttDI characteristics of a
10/100/1000BaseT peundertest. This resource is important in qualify which automated tests can be run from the
PhyView PHY Performance Test Suitet is the topic of Sectioh

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 alailar 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 measurementdrassesiter performance:

9 Power Spectral Distortion
9 SignatNoise 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 normalizetb 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 bee
adjusted to align peak power levels to 0 dB s¢
that relative power loss as a function of
frequency is readily visible.

Ethernet 100/1000BaseT Spectra

D,
e‘?s‘,
o3

Q.
Looking at these spectra, it can readily be \%
observed that the distribution of power over 0
frequency is very much tilted to the lower e k
frequencies. This is critical to how these 15, e
techndogies overcome the insertion loss of
100M cable channels. Secondly, it is clear
that these spectra are largely not impacted b
packet flow. This is critical to assuring that
IDLE links remain linked with no loss of WD @ R D
receiver synchronization. T

Figure 1.6 100BaseTx and 1000BaseT Transmission Spectra

The 100BasTx spectrum shows a distinct
peak in the 16 MHz range, then rolls offit20 dB by 90 MHz. This characteristic peak relates to a statistical behavior
of the MLT-3 encoding used in 100BaseT. Mi3Tis designed to reduce spectral bandwidth to below 30 MHz.

The PAMS5 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 esions and crosstalk that would otherwise result given unshielded twisted pair

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

filter function. High speed digital signal processing (DSPi s essential in 1000BaseT PHYO®s

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 gi& 3k ide
measurement would be a flat 0dB from low frequency to high frequency. Looking at Figure

trace represents the ideal PSD measurement result.

Many impairments that distort a transmitter signal in the time domain will produéferzi 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:

September 15, 2026 Sifos Technologies Page



PVA-3000 Reference Manual

Low (or High) Output Level: A
low output level as shomlﬁii;ure

1.8a would equate to
EIEENEINEYED trace in a PSD

measuremensge Figure 1.¥
PSD will be below 0 dB,

Power Spectral Density Impairment Responses

level would correspond to a

B higher PSD irthe low frequency
bands. Lower frequency PSD

values are approximately related

to voltage using the relationship

00 20*LOG(Vp-p/Vp-p_nom)

whereVp-p is actual pealpeak

voltage measurement aivg-

0 0 0 0 40 0 60 0 80 90 00 p_nomis the ideal peakeak

eque 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 measiited dB at 2 MHz would equate to 2Vpp *1¢/29= 1.7vpp.
(Note: The 802.3 standard would expect a minimum of 1.79Vpp for 1000BaseT

Figure 1.7 PSD Responses to Various Impairments

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 ratesge Fiﬁure 1? will approximate 0 dB until the upper frequencies where it will decline.

Both a[Ke)VASIERYY rate and

high slew rate will be detrimental in very short links and will lead to Ri5€bnS
problems. Level (Vpp)

Excess Droop Droop in any twisted pair baseband transmisssee igure 1.8p

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

transmitted signal. Transformers are band limited devices that werlaaninmax || --+---+F-T-F--+F
frequency range. Because PSD can assess frequency response as low as 20KHz, i @)

to discer (see Figure 1.ythat might typically affect frequencies

below 100KHz. In 100BaseT, droop can be directly compared to baselkerythat is,

the inability of the transmitted signal to hold a steady voltage for a longer period of til ==5

given an all zerods encoded data patt ampl e,

10msec, 1,250 symbol periods, or a data pattern of 125 byteser®oerEthernet can
worsen droop if the delivery of DC current is not evenly split across both conductors (b)
twisted pair. This impairment, referred to as DC Unbalance, causes saturation in the Slow Slew
transformer which in turns clips off low frequency resgons < /

Over Filtering: Most 10/100/1000BaseT interfaces use transformer magnetics not o
for isolation but also for EMI and common mode suppression. This requirespasswv
filtering effect that should nominally roll off above 100MHz. If this filteriouts off at

(c)
lower frequencies like 3050 MHz, then PSD will naturally pick this effect up as a Fast Slew
)

spectral distortion. This is shown in Figure 1. QS g=\VINFINI=R=].

The PHY Performance Test Suite (see Sedjaakes adantage of relationships

between PSD measurements and certain-tioveain measurements in order to predict |(d
parameters such &pp (100/1000BaseTRise/Fall Time (100BaseT), andemplate
Fit (1000BaseT). Those relationships start with theoretical unangimincluding the Figure 1.8 Impairments in
topics of these paragraphs, and then add in a body of empirical correlation experiendeeiffime Domain

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

PSD is a calibrated measurement so that effects ohggloibnnectors, 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 cosparheding cabling, connectors,
and patch panels. PSD is also useful for assessing signal integrity at any service point outlet.
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OMINAL PSD especially at the lower frequencies

0.00 /
\ where most of the spectral energy
- OVER EMI FILTERED L exists. Similarly, high output

rate are depicted in Figure 1.7. Relating the low slew rate to the Ethernet
transmission spectra in Figure 1.6, the higher frequencies wallltff 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,
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1.3.4. Signal-to-Noise Ratio

SignalNoise Ratio(SNR) is a measure of residual distortion on a transmitted signal. Residudiatistefiers to non
correctable distortions that occur either because of imperfections in a transmitter or because of problems in a link.
Examples of noftorrectable distortion includemplitude noise(or alien crosstalkphase nois€or severe jitter),
clipping, signal compressiorn(or nonlinear gain/loss), and severe insmbol interferenced 1) that would occur

given nonlinear or notcHike filtering.

Because residual distortion is not correctable, itfoillcertainadversely affect bit error teand packet flow in a
receiver. SNR is reported in units of dB, that is,gheerof the signal in ratio to theowerof nonrideal or distortion
components. 36 dB SNR would mean that the ratio between true signal power and distortion compor&fis is 10
3981. (\lOte SNR = lo*LOGPs|GNAL / PNOISE])'

Modern, DSPbased 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 linchage Severe |SI
shifting that are characteristic of transmission
media, namely cabling. The PSD measurement
discussed earlier in SectidrB.3is designed to be
sensitive these types of impairments or distortions —F

andwillbeaf f ect ed by both i Alien Crosstalk
certain residual distortions. To the extent that a Severe ISI

receiver successfully compensatesghedictable :

distortions, the bit error rate, and ultimately packet /
flow, is unaffected by the presence of those Severe IS|

distortions.

P=aaCrosstalk/Noise
Clipping/Compression

Figure 1.9 Sources of Residual Distortion
One pecial 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 vaigimgl 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 nhafl@ashrough
the receiver and turn up as residual noise. This is why the 1000BaseT standard places a 5KHz bandwidth on the
specification of peajpeak jitter.

In 1000BaseT, receivers have to deal with a special form of-garrgom noise in the fornf @echoed transmitted
signals and local crosstalk from adjacent transmitting pairs. 1000BaseT receivers are designed to use matched filters
to remove these quasindom interferers, however, to the

Packet Flow vs SNR extent that those filters are not perfect or that theithydrho
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 bouritie
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 potdial performance. From this diagram, it is
evident that 100BaseTx is more tolerant of lower SNR than
1000BaseT in general. It is also
will seldom result in any packet loss at any receiver while SNR
i n the | owen2ifrasyimpEmeatatipns forb |
1000BaseT and in the mtdens will likely be a problem for
Figure 1.10 SNR vs Packet Flow 100BaseTx on most implementations.
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Finally, it should be noted that low transmit signal amplitude will adversely impact measured SNR. This relationship
is essendlly in the definition of SNR since lower signal power means that the ratio of signal power to ambient noise
powermustdecline. This fact should be considered when creating impaired receiver tests as will be discussed
elsewhere in this manual. It als@ans that SNR measurements can be artificially reduced simply by adding fixed loss
in line with a transmittetundertest.
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1.3.5. Transmit Level Measurement
100BaseTx: 0 dB

Transmit Level (or transmit power) is a bulk measurement ofgheerof a
transmitted signal. This rasurement 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 pettkpeak voltage of 1.5V from Pwi A to Point B
on the gigabit Test Signal #3ge Figure 1.11

Transmit Level (also referred to &% 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 gypeoximate relationship with the peak
peak level of a transmitted signal, though as stated in Sec8@)the peak
peak voltage will relate more closely to lower frequency power (e.g. 2 MHz
PSD) than to the widband power measurement made with this meter.

The Tx Level measurement is used inside of PSD calibrations to assure a 1
accurate zero dB baseline to PSD measurements. When evaluating Ether
ports, Transmit Level is a quick indication of total sijpower relative to a
nominal 100BaseTx or 1000BaseT signal. It will respondaiBIB if a fixed,
flat frequency power loss (or pad) is placed in line with an Ethernet transmittgjure 1.11 Zero dB Transmit Level

1.3.6. Pair Skew Measurement

The Pair Timing Skew measurement is only appliea 1000BaseT links.

This meter very simply reports the timing differences between the 4 incoming
pairs 6ee 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 erabse data streams split amongst

the four pairs.

-16 nsec -8 nsec 0 nsec
Figure 1.12 Pair Timing Skew

1.3.7. Interface Verification i Overview
The PhyView Analyzer will verify two types of interface characteristics while linked at 1000BaseT.

Bulk Return Loss (or Echo)
{ Bulk PairPair Crosstalk

These charactetiss are separated from Transmitter and Receiver testing since they are not strictly related to the PHY
transmitter or receiver. The measurements made required that tumgertest support gigabit Ethernet. The

values obtained however are not like¢lated to link rate and are generally applicable at any of the link rates 10, 100,

or 1000BaseT. Of course, 10BaseT is much |l ess sensitiyv
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. 10/100000BaseT interfaces are designed foM¥@@&nsmission paths meaning that source and
termination impedances, as well as characteristic impedance, are nomingipu€the applicable frequency range.

The term Abul ko i ndi c &temored asta &unction of Eequercy sltusrsimphyearwideband n o
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 directipecific pair. In other words, the Bulk
Return Loss measurement takes advantage of features that are unique to 1000BaseT.
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The IEEE 802.3 specification for Return Loss was
IEEE Return Loss SPec- written with the constraint that Category 5 cabling may

have a characteristic padance between 854hd 11%V

8500 — Power In (see Figure 1.18 Normally, a return loss measurement
would be specified assuming a single, fixed channel
115Q m impedance such as\B0 However in 802.3, it is

essentially specified with two reference impedances,

85Wand 115V. Itis then expressed as a formula that
Reflected Power / Tx Power changes over frequency. The limit line formula from

-8 802.3 clause 40.8.3.1 is:

<15.89
dB i
=16 ] <2.5% Return Loss (<40MHz) < - 16 dB
Return Loss (>40MHz) < - (10i 20*LOG(MHz / 80))

40MHz || 100MHz dB

Figure 1.13 IEEE 802.3 Return Loss Specification

To make this specification relevant to a test appara
that has fixed 106/ impedance, some transformations are necessary. The following table shows whatuhegrort
test must look like to a 1@@source in order to meet the return loss requirementssoB (40MHz) and 8dB
(100MHz). It also computes a figure fiot5.5 dB #nce, given the known 1000BaseT signal spectea Figure 1.5
-15.5 dB approximately represents the wideband Echo power of a hypothetieah@ertest that tracks the 802.3
limit line function over frequencies from 1 to 100MHz.

Source Return Loss Port Under Test Observation

Impedance Impedance

85W -16 dB 61.8 Wto 117 W 83.5 W 117 Will produce < -16 dB given a
-8dB 36.6 Wto 197 W reference anywhere between 85 Wand 115 W
-15.5 dB 60.6 Wto 119 W 49.5 W6 197 Will produce < -8 dB given a

115 W -16 dB 83.5 Wto 158 W reference anywhere between 85 Wand 115 W
-8 dB 495 W 267 W 82.1 W» 119 Wiill produce < -15.5 dB given a
-15.5 dB 82.1 Wh161 W reference anywhere between 85 Wand 115 W

PVA Expected Applicable Frequencies

_Impedance  Returnloss

100 W 835 W -20.9dB Frequency Range 01 40 MHz

Frequency 117 W -22.1dB

Selective 495 W 9.4 dB @ 100MHz
197 W -9.7 dB

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

Wideband 119 W 21.2dB Loss specs across 85 W 115 W

Using this table, thevideband criteriafor a compliant interface would be in th20 toi 21 dB Return Loss region.
The Return Loss metrology is restricted to a floor26 dB and an error magnitude of 1 to 1.5 dB. So a fair criteria to
apply to aypical portundertest would be in th&19 toi 20 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 externadtealistandards 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

Crosstalkis a ratio between theogrer 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 gfainutbling and connector
components. Typically, crosstalk increases wigljfiency 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 subjectibtusa@rosstalk specifications.

IEEE 802.3 also specifies expected pead crosstalksge Figure 1.14performance of physical links that connect
Ethernet ports with the formula:

NEXT <27.17 16.8*LOG(MHz/ 100) dB
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Ethernet ports can contrte to crosstalk in several
ways. Defective components and circuit trace est Port Port Under Test
layout issues may lead to excessive crosstalk eith
as a design feature or on an occasional port basis (
Many Ethernet ports utilize magnetics packages
that combine all 4 pairsto a single compact
package with tight spacing between coils. { Pr1-2
Mechanical defects in sockets may also add to Crosstalk
crosstalk. Pr 1_3,

_ _ - Pr2-3
The PhyView Analyzer offers a calibrated Crosstalk
Crosstalk measurement that assessesarahr
crosstalk at the porndertest interface. The { Pr 1-4,
measurement reports crosstalk by pair Pr 2-4,
combination, that is, crosstalk between Pair #1 an / Pr 3-4
Pair #2 or between Pair #2 and Pair #3eg Calibration Plane Crosstalk
sectionl.3.10for discussion of pair numbering
convention) Figure 1.14 PVA Crosstalk Measurement

There are six uque pair combinationsée Figure 1.14

 Parlto2 { Par2to3
{ Parlto3  Par2to4
 Parlto4 { Par3to4

The PVA Crosstalk measurement assumes that all crosstatdiietiional, that is, that crosstalk is really a
measurement of electricalolation 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
beperformed while linked at 1000BaseT, and is reported in dB. Itis 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.

Sincethere 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 is3R&ic2 pairs 1 and 4 are not utilized

for data communicatn. 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 fidludget of the NEXT formula limit lines€e abwe) could be applied to the parhder

test. Crosstalk would then range frd60dB at 1 MHz up t6 27dB at 100MHz.

Given the spectral characteristics of a 1000BaseT transmission, the wideband equivadeNEX THormula limit

line approximate$37.8 dB. That is, the allowable crosstalk between any two pairs is about 0.017% of transmitted
power. The Crosstalk metrology is restricted to a floar3® 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®&88. This convention is

commonly recognized throughout the cabling and connector industry. In this convention, pair numbers are related to
colors and R315 connector pin numbees follows:

Pair Colors RJ-45 Description
Pins

1 Blue & Blue/White 4&5 Spare Pair for 10/100BaseT
2 Orange & Orange/White 2& 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 & Spare Pair for 10/100BaseT
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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 dd
define the worstase link (or cabling systems) environment for
Ethernet ports with specifications for channel insertion loss, retur
loss, and crosstalk. These specifications are ultimately derived

from TIA/EIA 568 specifications related to Category 5/5e cabling ||Performance (éab:mg
systens. Transmitted signal characteristics such as signal ystem Rx
PerformancelBER / PER

Rx Requirements

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 depictedrigure 1.15 Figure 1.15 Ethernet Port Rx Requirements

The 10BaseT and 1000BaseT specifications also define explicit goals for bit err@EBRjeperformance. The
100BaseTx specification, and its subsidiaryAMD specification make no mention of bit error rate targets. Section
1.2.5above raised the additional issue that BER is not directly measumathimust 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 107 Cat5e 25mvVp-p 107 (125 octet frames, no

-24dB @100MHz 100BaseTx Spectrum account for coding ovhd.)
100BaseTx Unspecified Cat5 40mVpp Unspecified

(UNH: 10'8) -24dB @100MHz Band Limited 100MHz (UNH: 1.5%10°®, 64 octet
frames)

10BaseT 10°® Cat3 300mVpp Unspecified

-11.5dB @10MHz Band Limited 15MHz (5.12*10°, 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 impatswehile 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 staidne Ethernet ports
2. Packet Flow Receiver Measurements on mygdtirt (bridging) devices such as switches, hubs, and repeaters or
on standalone ports configured to loop back incoming packets on the copper interface.

TheLink Monitor was introduced in Sectidh3.1 This measurement resource assesses both instantaneous and time
sampledLink Status, as well as other link configuration parameters. In receiver testing, the keyeparés sampled
Link Status. Link Status can be one of three physical layer indicators:

1. Link State, that is linkUP (linked) or linkDOWN (unlinked)i available for 10/100/1000BaseT

2. Remote Rx Statusa physical layer indicator from the link partnerind at i ng Rx AOKi® or Rx fANot
available for 1000BaseT only

3. LocalRxStatus a physical |l ayer indicator from thel test port
available for 1000BaseT only

Link Status can be a single, instantaneous samplaonc be confi gured to report a count
samples evenly spaced with sampling intervals of 20, 50, or 100msec, whereupon it belco&tability
measurement.

Generally, the criteria for | i nlikktestipisessee RigueQ.BeaseT i s t he
highly impaired 10BaseT receivandertest 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 thialogfagtner. This

means thatink Stability generally willnotcorrelate linearly to a hypothetical pamdertest bit error rate or packet

error rate.

September 15, 2026 Sifos Technologies Page
19



PVA-3000 Reference Manual

When testing 100BaseTx receivers, the ability ofitiék State to predict or estimate effectiymcket loss in a port

undertest 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 aliak to overcome it. Any rdink can be detected as a link drop by the Link
Monitor.
TestPort  Port-under-Test In re-linking, some 100BaseTx PHY implementations may naturally drop back
to 10BaseT in an attempt to overcome serious channel impairniérgdoss
T thresholds at which any given PHY implementation makes decisions to drop
UPJ_H_ link and relink is unspecified. Conversely, some PHY implementations, when
autonegotiated to 100BaseT, will attempt to maintain 100BaseT link by
transmitting continuoutDLE MLT -3 signaling ¢ee Figure 1.6) even when
incomingpacket 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 depgick PHY
implementation in the porindertest.

10BaseT

purely physical layer signaling protocol to communicate receiver status to the

UP link partner while linkedgee 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

Figure 1.16 Link Status Monitor Monitor takes advantage of this feature in 1000BaseT by allolimgState
(AUPO or £ DOWNO )Remate Rk $tatusieQoKl 0a coerd fiblNyo t

Remote Rx Statuscan be sampled periodically from 1 to 100 samples at periodicity of 20, 50, or 100Resmte

Rx Statuscan be a vergood predictor of bit @or and packet loss performance so long as theymalertest

implemens this protocol. Many but (unfortunately) not all 1:000Ba$ePHY's support this protocol.
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The second option for receiver measuremantke PhyView analyzer is a simghacket Flowmeasurement. This
involves the transmission of usgpecified packets (size, gap, payload) into the-podertest. The packets generated
by each PhyView Analyzer test port dager 2MAC frames with prgrammable address, size, packet gap, and
repeating 4dyte payload. This techniq@enerallyrequires that the poettndertestforward any successfully received
packets to another Ethernet port so that they may be returaedifferentPhyView Analyzer ést port. Hence, the
device being tested must be a mplbirt device with layer 2 bridging capability such as an Ethernet switch, hub, or
repeater.Packet Flow may also be used with stahohe 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 isatlit 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 tr#ffiother disadvantage is thatypically consumes

two PhyView Analyzer test ports and is generallytariore complicated to configure and initialize than the Link
Monitor. Oof t en, |l ayer 2 bridging must be fipri medo
order to isolate connection paths. Finally, the PhyView Analyzer will het feceived 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 10/100/1000Basediver testing is the ability to apply a

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

undertest to a point where it can be measured much more quickly and can also be statistigahgddmthe BER
performance of other receivers.

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

OKO.

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

of an unimpaired receiver is 1§ that is one error in #bbits, testing at 100BaseTx widl 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 ofaljost under 1% minutes. Following up on the relationshighaéen
packet errors and bit error raeé€ Sectiof.2.5), statistically, it takes many packet errors to assess BER.

Impairing the receiveundertest will drive up the BER, increase packet drops and packet ambiassess that receiver
under typical and worst case stresses.
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The PhyView Analyzer
offers a powerful

combination of BE0 —  100BaseTx 1518Byte Pkis
impairments that place 00 — 1000BaseT 1518Byte Pkts
realistic stresses on \ \

10/100/1000BaseT 600

receivers while " \ \

measurements such as Link ] \

Monitor or Packet Flow are 400 Alien

being performed. Many of [§= AN Cross- \
these impairments can be  [igiEll \ - s

applied asymmetrically so |y " h Level, \

that the porundertest \ Sl
experiences impairment oo | ~—

that the PhyView Analyzer
test port does not, thus

assuring that link instability 0 0 OE-10
is fully attributable to the B
portundertest.

Figure 1.17 Packet Error Yield with Impairments
Physical impairments offered within each PVA test port include:

Line Loss Simulated worst case IEEE 802.3 cabling system insertion loss

Mismatch: Fixedi 12 dB Return Loss

Alien Crosstalk: Frequencycontoured ingress noise with programmable level

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

Tx Clock Jitter : Phasenoise vs frequency contoured transmit jitter with programmable level
Tx Level: Transmit signal amplitude with programmable level

Tx Slew. Transmit signal slew ta with programmable rise time

E I ]

These impairments are each discussed with greater detail in S&etion

Most of the impairments are independent in that they may be combined. For example, an outgoing 100BaseT tran
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 efficigtly 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 Setizmna set of receiver tests that take full
advantagef 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 withiheous 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.

Section2 will introduce basic test port architecture, describe each testing resource in detail, discuss PVA software
components, and present technical specifications for the PhyView Analyzer.

Section3 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.

Section4 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.

Section5 will cover the fully aubmated PHY Performance Test Suite for 10/100/1000BaseT Ethernet port testing.
This optionally configured test suite makes mphirt PHY testing and analysis a ebetton-click task with colorful,
graphical reporting including test limits for excellentsies marginal versus namompliant parameter performance.
Transmitter, interface, and receiver tests are included in this test suite.

Finally, Section6 will provide some additional information for users that must automatedesiih the PhyView

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

Each test port in a PhyView Analyzer is an autonomous test instrument for assessing 10/100¢T0BO®aset

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

and their respective capabilities and applications.

PVA-3000 Test Port Architecture

1
2 Line Impair |

or Noise

3. 3.

Activated
Range

+ 50,100,115 ppm
0.7 —22.2 nsec
pk-pk jitter

Activated
Range

20mVpp-
A75mVpp
@ TEST
Interface

Event Triggering
{PSA / PVA chassis’)

Figure 2.1 PhyView Analyzer Test Port Architecture

2.1. Test Port Interfaces and Configurations
Each PhyView Analyzer (PVA) & port includes 2 external Rb socket interfaces, ’EST interface and aHRU

interface. Th&EST interface is always connected to the devicelertest, usually an Ethernet 10/100/1000BaseT
port. TheTHRU interface may optionally be used with ext@rtest equipment such as an Ethernet packet analyzer.

10/100/1000BaseT signaling that passes througfBEST interface will always

experience a 2.6dB power loss as it traverses a passidePRiF Coupler (see
Ethernet 10/100/1000 Figure 2.7. This loss is frequency tithrough 100MHz and is implemented with
Packet Analyzer

100Wmatching impedance so as not to disturb any\@0@minations. Itis
uniformly applied to each of the four LAN pairs.

TheI_:’VA Switch in F_igure 2.1then determines whether tMEST interface will be

terminatedocally inside the test port or whether it will be transferred tortHRU
interface so that it can be connected to external instrumentation. The PVA Switch
is an electremechanical relay with DC to 1GHz frequency response. When the

Ethernet Port- TEST interface is onnected to th& HRU interface, all of the PVA test port

Under-Test measurement capabilities become unavailable while certain impairments resources

Figure 2.2 PVA THRU Interface ~ 2.2).
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A useful application of th& HRU 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 (I8yeevices) or to overcome the mipoirt restriction described

earlier in Sectiori.3.12by using ping protocol (ICMP packets) to evaluate receiver performance on @akiaad

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 theTEST PHY. The TEST PHY is an essential element in each of the PhyView metrologies described earlier in
Sectionl.3. The TEST PHY is managed byhcro -Controller that is also dedicated per test gothis too is an

essential element to all of the above referenced metrologies.

Each test port also offers an array of passive and actpaiiments that may be used to enhance receiver testiag (
Sectionl.3.13. These include IEEE 802.3 worsise line loss impairment, ingress alien crosstalk impairment, line
mismatch impairment, transmit timimgfsets, and transmit jitter impairment. The MicController is also

instrumental in managing these impairments.

2.2.1. The PVA-3000 TEST PHY

TheTEST PHY is a commercially available 10/100/1000BaseT PHY device that is essential to each of the following
PhyView Analyzer metrologies:

9 Power Spectral Distortion (PSD)
Tx Level (Wideband Power)
SNR

Echo (Bulk Return Loss)

Bulk Crosstalk

Timing Skew

Link Monitor

9 Link Partner Capabilities

=a =4 -8 -8 -8 -9

Through a cooperative arrangement between the TEST PHY device suppliercan@iestinologies, 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 theorposssed using Sifos proprietary methods with@Micro -

Controller andPVA software into the meters introduced earlier in Sectiod

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

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

9 Link Duplex (AUTO, Simplex, Duplex)

f Link Connection APol-¥Yrityo (AUTO, MDI MD I
9 Gigabit Timing Mode (AUTO, MASTER, SLAVE)

Another feature of the TEST PHY is the ability to activat@smitter test modes for 100BaseTx and 1000BaseT. Test
Modes supported are:

9  Gigabit Test Signal 1 (all 4 pairs)
9  Gigabit Test Signal 2 (all 4 pairs)
9  Gigabit Test Signal 3 (all 4 pairs)
9  Gigabit Test Signal 4 (all 4 pairs)
9 100BaseT MLT3 Signal (Pair 2)

The TEST PHY also includes capability to synthesize, transmit, receive, and count layer 2 (MAC) packets and traffic
with userspecified packet sizes, packet gaps (or rates), and payload patterns. This resource can be used to assess
packet flow through anyrlilging devices.

Each of these features is fully accessible from PVA Interactive and PowerShell PSA software, the topics of3Sections
ando of this reference manual.
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2.2.2. PVA-3000 Meters: Overview

PhyView Analyzer metrology was introduced earlier in Secti@n In the following table, functional characteristics of
each of the PVA000 meters** are presented. Characteristics irchmplicable link rate, result units and formatting,
meter configurations, and support for single pair, rpdir, and multiport results.

Description i Units/ Meter Configuration Single Multi - Multi -

Pair ? Pair ? Port ?
Link Monitor 10, count Count Type: Link Status or N/A N/A NO
100, |o fUPG Remote_Rx or Local_Rx
Report Link Status and | 1000 |o rOK& | Sample Count: 1 to 100

transmitter
See Section 1.3.5

Link Mon configuration samples Sample Period: 20, 50, 100 msec
— Latched Link Status: (ON, OFF &
Measure Link Stability Clear)
See Section 1.3.1 Triggering: Immediate or Event w/
timeout

Wideband Power 100, dB 1000BaseT: Specified Pair or 4- YES | YES | NO
at present 100BaseTx  |1000 | per pair | Pair.

Tx Level or 1000BaseT link rate 100BaseTx: Alvyays measures
relative to current Rx pair.

Power Spectral 100, dB Link Rate: 100 or 1000 YES | YES | YES*
Distortion 1000 Pair Number: 1,2,3,4
33freq- | Start Frequency: 0.02 to 80MHz
PSD Spectral response pwr pts. | Stop Frequency: 0.2 to 100MHz
relative to over

Averaging: 1 to 64

transmitte.r range Triggering: Immediate or Event w/
See Section 1.3.3 per pair timeout
Signal-Noise Ratio 100, dB Link Rate: 100 or 1000 YES | YES | YES*
1000 | per pair | Gigabit Mode: Master or Slave or
Residual Distortion to AUTO
SNR +36 dB Pair Number: 1,2,3,4
Averaging: 1 to 64
See Section 1.3.4 Triggering: Immediate or Event w/
timeout
Bulk Return Loss 1000 dB Pair Number: 1,2,3,4 YES | YES | YES*
per pair | Averaging: 1to 64
Echo Wideband Echo Triggering: Immediate or Event w/
Response to i 26 dB timeout
See Section 1.3.8
Bulk Crosstalk 1000 dB Pair Group: 12,13,14,23,24,34 YES | YES | YES*
per pair- | Averaging: 1 to 64
Xtalk Wideband Crosstalk group | Triggering: Immediate or Event w/
Response to i 39dB timeout
See Section 1.3.9
Gigabit Timing Skew 1000 nsec (none) NO YES | NO
Skew

See Section 1.3.6

* Multi -Port meter modes available in PowerShell PSA only.
** The Link Partner (capabilities) meter is not included here but is desdaberdn Section® and4.10

2.2.3. PVA-3000 Meters and Link Rates

One important distinction between PVA metering relates to link rate (or link speed) management. Twd_imleters,
Monitor andTx 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.

ThePSDandSNR 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 nmeyeesd to re
configure a link prior to completing a measureme®oth meters will notify of a failure to establish the specified link
rate.
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TheEcho, Xtalk, andSkewmeters are only supported in 1000BaseT links, and therefore, each of these meters will
always attempt to establish a 1000BaseT link if one doedneady 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 mesurement, generally they will maintain that configuration for later measurements urdesfigared.

Configuration parameters suchlask Monitor Count Type or PSD Averagingare generally stored inside the PVA

test port so that if a measurement iseapd without specification of configuration parameters, the previous parameters
for that meter in that test podre invoked. Such storage is volatile and will not survive an instrument power cycle.

A few configuration parameters are maintained inhthgt 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 &f8#ase is closed, then+@pened. These
configurations include:

i PSD (Link Rate, Pair, Frequency Range)
T SNR (Link Rate, Pair)

1 Echo/Bulk Return Loss (Pair)

9  Bulk Crosstalk (PaiGroup)

From PVA Interactive graphical user interface softwaee(Sectio), these considerations are minor since PVA
Interactive always forces the full specification of meter configuration parameters for every measurement. However,
when using PowerShell PSAde Sectiod), 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 PVA3000 meters offer two options for meter triggering:

 Link Monitor

T PSD

T SNR

i  Echo Response
9 Bulk Crosstalk

The default option is generalljnmediate Triggering. This means that when a measurement is started, it will run
until completion. Completion will be marked by successful measurement or by notifichianeasurement problem
such as a DOWN link. From PVA Interactiseé Sectiol), immediate triggering is the only supported trigger
mode for all meter types.

The second alternative &/ent 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 toy#he3B00 using the BNC trigger line on the

controller module. From PowerShell PS¢ Sectiod), the above listed meters may be configured to utilized Event
Triggering.

The primary advantage to Event Triggering is rapéiit
measurement throughput. Each of the triggrable Triggered Measurements
meters can require 10 or more seconds to complete

measurements. When testing a mptiit device such as an 4> limeout Status Reported
Et hernet switch, time can e

measurements on multiple test ports, tabowing those P
measurements to process concurrently. The +pattiform ‘ ARMED ‘ ‘ TIMEOUT ‘
of the PSD, SNR, Echo, and Crosstalk meters all take MEASURE + t
advantage of this feature so that effective measurement til ;ﬂriEg/«g]iLrJRE+ el

per—port is reduced. MEASURE + No Trigger + Timeout

A second possible advantage of Event Trigugis the EMEASURING —
opportunity to force measurements to synchronize to som

other softwarecontrolled event. For example, a Link NSRS | vEASURE + il Sampiing
Monitor sampling on multiple test ports could start End of Period

coincident with a forced rlink on all of those ports in order Figure 2.3 Triggered Meter State Machine
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to time the linkups.

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 placeiRMED state meaning that it

is waiting fortheEent Tri gger to actually begin the measurement.
dictates how long the meter will wait for that trigger before giving up and returning RBAPY state. Assuming

the trigger occurs within the configured timeaihdow, the meter will enter tHdEASURING state. It will then

remain in this state until the actual measurement is completed, whereupon it will returREADE state.

Triggered meters can be polled using status queries at any time as they mogie theostate 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 ra@guocal calibration on a periodic basis:

 PSD
9 Echo Response
9 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 typealififrations that might be
PVA Calibrati performed with classic RF network analysis where the effects of test cabling and
alioration fixturing must be compensated in order to produce accurate insertion loss, return
STEP 1 STEP 2 loss, and isolation measurements.

IMPORTANT! In order for cdibrations 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 plugja devicaindertest plug

side Sifos Technologies provides high grade test cables with each PVA test port
and strongly recommends the exclusive use of these test cables.

P 3102 PVA-3000 calibrations are simple to execute. Each test port is considered to

— have a fAcalibration partnero test port wh
same PVA3102 test blade (or on the PV3002 instrument). So test port #2 is
the calibration partner for test port #1 and vice vessa fFigure 2.4 A
complete calibation of PSD, Echo, and Crosstalk is achievable simply by
Figure 2.4 PVA Calibration Setup 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 Pow@hell PSA software.

PVE 3102
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o
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Test Port 2 Test Cable

For any particular PVA000 configuration, calibrations will always require two distinct steps since only one test port
per test blade (or per PV3002) instrument can be calibrated at any one time. Automated calibration sequencing
allows even a fully populated PVB000 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 tieesiest 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 arelyowimeved, then reonnected 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. Calilfitaaran readily be copied from one
computer to another should that be helpful in riudtst testing environmentsge Sectio@.3.5.

2.2.7. PVA-3000 Impairments - Overview

Sectionl.3.13reviewed 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.
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Impairment

Description

Asymmetric Features

Impair Ext.

Analyzer ?

Model IEEE 802.3 worst case cabling system | Apply asymmetrically to Pair 1+2, | YES
Line L Insertion Loss (-24 dB @ 100MHz). See Pair 3+4, or symmetrically to
ine Loss Figure 2.4. Pairs 1-4
Uses Line Impair switches in Figure 2.1.
Create fixed 12dB (return loss) mismatch load | Apply asymmetrically to Pair 1+2, | YES
Mismatch at test port interface. Pair 3+4, or symmetrically to
Pairs 1-4
Insert random noise spectrally shaped to Port-under-test experiences YES
. ~100BaseTx (see Figure 2.5) 2.7dB higher noise than TEST
Alien ; : ) .
Crosstalk Noise level is Programmable from i 6dB to PHY on all pairs. Mismatch
(Noise) +21.5dB where 0 dB= 40mVpp noise and i 4 | impairment may be used to fully
dB = 25mVpp. remove noise from Pairs 1+2 or
Pair 3+4.
Tx Clock Adjust absolute transmit timing up or down Uniformly applied to test portand | NO
Offset from 125Msymbol / second port-under-test
Tx Clock Add contoured jitter with 5KHz roll-off Uniformly applied to test port and | NO
Jitter programmable from i 6 dB to +24 dB where 0 | port-under-test
dB is 1.4nsec pk-pk jitter
Adjust output level up or down by +1 dB Only affects transmitted signals NO, inline path
Tx Level where center level is 1 2.6 dB below nominal adds
xlLeve output levels i 2.6dB fixed
loss
Adjust transmitted signal rise time from below | Only affects transmitted signals NO
Tx Slew
3 nsec to above 4.8 nsec.
2.2.8. PVA Line Loss and Par 2

Insertion Loss - PVA Line Loss Pair 3

Pair 1

(50KHz to 100MHz) Pair 4
s |EEE 802.3 Cabling Sys.

Mismatch Impairments

Figure 2.5shows actual insertion
loss performance for each of 4 pairs 0.0
with theLine Lossimpairment 25 §
invoked. Also shown is the IEEE -5.0
802.3 worst case cabling system L3N]
insertion loss. The Line Loss 100
impairment is also designed to 423
maintain 108V match+6Wup to 1?2
100MHz with worst case return loss [EESES
<-14 dB. The impairment is also 255
designed to approximate the linear 250
phase vs frequency response of a 275
cable straightine response up to -30.0
100MHz.

o
=
=
=
®
=
=
g
<

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

Frequency (MHz)

ThelLine Lossimpairment may be
applied uniformly to pas 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.

Figure 2.5 Line Loss Impairment Actual Insertion Loss vs IEEE 802.3

Each test port also provides a fixed, widebah2iB (return lossMismatch 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 pedrsoB 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 theLine LossandMismatch impairments are available to any devices connected foHIRY interface. Hence
one or both impairment types may be applied in line with external packet analyzers.

2.2.9. PVA Alien Crosstalk Impairment

TheAlien 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 theoreamendation 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 af6 dB to

a maximum of 20dB where 0 dB corrggnds to
40mVpp, the 802.3 allowance fd00BaseTx

alien crosstalk noise. This noise amplitude range
equates to 20mVpp on the low end af@mVpp
maximum. |EEE 802.3 specifies an allowance of
25mVpp, (=i 4.0 dB) in1000BaseTlinks and an
allowance of 30mVpp (= +17.5 dB) irlOBaseT
links.

Alien Crosstalk Spectra

=
==
=
S
=
o
°

20 3 4 50 e 70 8 90 100 Recent generation 10/100/1000BaseT PHY
Frequency (MHz) implementations will typically tolerate
Figure 2.6 Alien Crosstalk Spectral Shaping considerably greater noise ingress than 802.3
specifies, particularly in the absence of other
severe impairments such as Line Loss andrJitt

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 incomg 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 ontinelgrest than

will be experienced by the TEST PHY.

As with the Line Loss and Mismatch impairments, the Alien Crosstalk impairment is availabldifier iimsertion
when devices on thEHRU interface are routed through tM&ST interface.

2.2.10. PVA Timing Offset and Random Jitter Impairment

When the TEST PHY isonnected to the poerndertest, transmitted signal timing can be manipulated thus creating
another impairment to a receiver. Two modes of timing impairment are provided:

1 Fixed Frequencpffset
1 Edgelditter

10/100/1000BaseT timing accuracy requiremanésdependent on the link rateé Sectiod.2.1). Both 10BaseT and
1000BaseT expect bit timing to with#100 ppm of nominal frequency, that is, 10MHz for 10BaseT and 125
Msymbol/sec for 1000BaseT. 100Basa3xnore discerning with a specification+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.

Jitter Modulation

TEST PHY transmit timing may be deliberately offset by any
the fdlowing 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 ont
the transmit timing. In IEEE 802.3, both 100BaseTx and
1000BaseT standards specify a ppakk jitter tolerance of 1.4
nsec to a receiver. Clause 40.6.1.2.5 further stipulates that t H
jitter should have a phase noise profile where that portion of

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

0
@

Figure 2.7 Jitter Modulation vs. Frequency
Each PVA test port includes a contoured jitter modulatee (
Figure 2.7) that will apply programmable random jitter to transmitted signal edges. The phase noise contour, as shown
in Figure 2.7, is dégned to approximate the 1000BaseT jitter source requirement.

Jitter magnitude is expressed as dB where 0 dB equates to a 1.4 pbejittek level. Pealto-peak jitter may be
programmed over the rangeidf dB to 118 dB which equates to 0.7 nsecltb.1 nsecpeakto-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 siliconlevelPHY 6s t o acquire and |l ock to incoming receive s

have little or no effect on signéd-noise ratio inside the PHY receiver until the magnitude of impairment exceeds some
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tracking threshold that is both magrde 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 203.

2.2.11. PVA Tx Level and Tx Slew Impairment

The TEST PHY also allows for configuration of outfiut Level andTx Slewrate (or risefall time). These controls
can be used to complement the Line Loss impairment by either worsening or improving on thefdegraement by
a small amount. They will also affect characteristics of test signals generated by the TESSePI8¥ctiod.2.1).

As was stated earlier in Secti@rl, the test port output level is normally attenuated by 2.6 dB because of the test port

4pair coupler. This means that a finominal o 2.0Vpp out p!
generation PHY®&s wusi ng aipgatetfoants ofautognatia dain pontmlctidsssiigiitiny g mu st i n
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.

TheTx Level control may be used to swing the output amplitude over a 2 dB range, thet @B~ 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 autorralty 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, 100BaseTxQ@@BdseT are exactly 2.6 dB below the
nominal level according to the respective 802.3 specification.

Tx Slewcan be used to manipulate the rise and fall times of transmitted edges. Nominally, 100BaseTx specifies and
explicit 4 nsec{1nsec) risdall 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 differemplgudes.

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 nsedased on 0.8V transitiohs The Tx Slew rate is by default managed automatically by the TEST PHY and
may be cofigured to automatic control at any time. When Tx Slew is reduced, i.e. longélfisee, frequency
components in the transmitted signal above 70 to 75 MHz will be reduced and conversely, when Tx Slew is increased,
those same frequency componentt 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 connectedTiblRig interface.

2.2.12. PVA Rx Gain Control

One final topic relatetb 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 Software

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

perform calibrations and measurements where receive PVA Interactive

gain is careiully controlled, so users should be aware Graphical User PHY Performance .
that fibehind the scenesbo Interface Software Test Suite yain
is frequently configured and locked to a desirable Optional Featurg

val ue. Whenever the TE bower

on default state, Rx Gain will be automatic and will
remain in that state until meters need to lock it down i

a fixed state.
PowerShell PSA
TK/Tcl Based Application

2.3. System Software Overview Development Environment
The PhyView Analyzer requires externally hosted
software to operate. Because the PhyView Analyzer File(s

hosted on th®owerSync Analyzer(PSA) platform
(see Sectioii.1.4, the hostased software will also be
refered to as fAPSA Softwar e

I

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 th@d@@Aor
PVA-3002) instrument.

PowerShell PSA A scripting and application program development environment for creating and executing
automateddst 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 specificallgdioprehensive
automated testing and analysis of100/1000BaseT portsThe PHY Performance Test Suiteoffered as an optional
feature to the PV/3000.

pva_veriphy Test An automated test program that tests up to 6 ports at a time, providing moderate coverage of
transmission and receiver performabaracteristics with test times as low as 80 seconds per port tested.

PowerShell PSAincludes a robust set of commands added into Tcl/Tk that create the Application Programming
Interface (API) for the PowerSync Analyzer family of instruments including’thd/iew Analyzer. BotiPVA

Interactive and thePHY Performance Test Suitefully 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
PowerSkll 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, functipneganized, tabbed window
interface. Users who perform tasks from routine testing to occasional troubleshooting will benefit from this software.

PVA Interactive is the subject of Secti8iin 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 Sectiod of this manual.

Some test engineers will want to integrate the PowerShell API intexiseng scripting or development environments
to support test automation involving several instruments including dewigertest configuration. Sectidhof this
manual will address PowerShelSAfeatures designed to enable this possibility.

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

ThePHY Performance Test Suiteconsists of a grup 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 alodord graphical reports of DUT PHY performance.

The PHY Performance Test Suite can be accessed from both PVA Interactive and PowerShell PSA5 @dlison
manual will be dedicated to the PHY Performance Test Suite.

The PHYPerformance Test Suite is an optional component of the PhyView Analyzer that is enabled through a software
controlled security key within a PM&000 chassis (or P\VA8002 instrument). It can be activated at any time using a
chassisspecific key code sufipd by Sifos Technologies.

Thepva_veriphy automated test application performs less comprehensive physical layer qualification testing on one to
six 10/100/1000Base& ports at a time with test times as low as 80 seconds per port tested. It isefiwiikithe
PVA-3000 / PVA3002 and is the topic of Sectién 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 characteristt hat ar e fl oc

a userds setup and testing requirements. These files ar
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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ThePSA Environmentlocal configuration file is a single file titlgplsa_env.txt This file is found in the subdirectory
\enW (or /env/for Linux) beneath the abov@onfig directory location and it specifi¢se following parameters:

Parameter Type Parameter Values

Default PSA Address:

<Current Connected IP address>

PSA_Addresses:

{Addresses of PSAG6s with twp

PVA_Addresses:

{Addresses of PSAO6s with}two

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} | iN/A0

Emulation_Mode:

ON or OFF

I/0O_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 naadiéféoent PSA

address.

PSA_Addresses A brace enclosed |list of fAknown

val i do

list must include at least 2 test ports for PoOE testing, that is; 382, PSE3102, PSA1200, or PSAL200PL teg
blades. PS#M002 and PSA00 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 Abraceencl osed | i st of Aknown vali
list must include at least 2 test ports for PHY testing, that is,-BY@ test blades or PVV8002 instruments. This list

is updated when new addresses are condiecteld addresses are deleted from the Chassis Selection menus in PVA
Interactive and PowerShell Wish.

Default_Conf_Test_List_ AF Not applicable to PV/000.

Default_Conf_Test_List_AT: Not applicable to PV/000.

d

PSA Cha:c

0 PSA Chassi s

Default_Test_Results_Path Path to were test results from the PHY Performance Test Suite sequencer will be
c:/ Program Files
software is initially installed. Note that devioedertest (DUT) specit local configuration files can override this

stored. Thi s

default 6ee below

has the default val ue of

n

Excel_Path_Location Path where Microsoft Excel application is storédr{dows hosts onjy This entry is formed

during software installation.

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

also referred to as fADemo Modeo. This control shoul
1/0_Routing: A control that psaswmould be normally set to f
A second type of configuration file theLocal (deviceundertest)DUT Configuration File for specific devices or
product models. These files generally reside indbefig directory location described above. They must hidile
extensions. There may be more than one Local Configarktle, 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 devieendertest link rate. Generally, thisould be 100 or 1000This parameter
is not currently used by PVA software but is reserved for future use.
POLARITY : Specifies autdDI capability of a devicauindert e s t . Generally, this woul

AMDI 0, <X THisMdddmeter imot 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 sitishparameter 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.txtenvironment file and guide all test results and reports to the specified directory path that can be DUT type
or model specific. This assures that néjpg by DUT type is isolated and distinct. The PHY Performance Test Suite
(see Sectiob utilizes this information for storage of test reports to-default locations.

In combined PSAPVA environments where a devicedertestmight be power sourcing switches (PSE), the DUT
Local Configuration file may also carry additional information that is pertinent to the PoE characteristics of those

DUTG6s . These additional parameters are described in the

Default PSE_Class: EndSpan or MidSpan Required
Default_PSE_MPS_Type: AC or DC Required
Default ALT_Setting: Aor 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 parametemre each described in the R3800 (or PSE3000) Technical Reference Manual.

2.3.5. Directory and File Organization i Microsoft Windows

When PSA software is installed to a Microsoft WindBwc, files will be populated to particular directories as
described irthe following table.

Directory Path Directory Files

C: \Program Files\Sifos\PSA1200 | PowerShell PSA Script Libraries
PowerShell PSA Wish and PowerShell PSA Tcl Executables
Note: On 64 Bit Windows, PSA Initialization Script
C:\Program Files will become PowerShell PSA Wish & PowerShell PSA Tcl resource files
C:\Program Files (x86) . -

\documentation\ | Various PSA reference documents

) . . \PVA Interactive\ | PVA Interactive software for the Sifos PhyView Analyzer and
the. Internatlonalver5|or_150f any library subdirectories (
Windows may choose a different Interactive

namefori Pr ogr am Fi |

\PSA Interactive\ | PSA Interactive software for the Sifos PowerSync Analyzer

and any | ibrary subdirectori
both PSA Interactive and PVA Interactive
Windows XP \Config\ DUT (local) Configuration Files including \Config\env
C: \Program Files\Sifos\PSA1200 environment file sub-directory
\Cal\ Sub-directories by chassis IP address that store all calibration
Windows Vista, 7, 8, or 10 files for PSD, Bulk Return Loss, and Bulk Crosstalk meters
C:\Users\Public\Sifos\PSA1200 \Results\ PVA & PSA Test Report Files

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

PSA specific report templates include psa_report.xlsm,
mp_report_30.xIsm, psa_trace.xlsm, psa_lldp_trace.xIsm
pse_lldp_trace.xIsm, 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 sof
(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 IHelp] menu aswvell as from PowerShell PSA using thea_versioncommand.
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2.3.6. Directory and File Organization i 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 applicatior/irsigldioal/
directory path while the inaliation 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

lusr/local/Sifos/PSA1200 PowerShell PSA Application Programs & Script Libraries
PowerShell PSA Wish & PowerShell PSA Tcl resource files (unused copies)
IPVA PVA Interactive software for the Sifos PhyView Analyzer and
Interactive/ any |library subdirectorforRva (
Interactive
/IPSA PSA Interactive software for the Sifos PowerSync Analyzer
Interactive/ and any | ibrary subdirectori
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.xIsm.

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

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

software.

/Emul/ Files only used when PSAsoft war e is pl aced
(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 inform@ion concerning individual PhyView Analyzer software libraries is available from PSA Interactive
under the IHelp] [About] menu as well as from PowerShell PSA usingpghe versioncommand.

2.3.7. Tcl/Tk Requirements & Resources

PSA software is distributed with amstaller for Tcl/Tk 8.4.20 on Microsoft Windows platformGenerally, there
should not be a problem with usiagy8.4 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 safwaill install version 8.20 Tcl.

(Note: This does not apply to Linux systems where the user is responsible-fiostatng a satisfactory version of
Tcl/Tk)
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PVA I nteractive software al so requi r eesforWWmdowswil ingtal wi dget o
this Tcl library when installing 8.4.5 Tcl or it will insert it if it is found to be missing from later installations &.Z.cl

(Note: This does not apply to Linux systems where the user is responsible-fostatiing a vesion of Tcl/Tk that
includes the Jdibwidgeto | ibrary

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 3bit Windows,c:\Program Files (x86)Tcl on Microsoft 64bit

Windows, and irfusr/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 softwarerbehavi
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, globalblkas, and general Tcl/Tk script structuring rules.
It is a powerful resource for those who desire to write automated PowerShell PSA scripts.

PowerShellPSAs o f t war e i ncl ud e gclsHroaal, rclshit rpsapi.cluislretd and | | e s :
wishrc_psapi.tcl. These files are utilized by PowerShell during initialization and should remain in the directories
where they are initially installed. Secti6mf this manual provides further information regarding Power$tef

APl integration into native TCL shells as well as the use of these files to enable remote access to P&&&Shell

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

help softwarethat comeswith Tcl/Tk is very robust and easy to work with. Also, there are several books available
including fAiTcl and the Tk Toolkito by John OQOusterhout &
with correspondence on Tcl and Tk programmingowingg Tcl 6 s popul arity in academic a

2.4. (Section Omitted)

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

Certain aspects of the PhyView Analyzer and its-hasied software (PowerShell PSA/ R Interactive) rely on éow
latency network connectionanduninterrupted run -time executionin a host computer. Applications such as the
PHY Performance Test Suite and pva_veripay be impacted in subtle but detrimental ways given very long (and
typically very intermittent) nisvork connection latencies or process preemption delays. Network connection latency
between the application host and the PSA should be minimized and skwaldexceed 5@nsecwith a target range

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

and features of theliyView Analyzer across all testing applications.

Statistical assessment of network connection latency antimnerexecution integrity is readily available using the
psa_latency_testutility. (See Sections B and 4.5 for further information on thgsa_latency_tesutility.) Typical

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

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

resources. Host computers running PSA software sheaetdb e conf i gured to run mul tiple T
they concurrently run resource consuming file aeth 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 andnihgt BS#ble
Telnet protocol (standard TCP port #23). Since the PSA uses a lowileasl communication within the Telnet
protocol, users shoultever attempt to configure or control the PSA with a Telnet session.ofilygeommand line
interface to the PSR000 is PowerShell PSA.

2.6. PVA External Channel Impairment Modules
Sifos Technologis 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, crosscheckimgasurements, 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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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: |EEE 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 PVAPL4 would typically be used for controlling signal/noise ratio incoming to a PVA test port or a-dadiee
test. With small patch cables, any fixed, widebandAlpadding between 1 dB and 15 dB in 1 dB steps can be
applied.

The PVALI4 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 hacompliant 802.3 MDI interface should look to a fixed \W0@easuring

reference.

Finally, the PVADCU was designed to work with the PSE DC Unbalance Test applicaterBgctiob.6) included

with thePHY Performance Test Suite This2-channel device forces a fixed unbalance curréntcdd 1 8 mA on t he PSS
magnetics while powered for PoE. It then allows a 880 pr PSL-3000 PoE test blade (or PS3002 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 Categor Port Configuration Calibrations
Link Partner Power Spectral Distortion 1000 & YES
(DUT) Transmitter (PSD) 100BaseT
/ Interface Signal-To-Noise Ratio (SNR) | 1000 & NO
Measurements 100BaseT
or _ Test PHY Bulk Echo Response 1000BaseT YES
Link Outlet Signal Bulk Crosstalk Response 1000BaseT YES
Quality Analyses A
Pair Timing Skew 1000BaseT NO
Tx Signal Power Level 1000 & (Factory)
100BaseT
Link Partner Test PHY or Thru Port Link Stability, 100M Cat5 10/100/ (Noise, Tx
(DUT) Receiver + Line Loss Emulator Packet Loss, 100M Cat5 1000BaseT Offset, and
or Test PHY or Thru Port Link Stability, Ingress Noise Jitter are
Remote Receiver ; ; Fac_tory
Anal + Alien Crosstalk Packet Loss, Ingress Noise Calibrated)
nalyses Test PHY or Thru Port Link Stability, 12dB Mismatch
+ Passive Mismatch Packet Loss, 12dB Mismatch
Test PHY or Thru Port Link Stability (Multi-
+ Line Emulator Impairment)
+ Alien Crosstalk OR Packet Loss (Multi-lmpairment)
Passive Mismatch
Link Stability, Jittered or Offset
Test PHY + Xmit Signal
Jitter/Offset Synthesis Packet Loss, Jittered or Offset
Xmit Signal
Test PHY + Jitter/Offset Link Stability (Multi-
Synthesis Impairment)
+ Line Emulator AND/OR Packet Loss (Multi-lmpairment)
(Alien Crosstalk OR
Passive Mismatch)
) _ (All Above Transmitter Tests) 1000 & (see above)
Transmit / Receive | PVA-3102 Test Port to 100BaseT
Tests with PoE PSA-3102 OUT Port .
Impairments Connection(s) (All A_bove Receiver Tests and | 10/100/1000 NO
Impairments) Base-T
Link Partner Test PHY Link Partner Advertisements 10/100/1000 NO
E_aEab'l_'lf_'es_ & Auto-Neg Problem Indicators Base-T
inkup Timing Precision Auto-Neg/Linkup
Timing (20msec Resolution)
2.7.2. LAN Interface Specifications
Connection Mode
Connection RJ45
Data Rate and Signaling 10/100/1000BaseT
Impedance 100q, Balanced
Insertion Loss to Test PHY 2.7 +0.3, -0.2 dB (All Pairs)
Terminated to Test PHY (17 100 MHz)
Maximum Return Loss 0-15dB (1 - 100MHz)
(All Pairs) 0-21dB (1 - 62.5MHz)
Pair-Pair Isolation 033 dB (All Pai
Test Port (1 - 100MHz)

Terminated to Test PHY with Bulk
12dB Mismatch Connected

Bypass Mode TEST Port to THRU

Port
(terminated 100 W/ pair)
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Return Loss
(100 KHz i 100 MHz)

Insertion Loss (11 100
MHz)

Return Loss

-11.7 dB + 0.5 dB (All Pairs)

2.7 +0.3, -0.2 dB (Al Pairs)

0-15 dB, 1MHz to 100MHz

(All Pairs)
Pair-Pair Isolation 0-33 dB, 1 MHz to 100MHz
(Al Pair Combo
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Connection RJ45
Data Rate and Signaling 10/100/1000BaseT
THRU Port Bypass Mode THRU Port to TEST Impedance 100q, Bal anced
for Packet Port Insertion Loss (1i 100 MHz) | 2.7 +0.3,-0.2 dB (All Pairs)
Analyzers (terminated 100 W/ pair) Return Loss (All Pairs) 0-15 dB, 1MHz to 100MHz
Pair-Pair Isolation (All Pair 0-33 dB, 1 MHz to 100MHz
Combinations)
2.7.3. Link Partner Transmitter / Incoming Link Integrity Measurements

Link Types & Pairs

Power Spectral
Distortion

Signal-To-Noise

Power Level

Bulk Echo
Response

(47 75 MHz)

Bulk Crosstalk
Response

(47 75 MHz)

Pair Timing Skew

100Base-Tx: Pair 2 or 3
1000Base-Tx: Pairs 1 to 4

100Base-Tx: Pair 2 or 3
1000Base-Tx: Pairs 1 to 4

100Base-Tx: Pair 2 or 3
1000Base-Tx: Pairs 11 4

1000Base-T: Pairs 1 to 4

1000Base-T : Pair
1-2, 1-3, 1-4, 2-3, 2-4, 3-4

1000Base-T: Pairs 1 to 4

Minimum Frequency
Maximum Frequency
Selectable Range
Frequency Resolution
Amplitude Range

Amplitude Accuracy
normalized to calibration
Ideal Gigabit Config. @ DUT
Measurement Range
Measurement Accuracy*

Ideal Gigabit Config. @ DUT
Measurement Range
Accuracy / Repeatability
Ideal Gigabit Config. @ DUT
Measurement Floor
Accuracy / Repeatability
normalized to calibration
Ideal Gigabit Config. @ DUT
Measurement Floor
Accuracy / Repeatability
normalized to calibration
Ideal Gigabit Config. @ DUT
Range & Resolution

Ideal Gigabit Config. @ DUT

~

20 KHz

100 MHz

0.18 MHz i 99.98 MHz
Selected Range / 33 Points
0-30 dB to O+3 dB
+0.5dB (.021 75 MHz)
+1.5dB (751 100 MHz)
MDI, MASTER
18.5dBi 36 dB
+1.5dB (SNR > 30 dB)
+0.75 dB (SNR O30 dB)
NONE

0-15dB to O+3 dB

+ 0.25dB

NONE

-26 dB

+1.0dB @ >-20dB
+15dB @ 0-20dB
MDI, MASTER

-39 dB

+1.0dB @<32dB
+15dB @ 032dB
MDI, MASTER

071 80 nsec, 8 nsec
NONE

* 100BaseT and 1000BaseT SNR measurements are not referenced to any metric standards for SNR. SNR is a bulk
measureo§ i gn al d e vi a givierccompénsatomforflinear distdrtion and other correctable impairments.

Link Partner Receiver / Link Integrity Measurements

Pairs

10/100/1000BaseT Link Status LINKED | DOWN
Link State and 1000BaseT Remote Rx Status | Local Rx Status | Rx_ OK | Rx_Error
Link Integrity Status Samples 1to 100
10/100/1000BaseT ; o
Status State Sampling Periodicity 20, 50, or 100 msec
Packet Frame Ethernet MAC
Packet Size & Resolution 60 to 1512 Bytes, 4 Bytes
(excluding 4 FCS Bytes)
Packet Payload Repeating 4-Byte Patterns
Packet Address 6-Byte Arbitrary Address
Internal Test Port Packet 10/100/1000BaseT Transmitted Inter-Packet Gap Time 96, 576, or 11006

Counting
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Transmitted Packet Count

payload bit periods
0 = Continuous
32K, 128K, 5120K, or

1024K
Received Packet Count 0to>1e9
Receive Packet Filtering NONE
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Pairs

Link Partner Capabilities

& Linkup Timing

10/100/1000BaseT

Auto-Negotiation Capabilities
Auto-Negotiation Responses

Auto-Negotiation and Linkup
Timing Analysis

Advertisements, Acks

MDI/MDI-X,
MASTER/SLAVE, etc.

(see Section 5.2)

20msec timing resolution
from physical connection

2.7.5. Impairment Synthesis Specifications
Frequency Response Target -(2.1*F***+0.4/F) dB
(5MHz i 62.5 MHz) +0.5dB (Fin MHz)
IEEE 802.3 Frequency Response Target -(2.1*F***+0.4/F) dB
Line Loss TEST Port & THRU Port (62.5 MHz i 100 MHz) +15dB (Fin MHz)
Emulation Return Loss (11 100 MHz) 0-14 dB
Isolation (17 100 MHz) (not yet specified)
Phase Linearity (4 i 100 MHz) + 12° from Linear (typical)
) Fixed Return Loss -11.7dB £ 0.5dB
Passive TEST Port connected to (TEST Port, 11 100MHz)
Mismatch Test PHY or THRU Port

Alien Crosstalk

Transmit
Frequency
Offset

Transmit
Frequency Jitter

Transmit Power

Transmit Slew

TEST Port connected to
Test PHY or THRU Port

Test Port with
Test PHY Connected

Test Port with
Test PHY Connected

Test Port with
Test PHY Connected

Test Port with
Test PHY Connected

Impairment Application
Amplitude Range

relative to 40mVpp (= 0dB)
Amplitude Steps (Resolution)
Amplitude Accuracy
Frequency Shaping
Impairment Application
Nominal Transmit Frequency
Nominal Transmit Duty Cycle
Fixed Frequency Offsets

Jitter Magnitude Range

relative to 1.4 nsec pk-pk (=0dB)
Jitter Level Steps (Resolution)
Jitter (pk-pk) Accuracy

Jitter Power @ greater than

+ 5 KHz w.r.t. Total Jitter Power
Mid-Range Output Power
10/100/1000BaseT Peak Ampl.
Transmit Power Range
Mid-Range Slew Rate

Slew Rate Range

Pairs 1+3, 2+4, or 1+2+3+4
-6 dB to +20 dB

0.5dB

+ 0.9dB (typical)
100BaseTx Spectrum

Pairs 1+3, 2+4, or 1+2+3+4
125 MHz + 10 ppm

50% *12.5 %

-115, -100, -50, 0, +50, +100,
+115 ppm

-6 dB to +18 dB

0.5dB

+1dB (typical)

-13.5dB + 1 dB (sharp filter)
-8dB + 0.6 dB (1% order filter)
-2.7dB (IEEE Spec.)

at Tx Level =~6 out of 10

-4 dB to -1.9 dB (IEEE Spec)
~0.2V/nsec

at setting = 5 out of 8
~0.1V/nsec to ~0.27 V/nsec

2.7.6. LED Indicators
LED Label
Rate Link Indication ON: 1000BaseT, BLINKING: 100BaseT, OFF: 10BaseT
Link Link Status ON: Link Up, OFF: Link Down
impr Line Impairment ON: 100M Cat5e Line Impairment Connected
Connection 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

Interface
Host Requirements
Control Environment

Recommended Network / Run-

Time Latency:

Ethernet 10/100BaseT
PC running Microsoft Windows 2000, XP, Vista, Win7, or Linux PC (Fedora, SUSE)
Sifos PowerShell or PSA-Interactive

< 20 msec (See Section 2.5)

2.7.9. Physical and Environmental

Dimensions
Weight
Power

Test Port Configurations

Ambient Operating
Temperature

Storage Temperature
Operating Humidity

2.7.10. Certifications

PSA-3000,PSA-1200 Chassi s: 190W x 5.250H x
PVA-300 2: 40W x 1. 50H x 8.50D

20 Ibs. (Fully Populated with PVA-3102 Cards)

100VAC-240VAC, 50-60 Hz, 1350mA Max.

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

0°C to 40°C

-20°C to 85°C
5% to 95% RH, Non-Condensing.

Description North America Europe & International
Emissions FCC Part 15, Class A | Meets EN55011
VCCI, AS/NZS 3548, ICES-001
CSA Listed Meets EN61010-1
Safety

(CSA22.2 No. 61010)

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 I nteractive Software

PVA Interactive is the graphical user interface for the PhyView Analyzer. Itis a Tcl/Tk application that is built from
a number of Tcl/Tk scripts. It exclusively uses the PowerShell PSA API for all instrument interacticostaold
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 presen ("
The PVA InteractivéMain 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 o P h
tabbed submenus that allow arbitrary navigation through test y

port resource. These subsystems include: l

9 Port & Impairment Configurations

i Link Configuration

Link Monitor 5 Q Sifos

1 PVA Meters V Technologies
ﬂ PVA Packet FIOW Copyright 2005-2020 Sifos Technologies, Inc. Connecting....

9 PHY Performance Tests Figure 3.1 PVA Interactive 4.2 Startup

1

PVA Meter Calibrations

Generally, the Main Menu always operates on the currently selected test port vatbinrémtly connected PVA
instrument.

Separately, &lot-Port Selectmenu 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 thexiVatraMetime.

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 tmeost recentlgonnected PhyViewnalyzer. This
brief dialog assures that various users on a common network sharing
;3" PVA Interactive Connection ; 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 asgletedanalyzer to be utilized is powered up and

PVA Chassis Selection

Connect To:
connected to the local network.
182168121 Add Chassiz
A B ThePVA Chassis Selectiomlialog Figure 3.9 verifies the presence of
192168221108 any selected or entered PVA address, inventories the selected instrument

192168221109 for available PVA test portspd allows users to add any new

instruments that may have been recently connected to the network.

I™ Demo Mod
. C::;: . Notc_e: If the PV_A Chassis _Selgction dialdgjls to find a connec_ted _and
available PVAinstrument, it will ultimately open PVA Interactive in

Demo Mode When the application opens in Demo Mode, the
annotationrDEMO MODE* will appear in red on the Slitort
selection menu. Demo Mode is described in Se&i@dbelow.

Figure 3.2 PSA Connection Dialog

3.3. The PVA Main Menu

After selecting and connecting & PVA Chassis address, tain Menu (see Figure 3.Bwill appear along with the
Slot-Port Control helper menu. The Main Menu will open by default to the first taimsaio,Port Config. Each of
the tab submenus will be addressed in Secti@&throughO below.
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The Main Menu also includes several controls th
are always present regardless of tabsigmu
selected. Th&elect Chassidutton enables PVA
Interactive toconnect to another PVA Chassis
address. This topic will be addressed in Section
3.5below.

TheUpdate Statusbutton performs a link status
check and reports link state and link rate. It
should be noted thatis operation is done without
any reconfigurations of or impact to the Link
Monitor resource described in Secti®® below.

If the test port is not linked, all three link rate
ALEDG&sO will b eort e finked,( g
the LED corresponding to the current link rate wil
light §f€€h This status is not continuously
updated it is only updated when various menu
operations are completed (e.g. meter
measurements) and when thpdate Status

button is pressk

The Closebutton will terminate PVA Interactive
software.

3.4. Loading and Saving DUT Conf

37 PVA Interactive Slot Port Select
PVA-3000 Chassis Connection
Address|192.168.1.21
Port Selection
P16 ¢ € ¢ ¢ ¢ € € C ¢ ¢ C

Ptz ¢ € C ©C ¢ C C C C C €

St 1 2 3 4 5 6 7 & 93 10 11 12

File Help
PotConfig | LinkConfig | LinkMonitor | Meters Packets | PHYTests | Calibrations
Pait Connection

& Test PHY

Active Ingaiments
Random Hoise »
00 © Sippm € +50ppm & Mo lmpair IR ror

Transenit Timing Offset

© W0pem € +100ppm € Impaic 182
60 05 70 135 200 i = Lk

© Nsppm © «115ppm © impair 384
SwhalOFF  Bwidpe) ——
 NoOftset © mpaie A Actions

ApplyNoise | Remove
Loty Otet Apply Sebected
- 228 Mismatan Port Settings

Transmit Jites Tras

%0 & Mo Impair

I 2 € impair 162 G I
40 00 &0 20 180
£ Max & Min | || € impain 384
S OFF (1 dna pp] © mpaic &1  Port Connections
Apply Jitter | Remove Apphy Level ¥ Port Impairments
Transamit Slew  Active Impaiements
& Avtomatic € Fast
© Nomimal € Slow
Sl
_tenbsow | S

Select Chassis | Update Status -] Line lmp Link Status .I 0 .] 100 ! 1000 Close I

Figure 3.3 PVA Interactive Main Menu

igurations

Section2.3.4introduced the concept of DUT specific configuration files. These allow tieeetion of autorated

test reporting into subdirectories that are specific

s | ponsrms | [ oo v o e W o

to a particular dendbertest (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 th€&ile drop-down menusdee Figure 3.Yin the
Main Menu. To load a particul®UT configuration file, the
Load Config option is selected and a file selection dialog as
shown in Figure 3.5 appears. WHepenis pressed, the
selected file is loaded and any settings within that file become
active.

TheSave " A [}« SHos » PSAIRO » Config » )

. . . : ) —
Figure 3.4 [File] Drop Down Selections Config option . 1\. ]
opens a diag ‘ bt
(see Figure 3.6)vhere each DU®Bpecific configuration setting may | 4 v« -
be specified and a file name assigned where the settings will be | g stk
stored. Thesmostlyintuitive settings are explained in Section T Sondsz G
- 2 . 3 .4 - SIFOS {E‘. Adtran et
37 PVA Interactive Save Config File - :‘gffﬁ-;' P,
Max Speed : ::::i:;.[:u":.]
¥ 1000BaseT (¢ 100BaseTX ¢ Ll0BaseT = el
Polarity . <] [Text Files () ~
F Both C MDI only " MDI-X only Cancel
DUT T . . . . .
p omﬂe & Swiven Figure 3.5 Loading a DUT Configuration File
Resuls Path

C: /U sers/Public/Sifos/PS543000/R esults/myGigSwatch

Browse... |
Config File Mame

TheResults Path(subdirectory) for DUTspecific reporting
will by default appear under the standéResults/

et Cancel | o | subdirectory used for all PVA reporting. Users may elect
to route reporting to another subdirectory elsewhere using
Figure 3.6 Creating a DUT Configuration File theBrowse control.
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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. SlotPort Select menu
4, Chassis Select stibenu

37 PVA Interactive Slot Port Select

The SlotPort Select menwsée Figure 3.yYappears when PVA  [Fat1
Interactive opens initially analways remains present and Port 2

distinct from the Main Menu. This menu will convey the
currently connected PVA instrumefitldressand the inventory

Slat

PVA-

3000 Chassis Connection
Addiess 192.168.1.21

Port Selection

«~ ¢ Cc C C C C C C C
c c cc - Ccc c CcCC

1 2 3 4 5 6 7 8 9 10N

-

12

of available PhyView Analyzer test ports within that instrumer|§igure 3.7 Slot-Port Selection Menu

Within thePort Selectionframe, there are twrows of radio buttons, one fBort 1 in each test slot and one ort 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 @82 CompacPVA, only Slot 1 is populated meanifgpts2-12 are
disabled. Port 1 andPort 2 are as labeled on the PV3402 test blade and PV3002 front panels.

;}-‘; PVA Interactive Connection

Connect To:

192.168.1.21

132,168.221,105
132.168.221.108
132.168.221.109

Add Chassis I

™ Demo Mode 234 ) The I

_ Comeat | Interactive is opened.

Figure 3.8 Select Chassis Menu

the entered address is discovered on the network, it will be added to the list and become available for future selecti
If the

Selecting any enabled radio button will immediately update the
addressable test port for all operation the PVA Interactive Main
A BRI Menu. It will also cause configuration information displayed in the
current tab suimmenu to update to the newly selected test port.

Delete Chassis | To select a new or different PVA instrument to manage from PVA
Interactive, theSelect Chasisbutton in the Main Menu is pressed.
This opens a new windo(ee Figure 3.8)vith a scrolled list of all
Aknowno PVA instrument | P addresses
addresses initially comes from the local environment $iée (Section

ist of known or avai
It will also be updated if a selected address is
foundnotto exist on the network when a connection is attempted.

address in th€onnect To: entry field, then pressingdd Chassis If

It must then beelectedrom the listbeforepressingConnectto effect the PSA Interactive connection change.
entered address is not discovered, it will not be added to the address list and connection will be prohibited.

TheDelete Chassidbutton 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, préssingctwill complete the conection 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.
stage mclude 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 disaimgMode Demo Mode allows

connections to a virtual instment and is discussed later in SecBahv

3.6. Port Configuration Menu
Port ConfigurationRort Config) is the first tab menu within the PVA Interactive Main Meseg Figure 3.2 This

menu enables interactive dawl of port configuration and impairment resources discussed previously in Setfions

and2.2.7. It consists of four framed subenus:

E
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3.6.1. Port Config Menu-Wide Controls

TheRead Settingsutton is the only o e
menuwide operation in th@ort Config [ He
menu. Read Settings's Used to update PortConfig | LinkConfig | Link Moniter Meters Packets PHY Tests Calibeations
all Port Config menu configuration Aokve Iepemons S —— e ]
settings to match actual resourcdiags o C soppm ©<sappm | |G Nolmpit | | e Tan pon
in the current test port of the currently 40 03 70 ms 20 :":"" i “’;” Wi
. . “M5ppm <115 ppm € Impaic 384
connected instrument. Generally, this o) GEE | e 5 oo
operation is not frequently necessary _Sepiytiose | _ emore | Apply Offset Apply Selected |
because each time a new test port is o EEE—
- 00 & Automatic R
selected in the SldRort helper menu or L e P — Copy s I
each time th&ort Config tab menu is B Rl [V  Min | || mpic 384
. . . StusOFF B, 4ns pp)  Impair All  Pon Connections
selected, altlisplayed settings will
Apply ltter | Remove Apply Level F Port Impairments

update automatically to match actual

Transmit Slew ¥ Active Impaiements
resource settings in the test port. & utomatic € Fant

© Nominal  © Slow
TheRead Settingshutton will also clear tovysew | Read Setings

out any pending configuration changes
and assure synchronization of the Port
Config tab menu to associated test port| _=ch== L
resources.

.| Lrelnpss Lk Staus .] 10 .] 0 ‘!J 1000 Close |

Figure 3.9 Port Configurations Tab Menu

3.6.2. Port Config Actions Sub-Menu
TheActions submenu within thePort Config tab menu gee Figure 3.10is used to:

1. Apply Port Connection configuration changes
2. Apply Port Impairments configuration changes

3. Copy Port Connection, Port Impairmemgdéor Activelmpairmentconfiguration settings to other test ports from
the currenttest port

- Actions Whenever radio buttons are selected inRbe ConnectionandPort Impairments
frames of the Port Config menu, tAeply Selected Port Settingsutton will
Apply Selected amunciategl to indicate that a pending change should be appieel Figure 3.1)1L
Port Settings At this point, pressing thapply Selected Port Settingsutton will effect the

selected configuration setting in the current test port if the corresponding checkbox for
Port Connectionsand Port Impairments is also selected.

Copy Selected
Settings The three checkboxeBprt Connections Port Impairments, andActive
Impairments serve as filters for which settings can be applied or replicated to other
I | Port Cormactions test ports. For example,Fort Connectionsis deselected, then any settings selected
under the Port Connection frame will not be applied whe\tidy Selected Port
¥ Port Impairments Settingsbutton is pressed and will not be copied whenGbpy Selected Settings

button is pressed.

[~ Active Impairments
Replications of configurain settings will be

further discussed below Bection3.7. ; ;
Figure 3.10 Actions Sub-Menu Pfcj; :,_‘:‘::"E":ﬁ':‘ P°'('.C;’:S':‘;"Y°“
@ No Impait @ THRU Port
3.6.3. Port Connection Sub-Menu € Impair 182 Foce
ctions
ThePort Connectionsubmenu governs the switch position of the PVA Switc| | | € Impai 3t4
in Figure 2.1. Test PHY causes th@EST interfaceto connect to the TEST € Impair All -
PHY while THRU Port routes thelTEST interface via the $air coupler to the
THRU interface. When either of these radio buttons are selectefipfihe 1208 Mismatch Copy Selected
Selected Port Setting$utton in theActions frame will annunciat@8l (see % "N ook Setinos
Figure 3.11) meaning that the configuration change will only take effect when | | ~ Impai 182 e
that button is pressexhdif the Port Connectionscheckbox is selected. A
Impair 3t4 ¥ Port Impaiments
3.6.4.  Port Impairments Sub-Menu oL I Active Impaiiments

ThePort Impairments submenu also controls test port switching options. The - -
100 Meter Cat5esubmenu represents théne Lossimpairment discussed ~ Figure 3.11 Pending Port Config
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earlier in Sectior2.2.8and diagrammed in Figure 2.INo Impair fully removes this impairment from the test port.
Impair All applies it uniformlyto all 4 pairs. Impair 1&2 andimpair 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 isgmiBedt{ot.3.10for
discussion bpair numbering conventign The Line Loss impairment can be inserted in line withiB8T interface
regardless of thBort Connectionselection.

The12dB Mismatchimpairment was also described in Sect®?.8and offers the exact same options aslib@
Meter Cat5eimpairment whereby no pairs, two pairs, or all four pairs may be impaired BEBIE interface. The
12dB Mismatch connection to any pair can be used to inhibit the effects oRamglom Noiseimparment on that
pair.

Both thel00 Meter Cat5eand thel2dB Mismatchimpairment selections will cause tAgply Selected Port
Settings(see Figure 3.1jlbutton to annunciate the pending configuration change and are applied only when that button
is pressedndif the Port Impairments checkbox is selected with tietions 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.

TheRandom Noiseimpairment was discussed earlier in SecBdhQ Random Noise can be inserted on two or four
pairs at theTEST interface with an amplitude level that is in units of dB(40mVpp). This means that @rdBmonds
to 40mVpp, the 100BaseTx noise impairment allowance WHitH corresponds to

';cli;e ':Pa"mﬂls 25mVpp, the 1000BaseT noise impairment allowance.
| _slil The Random Noise slider contraleg Figure 3.1Pallows noise level to be specified
£0 05 70 135 200 from76 dB to +D dB in 0.5 dBincrements. This corresponds to a range from 20mVpp
SudoFF  sitonven to 400mVpp at theTEST interface. [ote: Noise mVpp = 40*16/°'se 48/20))
I - | | Moving the slider also causes tpply Noise button to annunciaflll (see Figure
Transmit Jiter 3.12, an indication that the newly seted noise level will be applied whépply
0o Noiseis pressed. Note: Active ImpairmentApply operations are not in any way
| =g —0'3' ORI governed by théctive Impairments checkbox in the Actions frame discussed earlier in
e Section3.6.2) TheRemovebutton in the Random Noise frame shuts off the noise
Staus{OFF (1.4 o) insertion at thaEST interface. As mentioned earlier, th2dB Mismatchsetting can
Apphyditer | Remove | be used to inhibit noise impairment on two pairs by substituting the Mismatch

impairment onwo pairs.

The actual status of the Random Noise impairment at the test port is showSiattise
display. This will update whenev@pply Noise, Remove or theRead Settings
buttons are pressed.

Figure 3.12 Pending Apply  The remainingActive Impairments in thePort Config tabmenu apply to all pairs and

are only meaningful when the TEST PHY is connected t@E®T interface. If
connected to th&€HRU interface, these controls are still fully available and will affect setup of the TEST PHY even
though that resource is not curtly in use.

TheTransmit Timing Offset impairment was described earlier in Sect®o?.10 Radio buttons allow selection of
transmit timing offset from nominal frequency, that is, 10MHz for a 10BaseT link, 281dHz for a 100/1000BaseT
link. Options for timing offset are50 ppm, +50 ppm, -100 ppm +100 ppm -115 ppm +115 ppm andNo Offset
Selecting any radio control will then causpply Offset to annunciat@@@l, again meaning that the actual impairment,
or impairment removal, is only effected whapply Offset is pressed.

Much like the Random Noise sutbenu, theTransmit Jitter submenu 6ee Figure 3.1Pprovides a slider control with
anApply Jitter button and &emovebutton. The Transmit Jitter impment was also described in Secti2.10

The slider allows selection of a jitter level betwé&éndB and £8dB where 0 dB corresponds to a pgegak jitter
level of 1.4nsec, the IEEE 802.3 allowance level. eWfitter level is adjusted, thpply Jitter button will annunciate
the pending change and must be pressed to actuate it. PRssingewill shut off any transmit jitter.

Transmit Level andTransmit Slew impairments were described earlier in Secfidh11 The effective
condition for these impairments is when each characteristic is controlled by the TEST PHY. This is achieved by
selectingAutomatic. Alternatively, selectinglominal will also mitigateany impairment effect of these transmit

signal characteristics by fixing them at a typical sradge value.
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The finominal 0 t r ans mpair Cougervie Higure 21 aa de$cebedt ireSectidn yhenh e 4
Transmit Level is set toMax, the output level is increased by about 1 dB from that nominal level and when set to
Min, it is reduced by about 1 dBde Sectio.2.11for further detai). Transmit Level cofiguration changes are only
applied when thépply Level button is pressed.

BesidesAutomatic andNominal, Transmit Slew may be configured tBastandSlow. Nominal would generally
represent an edge transition of 4 nsec per 0.8V transition, or asewfi0.2V/nsec. ThEastslew setting would
result in an edge transition of ~3 nsec per 0.8V, or 0.27V/nsec slew rate, wiSlewhglew setting will configure
edge transition to approximately 4.5 nsec per 0.8V, or a .18V/nsec slew rate. Transmibr8lguration changes are
only applied when th&pply 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 replicategsource configurations to other test ports. Those mentoar€onfig, Link

Config, Link Monitor , Meters, andPackets Each of these menus include€apy Settingsbutton that will open the
dialog shown in Figure 3.13. In ti®rt Config andLink Config tab menus, the settings to be copied will be the
selected subset of all configurations controlled by those
menus.

& PVA Interactive Replicate Ports

PVA Interactive Replicate Ports
PVA Slot

4 5 & 7 g 9 10 mn a2 ALL PORTS

This dialog indicates the curre@bpy from port, that is, the 1oz 3
port from which settings are to be copied. The menu also U I ) ) r
includes enabledheckboxes for every other available PVA
test port in the currently connected instrument. To copy
settings to particular PVA test ports, the glott check boxes
for those ports are selected andE@NE button in pressed.

P2 F C C C F C C CCrCr

DONE

Copyfrom  [T1

Configuration settings caretcopied from the current test port g re 3.13 Configuration Replication Menu

to all other PVA test ports simply by selecting fie

PORTS checkbox and pressimONE. If no destination ports are selected, then no configuration settings will be
copied when the menu is closed.

Finally, it shouldbe noted that i€opy Settingsis selected before a particular setting has been applied (Agpan
Settingsbutton is annunciating a pending setting change or a meter measurement is not yet initiated after selecting a
meter configuration), that gendsathe Copy Settingsbutton 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 inveveEB8T PHY. Therefore, they are
only relevant when the TEST
PHY is connected to thEEST

3" PVA Interactive

. A File Help
Interface Vla th@ort . Port Config Link Config Link Menitor Meters Packets PHY Tests Calibrations
Connectionin the Port Conflg Link Config Gigabit Config Test PHY Test Signal
menu. Link Speed Timing Mode Receiver Sensitivity & o
& Automatic * Automatic & Automatic Gigabit Signals
. . . . € 1000BaseT € Master € Nominal Fixed C Levels (1)
Link _Cor_1f|gurat|on Link € 100Base w5 100/1000 Links: C Jiter Master (2
Config) is the second tab menu € 108aseT ® (e € JiterStave )
within the PVA Interactive Main £ 10+ 108aseT (¥ O] € Random ()
Menu (see Figurd.14). This Link Duglex P
. @ Automatic =
menu provides control of . :Tm“l
N ull Duplex - Configure
Ethernet link modes, access to P . Aoy Receve T Sgnl
test signals, and control of the Link Polarty
TEST PHY receiver. It consists ¥ L P
+ . © MOl
of five submenus: . RELINK et e o | :f::::mg
- ™ Testsi |
ﬂ Link Config (m-‘\gf::‘ti“ I Re-fink All Ports Reset All Ports ccws‘f::‘ngs
9  Gigabit Config Read Setings |
i Test Signal
ﬂ TeSt PHY . Select Chassis Update Status | .l Line Impai Link Status . 10 ! 100 ’j 1000 Close |
I (SelectedActions
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3.8.1. Link Config Menu-Wide Controls

The Link Config menu can be used to force-tink at any time simply by pressing tRE-LINK button. This is the
logical equivalent of disconnecting, thera@nnecting a patch cable to the ponidertest. As described below, this
control will frequertly be used whenever+eonfiguring link parameters. By default, thelirk only occurs on the
current test port, however, wh&e-link All Ports is checked, th&E-LINK control will impose new linkups on all
PVA test ports in the currently connectedAinstrument.

TheRead Settingshutton 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 SlotPort helper menu or each time thak Config tab menu is selected, all displayed settings will update

automatically to match actual resource setting in the test portR@ae Settingsbutton will also clear out any

pending configuration changesdhassure synchronization of the Link Config tab menu to associated test port

resources.

The Link Config menu also offers tiireset Test PHYcontrol to reset the TEST PHY. When the TEST PHY is reset,
from PVA Interactive, many of the internal featureshef TEST PHY will be returned to the initial poweap state.

For exampleTransmit Level, Transmit Slew, andReceiver Sensitivityare returned to TEST PHXutomatic

control regardless of previous configuration. Any activated test signals are shut afhaw linkup is initialized.
Previously configured link configurations includibgnk Speed, Link Duplex, Link Polarity , andGigabit Config

will be retainechowever so that the linp that occurs following the reset will adhere to previous configurat
settings.

As with theRE-LINK control, theReset Test PHYoperation can be broadcast to all PhyView Analyzer test ports in
the currently connected instrument by selectingRaset All Portscheckbox prior to pressing tiieset 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
deviceundertest (DUT) into a desired operating mode so that particular physical layer assessmenisectmrbed.
Since 10/100/1000BaseT link configuration is determined during initiazldmkhe process of modifying a link
configuration always involves 2 steps:

1. Define the configuration
5. Relink to the DUT (i.e RE-LINK button)

The link configurationshat can be controlled from PVA Interactive are:

1 Link Speed (using Autdlegotiation) “[':kﬁc;"i'j'

9 Link Duplex (using AuteNegotiation) " Automatic
9 Link (connection) Polarity (MDI, MDIX, or Auto MDI/MDI-X) € 10008aseT
1 Gigabit Timing Mode (using Autdlegotiation) : EE:;TX

The Link Config submenu oférs five choices fotink Speed (or rate): LA S

Link Duplex
Automatic: Allow auto-negotiation to resolve link speed & Automatic
1000BaseT Force a 1000BaseT linkp " Full Duplex
100BaseTx Force a 100BaseTx linkp " Half Duplex
10BaseT Force a 10BaseT linkp Link Polarity
10+100BaseT Allow auto-negotiation to chooseetween 100BaseTx and 10BaseT Jink : Automatic

MDI

Whenever a particular Link Speed is selectedAtme Configuration button will & MDIX

annunciat indicating that the new configuration will not Hefineduntil that button is
presseddee Figure 3.16 Pressingirm Configuration will then define the new -

configuration that will take affect on the next linkp . Once defined do) ,
link configuration will take effect when tHRE-LINK button is pressed. It would also take Figure 3.15 Link Config
effect if the patch cable were-connected. Sub-Menu

Link Duplex can be configured fohutomatic, Full Duplex, andHalf Duplex following the same twtep process of
Arm Configuration andRE-LINK . Generally, the duplex configuration of a link is not significant in the outcome of
physical layemeasurements and receiver testing meaning thatuteamatic setting will normally work fine for most
operations.
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Link Polarity , or connection mode, can be used to forc&h or MDI -X connection locally at the TEST PHY
meaning that the DUT would be thae opposite connection polarity, M1 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 tdDI , then pair 3 has the incoming signahen configured t&DI -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.

SettingLink 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 Aid.

Like Link Speed and Link Duplex, configuring Link Polarity is a tatep process gfrm C onfiguration andRE-
LINK .

The Gigabit Config submenu allows users to specify whether the TEST PHY will operdiaster or Slavemode
following a 1000BaseT linkip. If the TEST PHY is iMaster, the portundertest will be forced t&laveand visa
versa. Certain physical layer measurememay be affected by whether the DUT is in Master or Slave mode while
receiver testing should generally be done with both modes. Alitoenatic configuration will allow autenegotiation
protocol to determine wheth@EST PHY and DUT end up as link Master or Slave.

Similar to the other link configurations described above, a char@m#abit Config involves a twestep process of
Arm Configuration followed byRE-LINK . In this particular case, them Configuration button is located in the
Gigabit Config frame.

3.8.3. Test Signal Sub-Menu Test Signal
Under theTest Signalsubmenu 6ee Figure 3.16 PhyView Analyzer test ports may be 0
configured to activate one of five test (transmitted) signals: e
Gigabit Signals
1 Gigabit Levels (1) (802.3 test signal for pulse mask, all four pairs) @ Levels(1)
1 Gigabit Jitter Master (2) (802.3 test signal #2 for jitter, all four pairs) " Jitter Master (2)
1 Gigabit Jitter Slave (3) (802.3 test signal #3 for jitter, all four pairs) T Jitter Slave (3)
9 Gigabit Random (4) 802.3 test signal #4 for distortion, all four pairs) " Random (4)
I 100BaseTx Idle (MLT3 signal, pair #2) 100BaseT Signals
C 1die

These signals can be useful for evaluating TEST PHY transmit characteristics at the TH
interface. For example, they will impacted Tignsmit Level and Transmit Slew -
configuration settings. Note that they atso impacted by the-dair RF Coupler loss

described earlier in Sectighl

Figure 3.16 Test Signals
When the Gigabit test signals are active, the TEST PHY will not be able to link. However,
the100BaseTx Idlesignal can cause a parhdertest 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
ALINKEDO whi l e test signals are active.

When a test signal is selectedremoved using th@ff setting, theConfigure Test Signalbutton will annunciat.
indicating the pending configuration change. PresSiogfigure Test Signalwill immediately cause the selected test
signal to activate (or dactivate given a®ff corfiguration.)

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
measuements are made. Since automated PHY tests use those meters, they too will override any settings applied in
this menu.

The Test PHY SuiMenu allows for control of TEST PHY receiver gain/AGC characteristics. By default, the normal
Receiver Sensitivitysedting is Automatic meaning the TEST PHY is in an automatic gain control state. \Rbset
Test PHY is pressed, it will return the TEST PHY to this mode asAylbly Rx Level given theAutomatic selection

in the submenu.

TheNominal Fixed setting forReceiver Sensitivity is the default setting used during calibrations and metering for

PSD, Bulk Return Loss (Echo), and Bulk Crosstalk. This setting is-¢olomd scale gain level that will work for

incoming signals that traverse anywhere from 1 torh@€ers of Cat5 cabling. It corresponds to the Rx Gain setting of

Af40 (on a 1 to 10 scale) that can be conf i-gutomaticdJ i n Power
setting available for 10BaseT links.
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The remaining two options can belected for any Link Speed but will only be in effect if the Link Speed is
100BaseTx or 1000BaseMaximum Fixeds ensi ti vity sets a fixed gain of @8 ou
when attempting to link to very weak, low amplitude signals at D0@BaseT. Minimum Fixed sensitivity sets a

fixed gain of A2 out of 100 and would be useful given ve

When any Receiver Sensitively setting is selectediiy Rx Level button will annunciate red and the newee
will be applied, following by an automatic-ek whenApply Rx Level is pressed.

3.8.5. Link Config Actions Sub-Menu

TheActions submenu allows link configuration settings to be replicated on one or MO~ Actions

other test ports in the currently connected PVArimeent. This menusge Figure 3.1)7 [ Link Config
provides check boxes for each link configuration-ménu specifying whether those ¥ Gigabit Config
settings should be copied (or replicated) to other test ports. For exanhhé, @Gonfig

andGigabit Config are checked while thelogrs are not, then only the Link Config (e.g. ™ TestPHY
Link Speed, Link Duplex, Link Polarity ) and theGigabit Config settings will be I™ TestSignal

duplicated on other test ports. Copy Settings I

Pressing th€opy Settingsbutton opens the port replication dialog explained earlier in
Section3.7. Figure 3.17 Link Config
Conpv Settinas

3.9. Link Monitor Menu
TheLink Monitor tab menugee Figure 3.1Bserves three purposes:
1. Configure Link Monitor

6. Perform Link Monitor Measurements
7. Perform Link Partner Assessments

The configurations performed the 3 PVR nterctive
Link Monitor menu only apply to the Fie Help
Link Monitor metering_ As with PortConfig | LinkConfig  LinkMonitor | Meters Packets PHY Tests Calibrations
previously described menus, there is a Link Partner Assessment Monitor Reuks icknlsotoes
Read Settingsand aCopy Settings = e - @tk
button. Read Settingswill update the  Gg.Remote
displayed configuration of the Link e
Monitor to match the actual c 061w
configuration. As noted before, this is : H‘m
not routinely necessary since changing —
test ports and tab menus will ¢ 10meec
automatically upload the most current Apply Setings
configuration settings from the test port.

Monitor Status
Copy Settingswill open the port PY—— . = B
replication dialog explained earliar € Link Partner » Gig Extras g Copy Settings |
Section3.7. This enables replicating € Auto-Heg/Link Uy Tring s ot
Link Monitor configurations from the Analze ey ety |
current port to other available PhyView
Analyzer test ports. Copy Settings will Select Chassis Update Status Livelmpsir Lk Status 10 100 1000 Cloze
also cause any pending configuration | = ! ! ! U 4
setting changes toe applied. Figure 3.18 Link Monitor Tab Menu

3.9.1. Link Monitor Measurements

TheLink Monitor was introduced earlier in Sectioh88.12and2.2.2 This resource is used for assessimi Status
andLink 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_SWRPED)

=2 =8 -4 -4-9--
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TheLink Monitor always presents a current view of Link Status parameters. These parameters are applicable to the
test port meaning that any pamdertest will have the opposite setup fank Polarity

Monitor Settings andGigabit Mode assuming there is a link.
Sample
& Link Status The Link Monitor also presentsMeasured_Countof a userdefined statistic. If a user
e is only interested ihink Status, a snapshot of the current link state, then a count of one
Gig. Remote is appropriate. On the other hahthk Stability can be discerned by sating a link
Link Count indication statistic over a period of time and producimdemsure_Countof the number
C1 C 50 of samples that indicate positive link performance.
€10 # 100 The Link Monitor is configured using the Monitor Settings frasee(Figure 3.19
Count Interval The Sampleselecton offers two choices for link indication statistic:
" 20 msec
" S50 msec 1. Link Status: This is link state and would produ
& 100 msec This indicator is valid for any link rate. As discussed earlier in Sett®A?2 this
indicator may or may not be a reliable assessment of packet loss performance-in a port
_ undertest.
8. Gig. Remote This is the gigabit Ethernet Remote Rx OK indication and will
produce a count of Remote_ Rnyawilalfleakd sampl es
Figure 3.19 Link Monitor valid for 1000BaseT links. As discussed earlier in Sedti8riL2 this indicator will
Configuration typically be a reliable assessment of packet loss performance in@npertest.

ThelLink Count settingspecifies whethet, 10, 50, or100samples 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.

TheCount Interval specifies the sample timing of the Link Monitor. Sampl{ - Monitor Results

are collected with eithé20 mse¢50 msec¢or 100 mseceparation. A Link SlotPart 11 ]
Stability measurement consisting of 100 samples collected with 50 msec Status: READY
interval would total 100 samples over (100 * 50nsEbB seconds. E"Eif:%ﬁé,“xm
Prlariy: MDIX
When any Link Monitor setting is selected, #yeply Settings button will Duplex: FULL

annunciat§8l (see Figure 3.1pindicating that the new configuration will be | || SS-52SSUVE o o 0k

applied when thépply Settings button is pressed. It should be noted that if | | Measured_Count: 100
Link Monitor measurement is initiated using #easure button while a D N
. . . . - INK_HRecora: _

configuration change is pending, that Measure process wilffirst apply that RemoteF ault: NO

new settingthencomplete the measurement.

Two other configuration options are controlled by checkboxése@ptions
frame. Include Latched Statuswill append two values to the end of the
normal Link Monitor resultgee Figure 3.20 The first valuelink_Record,

is the TEST PHYO6s record of 1ink =l l ast ex
Monitor measurementlf there is one or more link drops between Link

Monitor measurements, Link_Record Measure | | NK_DROP
wi || report ALINK_UPO indicating since p

The other parameter appended is a latched recdrembteFault indicator. Figure 3.20 Link Monitor Result

This parameter may be useful in certain situations, though Remote Fault

indications as defined in 802.3 are very much |l eft to th
definitive meaning.

Clear History (pre-meas)is a second option that changes the time scope dfitkeRecord andRemoteFault
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 measargm

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 samplg 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
AREADYO or AMEASURI NGo.
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3.9.2. Link Partner Assessment

The Link Partner Assessment meter barconfigured to repottink Partner Capability , Link Partner Capability
with Extra Gigabit Parameters, or Auto-Neg and Link-Up Timing metrics.

The default Link Partner Capability modeports a number of [ Link Partner Assessment Link Partner Assessment
characteristics of the currently connected portertest Eee SRpR Ll D =l SelParll o =]
Figure 3.2). These characteristics are recovered from seve| | 7oyes Eeo AUTONEG: BASE
lglagl:;r?e(t)érlg-]kup attempts and include the following i§§§fr‘% :TL‘J?ELEGEELL 1%9:%}\ %&;& w
' PAUSE: RESPOND PAUSE: RESPOND
AUTO-NEG: Supp(_)rts EXTENDED, BASE, oy TR ROk
or NO autenegotiation Egé—%‘ﬁ;&%%m M EMDL LY
I ACKS: Recognizes EXTENDED, BASE, or NO s HLE_LINK: LINKED
autonegdiation
il (1800:3a)seTS'l\Jl%port: FULL, HALF, FULL+HALF gl <
uplex), or :
f 100BaseTxSupport: FULL, HALF, FULL+HALF ﬂl 7o |
(Duplex), or NO - -
{  10BaseTSupport: FULL, HALF, FULL+HALF Figure 3.21 Link Partner Assessment
(Duplex), or NO
I 100BaseT4Support: NO or YES
1 PAUSE Support: NO, RESPOND, XMIT, or RESPOND+XMI
9 LINK_OK Indication: YES, FAULT, GIG_ERR, or N/Anpt availablg
T Rx_OK Indication: NO, YES, or N/Ar{ot availablg
1 MDI_MDI -X Support: AUTO, MDI_ONLY, or MD{X_ONLY

MASTER_SLAVE Support: AUTO, MASTER_ONLYSLAVE_ONLY, or N/A (not applicabl@
NLP_LINK Suppot: LINKED, UNLINKED (link to nonauto- negotiating partnex

Figure 3.21 depicts the outcome of Link Partner Assessmeps————— P s—
with a full featured 10/100/1000Badeportand separately an || oo et
ACKS: EXTENDED 4] Tx_Poit: 1.1 LINK_TIME |
older 100Basdx, MDI-only Ethernet port. 1000BseT: HALFFULL 1aseT. 20 mec
100BaseTX: HALF+FULL ‘\Oﬂﬂszia‘T e mz:z
, , o ) o0t N AUTORATE: 1020 mees
In Figure 3.22, the Link Parer Assessment is first run with PAUSE:ND
the Gig Extras option selected. This option produces e AUTO
additional information specific to 1000Ba%e E?g:ﬁg'fﬁi%ﬁi:
Al
f STATUS: Indicates 1000Bas& Auto-Neg is :EV?F“:U‘LUT”L’:GSEE
COMPLETE or NOT_COMPLETE AUTOMS_FAULT: NONE
1 DET_FAULT: Indicates if link rate is properly SLAVE TIME LS Ll
detemined (RATE_RESOLVED) or not (DET_FAULT) ||/ T 09 = El
. ) € Link Paitner Capability " Link Partner Capability
MASTER_FAULT : Indicate problem (FAULT) with # Link Parts + Gig Exias S
gigabit auteneg given local port configured as MASTER | ¢ auoNeginkup Tiving & AutoNeg/Link Up Timing

SLAVE_FAULT: Indicate problem (FAULT) with Figure 3.22 Gig Extras Capability & Link-Up Timing
gigabit auteneg given local port configured as SLAVE

f

f

 AUTO_MS_FAULT: Indicate problem (FAULT) with gigabit autoeg given lochport configured to auto
negotiation MASTER/SLAVE

1

f

MASTER_TIME : Time, in seconds, for PVA port to autegotiate as MASTER in a gigabit lilp
SLAVE_TIME : Time, in seconds, for PVA port to autegotiaé as SLAVE in a gigabit linkip
TRAIN_TIME : Time, in seconds, for the MASTER/SLAVE timing resolution to complete

In Figure 3.22, the Link Partner Assessment is also runAwitb-Neg/Link-Up Timing option selected. This meter
analyzes the time from a psical (wire) connection until physical layer lidp is completed. The metering offers
approximately 20msec of resolution and assesses a XdBedeup, a 100Basd link-up, an 1000Base link-up, and
a fully autenegotiated (rate) linkip.

Link-Upt i mi ng measurements can be a val ua bnegetiatiomplocessat or o f
Auto-Negotiation is a complex sequence of processing by both link partners and historically has been subject to
interoperability problems. Genelsala reliable 10/100 link should occoonsistentlyin well less than one second and

a reliable 1000Bas€ link should occuconsistentf in less than 2 secondd-or further information regarding

assessment of 10/100/1000 AdNegotiation, see Sifos alipation noteAuto-Neg Analysis with the PhyView

Analyzer.
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3.10. Meters Menu

PhyView Analyzer transmitter and interface measurements and metering were introduced in $&ait®.2.2
TheMetersmenu provides interactive access to these

There are two framed suhenus in the Meters tab merseé Figure 3.28 Meter Type and MeterConfiguration.
From theMeter Type submenu, users can select from one of the following 6 meters:

1. SNR(Signatto-Noise, see Sectioris3.4and2.2.2

9. PSD(Power Spectral Distortion, see SectibB.3and2.2.2

10. Echo (Bulk Return Loss, see Sectidr8.8and2.2.2

11. Xtalk (Bulk Crosstalk, see Sectidn3.9and2.2.2

12. Power(Tx Level, see Sectioh.3.5and2.2.2

13. Skew (Pair Timing Skew, see
Section 1.3.6and2.2.2

¥ PVA Interactive

File Help

Meters

resour ces

Port Config

Three of these meterScho, Xtalk, and

Results

Link Config

Link Menitor

Packets

PHY Tests

Calibrations

Configuration

Meter Type

Skeware only available for 1000BaseT 2| | unkspeea & s

. cmad: snr 1,1 link 1000 avg 32 C 10 & 1000

links and therefore are only selectable sier, e 0

when theLink Speedunder the stacas: meaoe Lo - o

Configuration submenu is set t400Q R Cookez Cpart ||y
SNR: 36.0 4B € Pair3 € Paird

The Configuration submenu includes Fe S e maov B ® " Pover

various settings that can be dependent Aversges Cistes

cs3 « 32

upon the s.electem.eter.Type. .The R

configuration settings includenk S | e

Speed measuredPair(s), Averages and W ]

Frequency Range 5

3.10.1.

In order to select th&icho, Xtalk, or
SkewmetersLink Speed must be set to
1000and when one of these meters is

Link Speed Configuration

Statuz:

Select Chassis

READY

Update Status

Measure

.

Read Settings

Sel Meter: SNR

| copysettings

H-N -

e~ o

selected, th&00setting forLink Speed
will be disabled.

Figure 3.23 Meters Tab Menu

Link Speed is an independent configuration setting t&thR andPSD metes 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 100Baselhtdea port
test and &SDmeasurement is configured fd@0Q then the test port will force a new 10G38T link before
performing thePSD measurement(s).

Unlike SNR andPSD, thePower meter adapts to the present link configuration, either 100BaseTx or 1000BaseT and

reports power per transmitting pair accordingly. So wPeweris selectedl.ink Speedis not selectable and the

measurement will be performed on the present link rate.
3 if MDI or pair 2 if MDI-X will be reported.

3.10.2.

If the current rate is 1000BaseT, all four pairs will bertegh

Pair(s) & Averages Configuration

If the current rate is 100BaseTX, just a single pair, either pair

ThePairs(s)configuration setting defines which pair or pgioup will be reported in any given measurement. The
options here are very mudheter Type andLink Rate dependent.
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 i reports present incoming pair)
1000 (None i reports all 4 pairs)
Skew 1000 (None i reports all 4 pairs)
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Averagesis a configuration option to tHeNR, PSD, Echo, andXtalk meters. Each of the underlying metrologies for
these meters involves a combination of sample acquisition and analysis that carateel repe 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 (lowand) PSD with start fregmcy 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 WR8D s selected in the
Meter Type menu. Frequency Range (MHz)speifies the
start and stop frequencies for a Power Spectral Distortion
measurement. The options‘are |7

1.00-100.00(1 MHz to 100 MHz) o R pu———
0.020.20(20 KHz to 200 KHz)

0.024.00(20 KHz to 4 MHz) | | [l == o~ -0~ B~ =
1.0050.00(1 MHz to 50 MHz)
4.00-100.00(4 MHz to 100 MHz)
30.00-65.00(30 MHz to 65 MHz)
50.06100.00(50 MHz to 100 MHz)

Figure 3.24 PSD Measurement

=2 =8 =8-854

e —— @ Regardless of therequency Rangeselected, the PSD
measurement will always return 33 evenly spaced
frequencypower pointsgee Figure 3.24 As was
discussed earlier in Sectidri3.3 low frequencies are useful
for analyzing droop and susceptibility to baseline wander,
ST~ L high frequencies are useful for assessing slew rate, lower
~\ > mid-band frequencies help with pepkak level, and mid

' band frequencies aredicative of filtering issues.

P50 (dB) 10008aseT Spectial Distortion Port 1,1 Pair |

The most natural way to view a PSD measurement is
g © 2 ® @ graphically. By default, the PSD meter will automatically
- . pop open windows with PSD traces of power versus
Figure 3.25 PSD Trace on Pair 1 frequency for each pair included in the measurement. These
tracesare color coded by TIA wire color conventigeé Sectioi.3.10

Figure 3.25 shows a PSD trace window for H0D MHz PSD measurement on Pair 1. PSD trace windows can be
T inhibited by selecting thimhibit PSD Tracescheckbox.

s - Each PSD trace window includes Ercel pushbutton control that
- will automatically pop open a Microsoft Excel spreadsheet
report* with that PSD trace including all frequenpgwer data

. points &ee Figure 3.26

PhyViewAnalyzer Trace
pso s

02 * |t should be noted #t much greater flexibility in the
-04 specification of frequency ranges is available from PowerShell
o PSA

A 2 P o 81 101 121 ** The Microsoft Excel spreadsheet report requires that the host
ateneY M=) computer have Microsoft Exc2007 or newemnstalled. This
capability is not availlle on Linux platforms.

Report Version: 5,200

Figure 3.26 PSD Trace in Excel

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 th¥EASURE button. While a measurement is running, the Statysagisvill showMEASURIN G. When
the measurement is completed, it will dispREADY . If there is a problem linking to (or maintaining link with) the
port-undertest, the measurement will terminate with a statusNfINKED or in some caseERROR.

The masurement result will appear in tResultsdisplay area. For users who plan to work with PowerShell PSA

scripting, it may be useful to observe the meter command in the displaythisavill always precede the
measurement result. Sectidmill cover the topic of PowerShell PSA for the PhyView Analyzer.
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TheRead Settingshutton updates configuration settings in the menu. This operation is more significant within the
Meters menu because eddeter Type maintains separatonfiguration settings meaning that the displayed
configuration settings may not reflect actual meter configuration aftkrter Type is changed. For example, if a
PSDmeasurement is configured and completedL@BaseT Pair 2, 8 averages, then an \measurement is
configured and completed wit00BaseT Pair 1, 32 averages, when tHeSD Meter Type is next selected, the prior
configuration ofPair 2 and8 averages will only appear after presskepd Settings

The Copy Settingsbutton, like theMEA SURE button, will apply current configuration settings to the selected Meter
Type as displayed by tigel. Meterlabel. It will then open the Port Replication menu described earlier in S&cfion
The only settigs 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 Sectiohs3.12and2.2.1, each PVA test port can synthesize, transmit, receive, and count
layer 2 (MAC) packets. PVA Interactive provides access to these capabilitiePadketstab menu gee Figure
3.27). Packet transmission can be combined with any of the impaisrdescribed 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, theSource Addressmay be configured whereupon thestination Addresswill automatically become the

binary inverse of that address. This o TR
means that unicast source address (e.— Fie Hep

00: é ) wi || be pa i | Potcontg | tinkconfig | LinkMonitor | Meter Packets PHY Tests Calibrations
destinati on addr es Packet Transmission Received Packets
Frame Size o TDQ(LENQSIBIIA
Generally, the best option for | TS by Sl
configuring MAC addresses togport i ST R
packet flow testing is to allow PSA Gl e 06 4 o) @ OuSSBEAGCO
software to automatically assign i Sl el 2o s | i
addresses such that each test port has € 500208 Frames ST ——
unique and valid unicast source addres| | ¢ wsessreme &Count
This is accomplished by selecting the StatPackets | - Woitfor wmm[ Stop Packets | o
Auto-Address All Ports checkbox, — ——
then pressing thAUTO Addr ess BOHAIIE 0TI A.,,‘,pmdd..s,| AUTO Address ] oL Copy Settings
button. Furthermore, the addresses Desinaion Addess
scheme created can be stored in-non FRFSSCENRES - Retwnddrest®) [~ puno-pcess Al Pots Read Setings

volatile memory in each test port by
selecting thdRetain Address(es) Non
Volatile checkbox prior to pressing the

AUTO Address button. This sequence H—--H-H-0- N
provides thed wlo”'grpﬁtfr%%.ﬂrbgcl?etg TatfMenu

approach to packet flow addressing.

Select Chassis I Update Status

WhenAUTO Addressi s used, each port wildl have have a unicast

carry a |l ayer 2 multicast destinati on iagpdcketfowtessingar ti ng

concurrently between more than one port pair in a dawickertest 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 pressig theApply Port Address button. This will then update both t&@urce Addressand the

Destination Addressaccording to the difference rule explained above. This address may be retainedatatiEn

memory if theRetain Address(es) NorVolatile chedbox is selected prior to pressing #heply 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 sizdyurst size, packet gap (or rate) , and payload pattern.

Frame Size(or packet size) is selected using a slider control that ranges from a minimum packe68izgtes to a
maximum size ofl512bytes with size granularity of 4 bytes. The actual trattachpackets will then add 4 bytes for
CRC meaning the packet on the line f@Qbyte selection is 64 bytes total and fat5l 2byte selection is 1516 bytes.

There are five choices féirame Count as follows:
9 Continuous: Transmit frames indefinitelyntil Stop Packets is pressed
I 32768 Transmit 32768 (~32K) packets in a burst
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131072 Transmit 131072 (~128K) packets in a burst
1 524288 Transmit 524288 (~512K) packets in a burst

I 10485768 Transmit 1048576 (~1024K) packets in a burst
Frame Rate can kspecified as any of the following:

9 Line: (96 payload bit packet gap line rate traffic, e.g. 96 nsec for 1000BaseT, 960 nsec for 100BaseTx)
I Medium: (576 payload bit packet gap, e.g. 576 nsec for 1000BaseT nge¢dor 100BaseTx)
9 Slow: (1136 payload bipacket gap, e.g. 1.136e for 1000BaseT, 11.3@&ec for 100BaseTx)

Packet payload can be specified to one of four values of repealiyig patterns 0OxX55BEA6CO(minimal pattern),
0xA5A5A5A5 (more patternedxFOFOFOFO(highly patterned), an@x00000000(all zeros). There will be a
minimum of 16 payload bytes in tl&® byte frame to a maximum of 1468 payload bytes inl#iE2byte frame.

Burst orContinuous packet transmission is initiated with tBéart Packetsbutton. This control also updatel
packet configuration information to the test port. Btart Packetsbutton 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 checklx was selected and the burst completes

Actual packet transmission will always terminate upon completion of a burst orSttyePacketdss pressed. At any
time, packet transmission status can be queried and displayedTirattgmit Status box by pressig Check Tx
Status.  Transmit Status can have the values of:

 IDLE: Packet transmission halted

i ACTIVE_CONT : Transmitting packets continuously

1 ACTIVE_BURST: Transmitting packet burst

T 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 usiRgpteéved Packetsubbmenu. Within this
menu, there are three pushbutton controls and three displays.

TheReceive Statuglisplay indicates the state of a packet coubLE means that counting has halted while
MEASURING means that incoming packets are being coursed Figure 3.28 UNLINKED occurs if there is a
link failure before or during the packet count.

Receive Countdisplays the total packets counted. Tdusld 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 forrraffit 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 iSFie s

valuable check in normal packet flow testing thaj etces | tnkconfy | tnkbonior | Metes - Peckts | prrTests | Caatons

packet loss is occurring entirely at a DUT (port Crip

undertest) site rather than in the PVA test port. | %, - S

Normally in any packet flow measurement, Rx S e e e T

Error Count should ideally be zero. neoesign | © o :
C 32 € Medium (576 bit gap) € OxASASASAS Clear & Start
€ 131072 Frames € Slow (1136 bit gap) € OxFOFOFOFO

TheClear & Start Count button clears out any ol C lieooo u,d&"c.m‘

previous packet counts and initiates a new coun

of packets. Packet counting will run indefinitely | < | m&, o] snie | s

until theStop Countbutton is pressed. During B, S| [ resnd e —

this period, regardless of tiReceive Statusthe Desitimddes

Clear & Start Count button will bedisabled. D I M) I o hdars At ors Resdseings

TheUpdate Status & Countbutton will show

currentReceive Statusand will updated both the | swchs vosssutss | [ oeos s [ o [ o ] e

Receive Countand theRx Error Count to
current values from the test port. This button caRigure 3.28 Packet Counting in Packets Menu
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be pressed at any time regardless oRbeeive 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 tasemore-port device with bridging capability between ports.

This could be an E#rnet switch, hub, or repeater. Typically, one PVA test port would be used to transmit packets
while applying impairments and a secorddest port would then receiygackets forwardebly the device under test.

In Figure 3.29, packets transmitted byA¥ést port #1 and dropped by the receiver at DRdft x would fail to be
forwarded and would not show up in the packet count on PVA test port #2.

Packet Flow Setup

The standard sequence of operations to perform this packet flow test al
diagrammed in Figure 3.29 would be:

Configure AUTO Addressing on all PVA test ports
Configure impairments on PVA test port #1

Start packet count on PVA test port #2

Transmit fixed burst of packets from PVA test port #1
Wait for burst completion on PVA test port #1
Complete packet count orVR test port #2 Forwarded

ogakrwnE

A successful result would then be a match of packets counted to the PRGKEFe 329 Packet Flow Testing
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 fo LAN support and/or wuntil bridging has been Apri me
learned by the devieendertest. Typically, that problem is addressed by flowing continuous packets from both PVA

test port #1 and test port #2 foraiperd of ti me unt i | packets show up on each
this fAprimingd process is necessary every time a new | in

The process described in this section could be effected simultaneously in both directiortsotthBiéA 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 tr&ffim 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 measisraneeprovided in each of the

PhyView Receiver Performance Tests.
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3.12. PHY Tests Menu

ThePHY Performance Test SuitgPTS) is an optional feature of the PhyView Analyzer that offers a group of fully
automated 10/100/1000BaseT transmitter, interfacereusiver tests and associated reporting and analysis. In PVA
Interactive, the PTS is accessed viaRheY Teststab menu. This menu will be deactivated when connected to PVA
instruments that have not bel@ensel for PTS.

The PHY Tests menws¢e Fiure 3.30 S
consists of three fundamental component] rercos | vnkconis | vkmonitor | tetes | pakes B Ters | comvations
PHY Tests Sequence & Repart 1 i =
1. PHY Testssubmenu for running Lo s 5
individual PHY tests on individual s € Selected Pt
test ports and selecting tests to T panio © port
include in automated teand e (|~
reportingsequences.  AnTess € Tatfie
2. Sequencing & Reportsubmenu for o anronnee | || I
sequencing one anore PHY tests on Ij packes —
one or more test ports and delivering —— - ub14c/Ste03/PSA3000/Resulta/PlanecE30
all test results to standardized reports  * e ) il
3. PSE DC Unbalance Tessubmenu S
for running a specialized DC —
unbalance analysis on Power e —
Sourcing Equipment (PSE) in PEAPoElAdbess  PSASIAPut PROUBMS  (pSE Paiset Powe OORE
conjunction with a PS/8000 r S s
PowerSync Analzer. MaxUrpireana) 3 | et | e s pp T
The PHY Performance Test Suite include] _ssecchs | UpdetaSuts [ l Lire gLk e .] i I!J 2 .J e B

Six tests:

Figure 3.30 PHY Performance Tests Menu
1. pva_caps Analyzes porundertest

autonegotiation and lirlup capabilities

2. pva_tx_100 Comprehensive analysis of pamdertest 100BaseTx transmitter performance

3. pva_tx_1000 Comprehensive afysis of portundertest 1000BaseT transmitter performance and interface
characteristics

4. pva_rx_10 Automated 10BaseT receiver stress testing

5. pva_rx_10Q Automated 100BaseTx receiver stress testing and analysis

6. pva_rx_1000 Automated 1000BaseT receistress testing and analysis

These tests are described in greater detail in Se&tion

3.12.1. Selecting and Executing Individual Tests

ThePHY Testssubmenu is utilized for two purposes: Selecting individual tests to execute andingp@®Results

display &ee Figure 3.30and for selecting groups t#sts to sequence automaticalsing theSequence & Reporting
sub-menu.

To executean individual test, the checkbox for that specific test
is selected and theun Testbutton is presed. The test will

then run on the current selected test port as defindeée Slot

Port helper menu and the result of the test will appear in the
Resultsarea. As the test executes, the menu controls will
disable as shown in Figure 3.31. This ieesal since the test

- Gl B B e
Sasganapl 3

- I ! [

Toot S Ve 5.0

- |

Figure 3.31 Running pva_tx_100 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
™ A C— complete
[T L - ; Stop Sequence

TheRun Testbutton will disable if more thmone PHY test is
selected or iAll Testsis selected. This is because the PHY
Performance Test Suite sequencer must be run in order to run
more than a single test.

TheRx Method selection decides whether the receiver tgsts, rx_10 pva_rx_10Q andpva_rx_100Q will utilize
Link Monitor measurements ¢tacket Flowmeasurements. As discussed earlier in Secfidh42and3.11.4
Packet Flowmeasurements will provideegimost reliable form of receiver performance measurement across all link

September 15, 2026

Sifos Technologies

Page
57



PVA-3000 Reference Manual

rates but generally requires that the deviodertest be a switch, hub, or rounnected to both portsf a PVA
3000 test blade or P\A8002 instrumentLoopback packet flow maylso be utilized with stardlone ports that are
able to loop back incoming packet traffic on the copper interfaok.Monitor measurements will function in any
application but may lack resolution with 10BaseT and 100BaseTx testingRxXTethod settirg will apply
regardless of whether receiver tests are run satontk or sequenced under equence & Reportingsubmenu.

Receiver testgva_rx_10, pva_rx_10Q andpva_rx_100Q involve combinations of passive and active impairments
applied while receier performance is analyzed. These are discussed in dedaidtions5.4.1, 5.4.2 and5.4.3 The
Rx Impair submenu supports configuration of two active impairments: Noisen(arosstalk) and Jitter. The default
setting isMax i this applies levels that current generation, stétéhe-art receivers will tolerate. Users may
alternatively reduce those levels to one of two optional settings:

Min 802.3: This is the bare mimum requirement originally included in the 802.3 specifications for 16Base
(clause 14), 100BasEx (clause 25) and 1000Ba3e(clause 40). Maximum levels of noise and jitter
impairments will be OdB. This corresponds to 40mVpp noise and 1.4nsec-peak jitter for 100Basé&x and
1000BaseT. Presengeneration digital receivers should tolerate well above these levels.

1 Max i 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 clé8dBy(iRddoatdo)fsehe
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 ongigrort basis. The location of the report file will by

default be a functio of the currently connected IP 7
address, however, users can override that using DUT
Configuration Files as explained earlier in Secti2rgs4
and3.4. When a sequence coraf#s, the location and
name of the test report file will appear in fResults
display area.

z 4

HY Tests Sequence & Repest Fesults

=

% 1S ST

The tests that will be sequenced are defined under the
PHY Testssubmenu as explained above. The test por

Bl

i

to be sequenced can be specified with one of three L
options: e
i =l
All Ports: This radio button selection will cause the
sequence to run across every PhyView Analyzertestp ———
in the currently connected instrument. (R T T —
Selected Port This radio button will sequence the =g —) == - oS i ==
selected tests on the currently selectetides in the _ = _
Slot-Port helper menu. ome | e | - NN o |

Figure 3.32 Sequencing PHY Performance Tests

Port List: This radio button will open Bort Selection
dialog after theSequence Testbutton is pressed offering users the opportunity to specify which test ports to include in
a sequencesée Figure 3.383 After ®lected ports are entered into #ert Selectiondialog, the test sequence will

initiate whenContinue is pressed.

There are two reporting alternatives for sequence PHY Performance

£ PUA tsactve Port slection < Tests. The default option is the PHY Performance Test Suite
A e Pt sl Spreadsheeteport. This prdormatted report template will
Pt 2 03 4 s 6 7 8 3 won o2 aLRAs automatically pop open at the end of a sequence and will
I e e ol ol ol ol r automatically analyze all test data on af@stport basis relative to
P2F T F FCFCFCCFCFCrCrC t est | ‘,Margimal(\)ﬁ performanCE.

Resultsare generally colecoded accordingly. Th8preadsheet

report also synthesizes colooded graphs for many parameters and is

an extremely productive tool for rapidly assessing any performance
problems. Each teport is reported on a separate tab o tieport.

The standard PHY Performance Test Suite spreadsheet report template
is explained with greater detail in Sectibrb.

CONTINUE

Figure 3.33 Selecting a Port List for Tests
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The other reporting option isText File that captures the same text that would appear iR#sealtsdisplay area if the
tests were run staralone from PVA Interactive or PowerShell PSA. Sequencing would be by test, then by test port.
The report will be saved but, unlike tBpreadsheetreport, will not be automatically opened.

Two optionalsequenceonfigurations ar¢he DUT Type and1™ Port. The DUT Type is simply an arbitrary text entry

that will appear in the headers of each test replirts culd be a name or model number of a devindertest. The

1% Port entry is useful when testirmrtiguously numberegorts and will cause each page header to include a
corresponding DUT port number starting with the value en

Once the tests, the test ports, and the reporting option is selecieeh@ag is initiated by pressing tBequence

Testsbutton. As with th&Run Testbutton, this will disable all other controls in tRélY Testsmenu with one

exception, thé&top Sequencdutton Eee Figure 3.32 As mentioned earlier, PHY Tests can tagasiderable time

to execute and a sequence of many tests across many test ports can take hours to com@éve. S@tpeencéutton

will terminate a sequence upon the completion of the currently running test and will not open any reports, though the

rav report data for testing completed wildl be present in

Test and sequence status is displayed irsthusdisplay box. When the sequencer is runningRbsultsdisplay
box will indicate current test and test port. Top of the display will present tHgowerShell PSAcommand used for
the configured sequence of tests and test ports.

Finally, 1t should be noted that Power Shell PSA is a mor
for example,cueingp t hree PHY Performance Test Suite sequences to
PVA instruments to produce three sepa&pecadsheeteports.

3123. The DC Unbalance Analysis Application for PSEOGs
A separate and distinct application within the PPiatformance Test Suite is tb& Unbalance Analyzerfor Power

Sourcing Equipment (PSEO6s) . This test is specially form
Ethernet twisted pairs for the deliyesf POE (PowenverEthernet). Theesting performed is therefore specific to
PSE6s and must be performed using two additional compone

1. A Sifos Technologies PSB000, PSA3402, or PSE3000 PoE analyzer
2. A Sifos Technologies PVACU In-Line DC Unbalance Channel

See als®&ection5.6 andthe application notddC Unbalance Tolerance in PSE'$or further information.
There are several configuration settings required before running the DC Unbalance Asaly#ég(re 3.34

PSA (PoE test blade) IP Address This isthe address of the PS3000, PSA3402, or PSE3000 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 ateaaiedin the same chassis.

PSA Slot,Port This is the PoOE test port to be wutilized during

PSE Pairset Power. The DC Unbalance TestworkswittP4da i r 802 .-BAtr PS&EDPs3al PSEOSs, and
P S E 6 suset8®2a8 PoE LLDP protocols to negotiatéeast30W power deliveryper pairset 2Pai r PSE&s power
single pairsetand-Bai r PSE®s power RSHBairdetcPowershotldibe sefectatigsf the RSE

undertest is an 802.3at Typk PSE or an

PSE DC Unbalance Test
ggﬁ/sgdppsaEF;:?;sou\f\)/pgng ]éi\é\tlc;nb%ne or bof PSA (PoE] Address  PSA Slot.Port  Plot Dutputs PSE Pairset Power
selected if the PSE is an 802.3at TYHBSE or | | /192188221105 1.1 ~ Csw
and 802.3bt Typ& PSE that supports at least = 30W PHY
30W on one or both powered pairsets without] |Max Unbalance (ma) _sou Run Test  30WLLDP
the need to use LLDP30W LLDP is selected
for PSEb6s that can deTrTrver at [ east 30W per
igure3.34DC Unbal ance Application

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. Measments will be conducted at various values of DC Unbalance CuseenSgction
5.6) between a minimum of 30mA up to the specified maximum viilaeisPSE Pairset Powerdependent.

Plot Outputs: When checked, th 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 Resultsydispa
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3.13. Calibrations Menu R

The final tab menu within the PVA or Fq UnkConfig | UnkMonitor | Metes | packets | PHvTeos  Calibetions
Interactive tab menu is th@alibrations Cobestons Stotus

menu 6ee Figure 3.36 From this menu, o P

fully automated calibrations &SD, I ek -

Echo, andXtalk meters are performed. L ik

The calibrations also include vécations fre

of PVA impairment generatorsAll [ o

calibrations done from this menu will @ Sdedpor | O3

automatically sequence across pairs. « Pontis e

Beyond that, calibrations can sequence
acrosMeters, Link Speeds and test

Ports with the only restriction being that ol I |
only one test prt per test blade (or per
PVA-3002 instrument) can be calibrated i

El
]

in a single sequence. |

Update Status | ! Lingimpae  Link Stabur ! n !] 100 I 1000 Close |

Figure 3.35 PVA Interactive Calibrations Menu

The meter calibration process, including | _ e
test cables and physical hookups, was
described earlier in Sectidh2.6

Calibration sequence configuration involves selectiondMeters, Link Speed, testPorts, andAverages Meter
options ard’SD, Echo, and/orXtalk. Crosstalk Xtalk) calibrations must be precededbgho calibrations on each
test port, however both may be includedhe same sequence.ink Speed options arel00BaseTxand1000BaseT
PSDmust be calibrated &bth ratesn order to make measurements at both link rateésho andXtalk are only
measured at000BaseTmeaning that the selection Bd0BaseTxwill 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 selgnte8peeds for PSD) across alTest Port
#106s for every PVA test blade in the current ITgstPmtonnect ed
#1 test cables connected to the corresponding (same Blest®prt #2 and allTest Prt #2 test cables removed.

All Port 2s: This will sequence the selected meter calibrations (and seldote&peeds for PSD) across alTest Port
#26s for every PVAycboneeted PVA iastiueneniThis seqheace wauld e elane witastPort
#2 test cables all connected to the cgpmnding (same blaji@estPort #1 and alllest Prt #1 test cables removed.

Selected Port This will sequence selected meter calibrations (and selectk&peeds for PSD) on the current
selected test port in the SIBbrt helper menu.

Port List: This selection will open Rort Selectiondialog(see Figure 3.3Bafter theRun Calibrations button is

pressed offering users the opportunity to specify which test ports to include in a sedbielyoene port per test slot

should be selectethoughamixt r € of Port a

#26s across different sl gum select
ports are entered in tiRort Selectiondialog, the = e DI e L LG s
calibration sequendaitiateswhenContinue is pressed.

Calibustions
Hete Link Speed
7 0  100@aaTc
F Echo

Averagesis a configuration option supported by each of| ***
the alibrated meters. The underlying metrologies for

F 10008aseT

© anpents cs

these meters involves a combination of sample e arpeas e

acquisition and analysis that can be repeated and o | ||oe

averaged in order to remove effects of noise and short

term digital signal processing artifacts. In generaire

averaging producsbetter statistical accuracy with a | |

small time penalty. It is recommended that calibrations e ol

generally be done with high averaging, that is, eiéder _ &
or 32. In particular, if PSD will be measured in

frequencies elow 1MHz, maximun®4 averaging should | o | s | [ oo oo [ 0 [ o [0 o0 o |
be specified.

Figure 3.36 Calibration Inventory for Current Instrument

An inventory of the available calibrations and associatedtdateinformation for the currently connected PVA
instrument will be displayed in the Status display area wheS8hbes Available Calsbutton is pressefsee kgure

3.36). This can be helpful for determining age of calibrations or to see if there are any missing calibrations. See
Section2.3.5for further information on the actual file locations for each calibration file.
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3 Calibration Connections = o X

Calibratin sequencing is initiated with thun Calibrations button. This will R e e T
produce a dialogsee Figure 3.3) diagramming the proper test cable connectior : ¢

for calibration Calibration sequences can run for long periods of time (many PVA Calibration
minutes to over one houdepending upon the number of test ports, number of Port 1(s) Port 2(s)
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 uriiitop Calibrations is pressed will
be stored.

PV/-3102

Test Port 2 Test Cable

L
e
[
(&)
»
o
=
1=
[
o
»
o
&

W 7est Pore R1-t5 Plsg

D DUT Pore RJ~45 Plug

Return | statCals |

Figure 3.37 Connection Reminder

3.14. Demo Mode
Demo Modeis an operating mode of PVA Interactive and PowerShell PSA softwa i

where certain aspects and behaviors of the software can be exercised without PVA Chassis Selection
connection to an actual PhyView Anadyz As was pointed out earlier in Sect®g, Comec To

when PVA Interactive (or PowerShell PSA) fails to locate a connected PVA LAk [enGe]
instrument, this mode will be invoked automaticallyemo Mode is entered by s
selecting théemo Modecheckbox in the PVA initial connection dialog, or at any 192168221109

time in theChassis Selectionlialog GEee Figure 3.8).
¥ Demo Mode
WhenDemo Modeis selected, aecond [ |
initialization dialog will open with a menu of
instruments that can be emulatedd Figure 3.9).
Since PVA Interactive software is dedicated to th
PhyView Analyzer, the only enabled choice in this merfeM#-300Q

5 PowerSy...

eFigure 3.38 Demo Mode Option

& PVA-3000

Populated Slots: PressindONE in this dialog will open PVA Interactive to Demo Mode. In this
12 mode, the SlePort helper menu will annunciat®EMO MODE * and will by
B default, use the IP address 0.0.68¢ Figure 310). This is notification to the user
DONE that the software is not controlling an actual instrument.

Figure 3.39 Demo Mode Menu  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 canbedus however to get a general feel
capabilities.
3 PVAInteractive Slot Port Select
Demo Mode can be exited via tBelect Chassi®peration ¢ee PVA-3000 Chassis Connection
Section3.5). Here, thddemo Modecheckbox would be de “DEMO MODE*Address|000.000.000.000
selected, at which pointéhuser must select or enter a valid Port Selection

instrument address and complete the connection. This same prgfet1 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ © ©
will need to be completed in the initial connection dialog if PVA  |psi2c ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Interactive (or PowerShell PSA) is closed while in Demo Mode, t
re-opened.

St 1 2 3 4 5 6 7 8 9 10 11 12

Figure 3.40 Demo Mode Annunciation
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3.15. PVA Help Menus

From the [Help] drogdown, there are three options available:

1. PVA Config
14. PSA Features
15. About

ThePVA Config option opens a windowsée Figure 311) with the test blade

configuration of the currently connected PVA instrument. This configuratiows
populated test slots, test blade hardware version, and test blade firmware version by
Unused
indicates both hardware and firmware version. A P30®2 will stow just Slot 1 (Ports

port

1,1 and 1,2) populated.

5 PSAFeature.. — O X

PSA Feature Configuration

PSA Chassis: 192168.1.21

Serial ID: 044C44CBO

PSA Config:  PSA RackPack NO
Analyzer Resources NO
PSA Interactive NO

PSE 2pr Conf. Test Suite NO
PSE 4pr Conf. Test Suite NO
PSE 2pr Multi-Port Suite  NO
PSE 4pr Multi-Port Suite  NO
LLDP Emulation NO
PHY Performance Suite  YES

Close

Figure 3.42 PSA Features

September 15, 2026

3 PVA Chassis Configura...

Chassis Address 192.168.221.108

Slet, Port Type Versien

e_01 3.0b
3.0p

t est sdPatt0, is the ASA comtrellprihis tbo

ThePSA Featuresoption opens up a window with
information about optional features that have been Close |
enabled for the currently connected PVA instrumsag(
Figure 3.2). Because the PhyView Analyzer utikize Figure 3.41 PVA Config
the PowerSync Analyzer (PSA) chassis host, most of the
optional features displayed relate to PSA (Peaxgr-Ethernet) test blades and are not
relevant to the PhyView Analyzer. The one exception i$tH¥ Performance Suite
that will be described in Sgon 5 of this manual. In order to access and run this test
suite, this feature must be enabled in the currently connected instrument.

TheAbout option opens up BVA Interactive Version window (see Figure 3.3).
This window $iows, 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 VA Interactive Version
modules are included in this window. VA Interactive §.2.0L

Copyright (c} Sifos Technologies, Inc 2005-2020

5" PVA Interactive - Info

00 07-17-20
01 02=02=21
8-21

PVA Primitives:

PVA Meters:

PVA Library:

DHY Test Suite:

EVA Graphic Library:
PVA_Interactive:
PVAIre:
EVA_Interactive_Lib:
pva_port_select. ui:
pva_port_config.ui:
pva_link_config.ui:
pva_link monitor.ui:
pva_meters.ui:
pva_packets.ui:
pva_phy_tests.ui:
pva_calibrations.ui:
pva_replicate.ui:
pva_save_config.ui:
pva_info_dialog.ui:

[OE SRR TR T

psalnit: 5.
PSA1200 Library:

.03 11-08-20
11-05-20

Close

Figure 3.43 PVA Software Versions

[
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&
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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

understandhe 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 tRert Config, Link Config, andLink Monitor menus. Test Port 1,1 should be

connected to a DUT that supports 100B&geand MDFX connections. Link success will be verified over a 5 second

period.

Hint: To force the DUT intdMDI -X polarity, the test port needs to be setNtibl polarity.

‘ Task

Menu Screen Shot
Port Select Select the test port to configure.
"4-3000 Chassis Connection ‘
Address{192.168.1.30
Click on Port 1 in Slot 1 on the Slot Port -Port Selection
Select menu. i © 0 @ 00 0 0 60 @ o
Pot2 ¢« € ©C C © ¢ € ©C C
St 1 2 3 4 5 6 7 8 9 10 11 12
Port Config Configure the port to add the 100m Line
Impairment on Pair 2, which will be used T T T e e
by the test port for Tx when the polarity is
Active lmpauments Port lmpauments Post Connection
set to MDI. Rarsom oce Toarum Trnng Ot 300 Mot Catfe iy
L) £ 0o e € Nolmpsr € THAU Por
£0 00 60 120 130 240 £ e Caiic Actions
Select the Port Config Tab. i sl || (2l |
. —— Pot
Select Impair 1&2 under 100 Meter Cat5e Aeshloze | _ Remove | hosk Oten —
Click Apply Selected Port Settings oa Ve e || |
60 00 60 120 180 200 :NMI'ZIGIF :lmuz F Podt Cornectiorn
SnsfOrF sl - o 5 :::z‘ P
e | sepyimvel | L <
e hann i
€ Nomnd  © Siow
Apply Slew
S&GMI Update Status .lnvlnw uosmemijmm Ciose. |
Link Config Configure the Test Port speed, polarity and eorom]
duplex settings. PotCoky  UnkCorhg | LrkMor | Melss | Pockes | PTets | Colbiion
Test Signal
G on
Select the Link Config Tab. € romgsar o
& 100BaelX € Jiter Master |
Select 100BaseTX under Link Speed € 1680t Sy
€ 1010Bset Panion
Select Full Duplex under Link Duplex ok Ocir Voavd
Pt i
Select MDI under Link Polarity - raimie C
Click Arm Configuration kP — t H:S"“
Click RE-LINK £ ® oncato
I TeuPHy
™ TeuSignl
Copy Semngn
sa«m—l umsn-l . Line lmpae  Link Status i—] 10 . 100 u 1000 Close |
Link Monitor Verify link status over 5 seconds - Monitor Result - Monitor Settings —
rSample - I
Slot Port 1,1 A 1
. . . & Link Stat
Select the Link Monitor Tab fi‘:ig-ag?ﬁmm - G'" Ha“s
. - 9. Hemote
Select Link Status under Sample gﬁlee'd: 1»%1 T E'Dum
. ty:
Select 100 under Link Count Duplex FULL c1 C s
Select 50 msec under Count Interval Gig_state: SLAVE 10 & 100
. Samples/Type: 100 Link_Up
Click Measure Measured_Count: 100 r Count Interval —
Pairld: N& 20 msec
(o
Expect: LINKED, Speed= 100, MDI S0 msee
\JC 100msec /f
Apply Settings é
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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 tRert Config, Link Config, andLink Monitor menus. Test Port 1,1 should be
connected to a DUT that supports 1000B&s®peration and supports Slave timing mode.

Hint: To force the DUT intslavemode, he test port needs to be setKbaster.

‘ Task

‘ Screen Shot

Menu
Port Select Select the port to configure. a
Addiess| 192 168.1.30
Click on Port 1 in Slot 1 on the Slot Pt Selecton
PR1F C ¢ C C C C C C C CC
Port Select menu.
Pit2C € ©C ¢ ©C C ©c C C C C C
St 1 2 3 4 5 6 7 8 9 10 11 12
Port Config Configure the port to add the 100m -
Line Impairmer_]t on all pairs and set M;m ity | ot | vaan | pacme | mivross | camos
up +115 ppm timing offset.
Aclive |mpaiments Poit Impairments Post Connection
Fanndom Noise Traramt Tieiney Off et 1000 Moter CaiSer & TetPHY
. 50 C HNolmose " THRU Pet
Select the Port Config Tab. = T Compsnz | 4
Select +115 ppm under Transmit P . ‘ E
Timing Offset e | 3
Click Apply Offset - Pl | e
© Homnal 2 78] € Impair 162 ¥ Pt Conrmetionn:
. 40 00 &0 120180 240 e by P g 64 i
Select Impair All under 100 Meter BT | g O |
Catbe e | Aoy Level i
. . Tranamit Slew
Click Apply Selected Port Settings @ Automstic € Fst
C Momnad  © Show
Aol Slew
SMMI Update Staha . Lire Impai Lirk Status D 10 D m j 1000 Close
Link Config Configure the test port speed, polarity g e ®|
and duplex Settlngs- Port Config Lk Corfiy | Lirk Monitor Metess Packets PHY Tests Calbeations
Link Contig Tost PHY Test Signal
Select the Link Config Tab. 1( L I B
) @ 10008807 € Nomnal Foed € Levels (1)
Select 1000BaseT under Link Speed € 1o0smer oo € neove 2
. . © 108aseT Masamues Froed =
Select Automatic under Link Duplex € touwssat € Mot [t
Select Automatic under Link Polarity o o 4 IOl ik
Click Arm Configuration Ao =
€ na ‘Aooly Boowve Sorluee
Select Master under Timing Mode Lk rely A ol Aﬁj
Click Arm Configuration € ot ms S .:-\f‘,';.'“:t:“'
Click RE-LINK 2 l = = I TeuSons
Corfiguision Rodek A Pots Feset Al Pots o I
Read Setings
Select Chassie ms\ul .tl\llﬂnu MS'MJWD‘M.IM Close I
Link Monitor Verify link stability over 10 seconds - Monitor Settings —
1 .
Select the Link Monitor Tab € Link Status
Select Gig. Remote under Sample & Gig Remote
. - Monitor Results lount
Select 100 under Link Count | | ¢ 50
Select 100 msec under Count Sl READ 0 M
Interval Soond 1000, il
. okl Interval —
Click Measure B e MiSTER o
Samgles/Type. 100Link_Up LD
B AR msec
Expect: LINKED, Speed= 1000, T 0 msec
MASTER, Meas._Count= 100 /
]
| Measure ]
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3.16.3. Example 3: Calibrate Test Port for PSD, both 100BaseTX and 1000BaseT
This task is performed using tlalibration 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. St
PVA-3000 Chassis Connection
Adchessl‘!sz.ib‘s.l an
Click on Port 1 in Slot 1 on the Slot Pt Selection
Port SeleCt menu. Pat1t®* ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Put2C" C C C C C C C C CCC
St 1 2 3 4 5 6 7 8 9 10 11 12
Calibrations | Perform Calibrations Calibrat
- Calibrations
Select the Calibrations Tab 'M;erss'o =
Select PSD, de-select Echo and Xtalk I Eoh ¥ 100BaseT®
under Meters - x:s: [7 1000BaseT
Select Selected Port under Ports
Select 100BaseTX and 1000BaseT
under Link Speed "P:_[‘S i [Averages -
Select 64 (or desired value) under £ Pl s
Averages  AllPort 25 16
Click Run Calibrations & Selected Pot C o2
" Port List ~ B4

Verify Test Port Connections
Test cable should connect the test
port to be calibrated to a mating
calibration port.

Click Start Cals

Port 1(s)

PVA Calibration
Port 2(s)

Calibrations sequence and completed

PotConfy | LinkCorfip | LikMantor | Meters Pockets | PHYTests  Colbrotions
Calibrations Status
Metess Link Speed ool -
P P v cmd: pva_cals 1.1 pad 100 1000 avg 64 t pvaucalspostresud
10082saT% Caltaing PSD 81'100BaseT o Port 1.1, Pa 2.
I Echo Calkxshon Status= STORED
I 30k 7 100080ceT Calbxsting PSD ot ‘100BaseT" on Port 1.1, P 3
Caltwation Status= STORED
Calbeating PSO o "1000835eT" on Pt 1.1, Pax 1
K (Calbvaton Status= STORED
Pots Average: Calleatng PSO ot "10008aseT" on Podt 1.1, Por 2
€ MPoats cs Calbxaton Statuse STORED
(Calbxating PSO ot 10008.aseT" on Poct 1.1, Pk 3
€ MPo2s c6 (Calbxation Statuse STORED
3 Caibeating PSD at "10008aseT" on Port 1.1, Par 4.
Saoecwitol cx Cabxabon Status= STORED
€ PotList o cal completed
‘Show Avaiable Cals Run Caltwations
Stop Cabrations =
b 5
Select Chassis Update Status . Line lmpair  Link Status U 10 100 . 1000 Close
—— ————
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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 thenk Config andMeters menu. Port 1,1 should be connected to Port 1,2 using the
Sifos furnished patch cable.

Hint: If test port is Slot 1Port 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.

PVA3000 Chases Connection-———
Addess[192.168.1.30
Port Selection
Ly (s U g (e (@ (o ({2 (e (o

Lo AT oI Bl S AR AN o S I 2 i
St 1 2 3 4 5 6 7 8 9 101 12

Link Config

Reset calibration partner port to default
TEST PHY configuration

Select the Link Config Tab
Click Reset Test PHY

Fie Help
PoConky  UrkCorty | Lk Monkee | Metee Packats
Link Config
Lok Speed
& puscmsrc
€ 1008aseT

Gigaba Conlig Test Signal
Triog Mo o

@ Ausorstc

€ Vo

€ Se

Gigata S
€ Levstt)

€ 10aeTX € JneeMaes @)

€ 108ser
€ 100108 e
Lok Duglex
& hutemaic
€ FulDuger
© Hot Dugles
Lo Potsy
@ pascensc

o
€ MOIX RE-LINK. Reset Test PHY
ol - ek P —

€ Jnes Sove 3)
© Randemn)
108 aceT Sigrae
€ e

wm']
Tevet

Am Conbre
Conbpaaien Ter S

A
B Lk Coniy
2 G Conly
I Teapny.
T TenSon

Copy Setirge
Flead Setngs

Port Select

Select the test port to use for
measurements

Click on Port 1 in Slot 1 on the Slot Port
Select menu.

e | .ln\nn- mswaJmUm [

Addhes<]192.168.1.30

Port Selection
Pl € € ¢ ¢ ¢ ¢ ¢ € ¢ ¢

Pat2C € & ¢ € ¢ C ¢ ¢ CC
St 1 2 3 4 5 6 7 8 9 10 11 12

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

Fie Help
PotCorty  UrkCorl | LrkMortee | Maters Packes

Gigsbt Sgnt
€ Lovels(1)

€ Joe Moo 21
€ dierSlave 3}
€ Randem (4]
1008aseT Signst
€ ige

Corbipan.
Tost Swl
Aci

4
=

s-nu-l

e i | .mm mstmDm.|m

Meters

Measure SNR.

Select the Meters Tab

Select 1000 under Link Speed
Select SNR under Meter Type
Select All under Pair(s)

Click Measure

Meter Troe
@ sn

Eondigarson
LikSpasd
o @ m

e psp

Padi
u C Echo
©puz [ Results
Cray ©
@ ]

g e semert
cond mpzi_snu 1.1 ik 1000 avp 8
Siot Por 1.1

Pai 1

Stalus: READY
SNR: 30 68

ar
Shatus; READY
SHR. 3610 d
|AVERAGE_SNR: 350 B

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 i 2.6dB & 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.

Hi nt : I f all pair s a rhethei DdP lmks aseMD| or MIODK e Meadure loss onreithér painat t er
Menu Task Screen Shot
Port Select | Select the port to use for measurements 2 =
PYA-3000 Chassiz Connection
PO R —
Click on Port 1 in Slot 1 on the Slot Port Select e e e e e e
menu. o @ @ © @ @ @ @ © @ 0 @
St 1 2 3 4 5 6 7 8 8 10 11 12
Port Configure the port to add the 100m Line ¢ Port Impairments
Config Impairment on Pair 3 100 Meter CatSe
€ No Impair
Select the Port Config Tab. € Impai 182
Select Impair All under 100 Meter Cat5e : fopat 24
Click Apply Selected Port Settings el
Link Configure the Test Port speed, polarity and duplex =
Config settings. LT T
e ED R ED
Select the Link Config Tab. 1 | REEL ) oL
Select 100BaseTX under Link Speed o — | |===
Click Arm Configuration FOTT s l| | el ' |
Click RE-LINK = — S
Finad Setinge
| | [ e e [ o [l [

Meters Measure Power with line impairment switched in. Configuration Molor Trpo - Results
Link Speed SR
1o D starting measurement
Select the Meters Tab Pais) cmd: pva_rs_pwr 1.1 stat
X ca € Echo Slot,Port 1,1
Select 100 under Link Speed CPa2 O Parl S Status: LINKED
© Ps3 © Paird - .
Select Power under Meter Type c e Rix_Power_2.-7.0 &8
Click Measure g — C)5kon
Port Configure the port to remove the 100m Line - Port Impairments - - Port Connection -
Config Impairment from Pair 3 (100 Meter Catbe @ TestPHY
@ No Impair € THRU Port
Select the Port Config Tab. - L - Actions
Select No Impair under 100 Meter Cat5e ~ :x::j:‘" ooty Setecied
i i Poit Settings
Click Apply Selected Port Settings
Meters Measure Power with line impairment switched in. Results
starting measurement
Select the Meters Tab cmd: pva_rs_pwr 1,1 stat
. Slot,Port 1,1
Select 100 under Link Speed Status: LINKED
Select Power under Meter Type Rx_Power_3: 0.3 dB
Click Measure

Conclusion: Wideband power loss of the Line
Loss impairment is 0.3dB - 7.5dB = 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 paciating. Verify that both ports 1,1 and
1,2 are linked before performing the following tasks.

Hint: Preconfigure test ports fohUTO Address on All Ports 1 this will assure that packets originated in test port 1,1
are addressed to test port 1,2 aigéh versa.

Menu ‘ Task Screen Shot
Port Select Select the port to count received packets. ?

PYA-3000 Chassis Connection

)
Address[192.168.221.108 ‘

Pon Selection-

Click on Port 2 in Slot 1 on the Slot Port [t BRI R C

Select menu. N
St 1 2 3 4 5 6 7 8 9 10 1M 12
Packets Start the Received Packets Counter Roscired Paskacs
[MEASURMG
Receive Count
[
Select the Packets Tab i o Coumt
. . 0
Click Clear & Start Count under Received
Packets

Port Select Select the port to transmit packets L e
Addess[192.168.221.108

Port Selection

Click on Port 1 in Slot 1 on the Slot Port Pti® ¢ C C CC CC 0o
Select menu. P2 ¢ ¢ C 0 C 0 ECCE
St 1 2 3 4 5 6 7 8 9 10 11 12
Packets Configure and Transmit Packets -
) e P e e e
Select 524288 under Frame Count T Io=
Select Wait for Completion, then e i e || RS
Click Start Packets under Packet vl “ummuon | £ OEEE S
Transmission 1| @ 524200 Fames l 2rs.,.um.m i i

3 Crock TaSton Scopacke o
Py ot S
I Acohy Port Addbess. AUTO Addvess L3 Copy Settngs.
et Adses

Read Settings

o
FFFBSCSAFFEE Fletan Addessies)
(P I~ AoAddess AlPots

Port Select Select the port counting received packets.

PVA.3000 Chassis Connechion

Address|192.168.221.108

Port Selection

Click on Port 2 in Slot 1 on the Slot Port Pl C C ©C C C C CCCCC
Select menu. P26 C C C CCCCCCCC
St 1 2 3 4 5 6 7 8 9 10 1M 12
Packets Inspect the Received Packets Counter e sn
Recerve Count
The Receive Count will update when the e
Packets tab is refreshed after Port 2 is 0
selected.

Clear & Start

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.
Fix Ertor Count.

futmcan__

0
Packet Count= 524288 Bt St
&

Update Status
Count
Stop Count
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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 shoulddmnfigeired to send packets to

each ther.
Menu Task Screen Shot
Port Select Select the port to transmit packets while - —
impaired. raefTRETR
|- Port Selecti
Pti® ¢ ¢ ¢ ¢ ¢ ©C ©C ¢ O C C
Click on Port 1 in Slot 1 on the Slot Pot2C © € O O ©C ©C € C O C €
Port Select menu. St 1 2 3 4 5 6 7 8 9 10 11 12
Link Config Configure the test port 1,1 speed and ===
timing mode. Pubes | e Teun | Cotaors
Select the Link Config Tab.
Select 1000BaseT under Link Speed P
Click Arm Configuration e
Select Slave under Timing Mode € ratis
€ Hal Duglex
Click Arm Configuration sy
Click RE-LINK e
Verify Link to 1000BaseT 2
WMI
Port Select Select the port to count received
PyA-3000 Chassis Connection
paCkets Ad:ieerIBZiﬁB.ZZ‘!.II]lI I
Port Sedection
N . Pt1cC ¢ ¢ ¢ ¢ ¢c ¢ c c C oCC
l(3:I|clt<é)n|Potrt2|n Slot 1 on the Slot 5 66 368 66E6G G 6
ort Select menu.
St 1 2 3 4 &5 6 7 8 9 10 11 12
Link Config Configure the test port 1,2 speed and ==
timing mode. PotCorkg  LokCokg | UkMonkee | Mewn | Pockes | PVTemn | Cottorn
Gagabet Conty Test PHY Tost Signal
Select 1000BaseT under Link Speed wan 3 e || Gt
Click Arm Configuration el 'ﬁm:u:'_f: i
Select Slave under Timing Mode i — 4 ‘;‘Z::‘l’l‘
Click Arm Configuration € Futucies
€ Mot Dughen A Receve | G
Click RE-LINK | || s
. . ~ Mol P Lok Contg
Verify Link to 1000BaseT G [ J— F toaic
A I Test Sgnal
L) = = K
Read Settrge
S&a&-—l 09‘.9‘-' ulmmm9umioj1m.mn Close. I
Packets Start the Received Packets Counter Snnee Saskoly
MEASURING
Select the Packets Tab fecehefonl__
Click Clear & Start Count under A Eror Count
Received Packets 0
Clear & Start
Count
Update Status
& Count
Stop Count
Port Select Select the port to transmit packets while _
Impalred ) P CUMEEA::I;@SS 192.168.221.108
|- Port Selection
Click on Port 1 in Slot 1 on the Slot Patll® O OO GGG s G e G
Port Select menu.. L X el o o ST ol S S o S ol ol o
Slot 1 2 3 4 5 6 7 ] 9 10 11 12
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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 Poaonis | Lokconty | kbt | bt | pockens | proviens | cotusns
test pOft 1,1 live Imp ety Port Impaiemonts | - Port Cannection
Select the Port Config Tab. 1™ o | ([ é:iﬁﬁ%
Select +4.0 dB under Random Noise 0 05 70 55 3) | o e armen | || 20202 | - ac
” ) StsudD  Bapl | & MoOler 5 ﬁ -
Click Apply Noise 2 Cor) o | oot | =11
Select +2.0 dB under Transmit Jitter gy P -
Click App|y Jitter 3  Nominal (2748 g 182 F P Connections
€ u= € Hn © lmpsk 54 P Inpusiments
Select Impair All under 100 Meter e LT
Catbe 4 o= ',%
Click Apply Selected Port Settings o Ben
Apply Shew
Select Chassis Update Status . Line lmpar  Link Slatus. J 10 J 100 . 1000 Close |
Packets Configure and Transmit Packets L EEEEE—————
ooy | okt | U | s | P | v | Gl
Select the Packets Tab e [ —
Select 1048576 under Frame Count v G w oo o om om —
Select Wait for Completion, then S gy | © 08O T
Click Start Packets under Packet H (= S | Eai -
Transmission oo ] 2 i e
o == = I omansm | swrwer| || gmeom
[T s e
[Frrescasrree ™ Relendddestet) [ puoAddess APets Read Setings
N e B
Port Select Select the port counting received
PAVA-3000 Charssis Connection
packets. pase[TZ 160221108
P:‘:l‘\s:‘fdn:‘ ccecccecccCcC
Click on Port 2 in Slot 1 on the Slot Pt2F © C C C CCCCCCC
Port Select menu. S 1 2 3 4 5 6 7 8 9 10 11 12
Packets Inspect the Received Packets Counter Hooclued Packets
[Messurg
The Receive Count will update when S
the Packets tab is refreshed after Port 2 ot
is selected.
Clear & Start
Conclusion: This example shows a loss
of 729 packets (0.07%). e
Stop Count
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 thé&instrumentto runautomated test applicatiotist rely upon some degree of real
time interactiorand runtime execution Depending on many factors, including properties of the device being tested,
network connection latencies exceedfmsec or host preemption of executing test programs for pesfdiflsmsec

RUN Test

Stalus:

PSA Latency Evaluator

Time in msecs
cycles: 1000

HIn 554 P
30 43

Select Chassis

MAX
48

psa_1atency_sesc: System event hanaler cycle timing is 14.81 maec.
2 sest: System zeal time measurement resoluticn is GOGD.

Network Latency Test 152.1€8.1.21

I-0 STATUS
FROBLEM!

WARNING

DO NOT DISTURB this computer while
psa_latengy_test Is running!

This utility s very sensitive to
er software.

user interactions with oth

Figure 3.44 Latency Evaluator Utility

fii deal

0

condi

t

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 Secti@rb.

ThelLatency Evaluator menuis accessed from the-jle] drop-down

menu in PSA InteractiveWhen the Latency Evaluator menu opens
(seeFigure 344), the user may use ti8elect Chassigontrol to select
a particular instrument as a network target for latency and process
preemption testig. WhenRUN Testis pressed, a warning message
appears to warn the user to avoid interacting with the host computer for
any purposes until the Latency Evaluator completes.
assure that the performance reported by the Latency Evaisatader

i ons, t hat i s, a

September 15, 2026

carrying out other usénteractivetasks.

Sifos Technologies

Page

This is critical to

comput



PVA-3000 Reference Manual

4. Power Shel | PSA Softwar e

PowerShell PSA is a script development and interactive command execution shell built upon the Tctifg scrip
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 availablérom the ActiveState WeBite (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 languamesisting 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) platfengependent.

41. 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 accompa
Tcl or Wish shellis openedonaWindowsased system, traditional DOS commands

Both Tcl and Wish shells support interpretive command execution, meaning commands may be typed and executed
immediately when the [Enter] keysessed. 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 datsasisnmgaucctaupreebsi Itihtrioeusg.h iThserfid iisst aprc
information regarding Tcl and Tk that is freely available over the Internet. Additionally there are some commonly

used reference books including i P r a cTheiramaihder®Bfthtsg r a mmi ng i
manual will assume that the reader has some familiarity witl Techiliarity with the Tk extensions to Tcl is not

necessary.

TheTcl Shell (seeFigure 4.]) is purely a command entry and program execution shell that does nottsapjpo

application development. It supports keyboard entry, mouse operations, and shell configuration in a manner consistent
with the host command shell (e.g. Windows fAcmdod shell or
promptimtgandidrad Ai nput 6) from a script. The Tecl Shel |l wi

TheWish Shell(seeFigure 43) is a newer shell designed to enable GUI application development. PowerShell Wish

uses the tojevel window created by th&/ish Shellt o present a AClI ose Power Shell 06 but
opened byish is subsidiary to the tofevel window. As with thdcl Shell, theWish Shellmay be used either for

script execution or interpretive command execution. Powdr8high 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, wherTel Shellis opened, users maight-click on the title bar to set properties for

the console shell. Generally, PC users wildl benefit f
Al nsertodo modes. Text may be copi fEderlostherkeyboarth eTexthouse t o
may be pasted by using the mouse or cursor keys to position the cursor and thaickigigtthe mouse. One handy

feature of the Tcl shell is ability to select and copy columns of text or data. A second benefthis sicegen buffer

length can also be configured to very large sizes as part of the console settings.

r

Wi sh is mo+e kfeWi msdhowdhat users may use typicalpasimast hods of
are used in other Windows applicms. Also, Wish is Tcl and PowerShell comma&mbwledgeable 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 RowerShell Wish enables the display of RVA

3000 PSD traces using a single command from the shell. One limitation witlighe&Shellunder Windows is that

any applications utilizing commarthe prompts to the
user will not function properly since \8h is will not take
istandard inputo from the
screen buffer length is limited and fixed.

5" PowerShell Tcl 5

t he

4.2. PSA Connection Dialog

Unlike PVA Interactive, PowerShell PSA has the
capability to connect to any Sifos Technologies : : :
PowerSync Analyzer (PSAr PhyView Analyzer (PVA), e Eogusa s ea AR s AN S AR A AR AR SRR R A ARR AN
including instruments that may include both test blade
types. WherPowerShell Tclis openedgee Figure 4.},

a command line prompt notifies the user of the default (c
last used) instrument address and offers an opportanity F|gure 4.1 PowerShell TCL Connection Dialog

PVA-1,1
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re-connect to that address or to replace that address to allow connection ol ki

another instrument. PVA Chassis Selection
Connect To:

WhenPowerShell Wishis openedgee Figure 4.2 the user will be prompted 192168121 Add Chassis

via thePSA Chassis Seleatindow to select an instrument (PSA or PVA) to e =l

connet. The defaulConnect Toinstrument address will always be the 132168221 108

instrument that was most recently connected. The connection dialog will 192188221108

validate that the desired instrument is available on the local network and th

connect to that instrument address. I™ DemoMode

ﬂ Connect

After an instrument connection is established, the connected instrument wi
inventoried for availability and types of test ports. Attempts to address

commands to noavailable test ports will be rejected. Changing connectiorFigure 4.2 PowerShell ~ Wish
Connection Dialog

to a different instrurant via thepva command ¢ee Sectiod.1) will
always update this inventory.

' PowershellWish — O

X
CLOSE
PowerShell

Upon connecting, a specialized PowerShell PSA prompt will
indicate the current addressable test port, for exaR4, 1,1 for
slot 1, port 1. Commands addressed to other test ports will then

Powershell Command Processor 5.2
Powersync & PhyUiew Analyzers
Copyright 2005-2020
sifos Technologies, Inc.

Enter ‘psa_conmand’ For command list e »

vnaneren  Use “<CoRRIG> 1 For. Connarl help wawsemenen (Note: When connected to a PowerSync Analyzer, the command
------------ Connecting to PSR at 192.168.1.21 ssaszxesuxcs line prompt WI" Indlcat@SA X,».

PHY DUT Local Configuration
C:/Users/Public/sifos/PSA30B0/ConFig/TrendTghi. txt

ThePowerShell Tclcommand line address prompeé Figure 4.1

IIIII Use puva_dut to configure a results directory for this DUT. =wswsw

PUR-1,1>

) - time it will attempt to reconnect to the last successfully connected
Figure 4.3 PowerShell Wish PVA (or PSA) addess. Bee Sectiof.2.1for information on how
to configure this timeout characterisfjic If that address is not found, PowerShell Tcl will attempt to scan for other
knownPowerSync Analyzexddresses, and connect to one oféhoThese addresses may not include PhyView
Analyzers. If no valid addresses are discovered, PowerShell Tcl will open to Demoddedgettion.2.1).

The PSA Chassis Selection dialog usedPbyverShell Wishwill remain open indefinitely until a valid and available

cause the command prompt to update to the most recently addressed
test port as that becomes the new, currently addressable test port.

will time out if given no response in just under 10 seconds, at which

PVA or PSA instrument address is entered or selected. If no such addresses exist, the only way to open PowerShell

Wish is to selecbemo Modeand enter with demo mode activatedé Section3.14and4.2.])

4.2.1. PowerShell PSA Demo Mode Eaenes

If the PVA/PSA instrument selected is not available or is not power
the connection will be refused and an attempt will be made to conn
to other previously learnddowerSync Analyzénstrument addresses.
If none of those are found on the netwd®kwerShell Tclwill open to
Demo Mode(see Figure 4).

In Demo Mode, all instrument control is virtuathat is, commands
and queries Miiattempt to emulate an otherwise fictitious instrument &
The command prompt will indicaSA-DEMO -slot,port to indicate
that PowerShell PSA is prepared to emulate a virtual PowerSync 2
. Analyzer. To emulate a Figure 4.4 Demo Mode Warning

3 PowerSy.. — 0O virtual PhyView Analyzer,

the commangbva_demoon (see Sectiod.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 Modgd connect to a
valid, connected instrumérthe commangva_demo offwill lead to a

C Service Analyze prompt that a new instrument connection must be performed usipgahe

& PVA-3000 command gee Sectiod.1). This must be done to inhiiowerShell Tcl
from re-opening to Demo Magl

Select Demonstration Platform

Populated Slots:

12

L | When openind?owerShell Wish the user may force PowerShell to open to
Demo Mode by simply selecting tilEemo Modecheckbox ¢ee Figure 4.p
DONE prior to pressingconnect With Demo Mode, users are given a choice of

which type of PSA platform they woulike to emulate when PowerShell

"\:Aigure 4.5 PowerShell Wish Demo opens $ee Figure 4). Users can also select the chassis slot population.
enu
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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 cpmtitiaetl. These are

described in the following table.

Convention Definition

(sub-command)

keyword An AP| command that will typically be followed by one or more subcommands and/or command

(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 A<d and A>0 brackets indicate that a pa

keyword A subcommand associated with a command. Sub-commands may be followed by associated

parameters but sel dommands.vMnimim eqired chmmasdlibe
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,portld> Exampl e: A3, 20 = slot 3, por
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.

Indicates| ogi cal fAORO

I
+

1 3 o 1]

0
0

I ndicates | ogical AANDO

stat

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

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 APl commands is available by entering the following command:
PSA 1,1> pva_command

Each PowerShellcomenn d may t hen be further explained By typing
keyword. An example would be:

PSA 1,1> pva speed -7
Tcl/ Tk help is available from fiHel po applications that
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 nanéiseaténdbe

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 {123¢é 12}

psa and psa_config will update these

Test Port Firmware
Version

pvaPortVersion Array of n.nn formatted

values per test port

lists or arrays based on currently
connected PSA.

Test Port Hardware psaTestBladeHWver | Array of integer version
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 aviliatejgad++source code editor that is readily

available on the web @ https://notepaglusplus.org. This powerful editor is knowledgeable of Tcl/Tk and
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PowerShell PSA commands, global variables, and other common syntactical constructs such as braces and brackets,
math operators, etc. It provides many powerful cajtegsilthat support authoring and troubleshooting-fsag scripts.

To configure Notepad++ for PowerShell PSA, first install Notepad++, then usartly@agedrop-down menu to
Define Your Languaged , t h e n Impert ewmtrol arnd meort the fil@owerShell_PSA.xmlfrom the installed
directory for PSA software. This will typically lme\Program Files (x86)SifoaPSA120Q on a Windows computer.

4.2. PowerShell Connection and Configuration Commands

PowerShell configuration commands are specific to a Powki@besole) window. The commands only affect that
window and will have no immediate impact to any other PowerShell windows. SettingafgP Address) and the
DUT Local Configuration File will be remembered from the most recent session of Pow&SAealr PVA
Interactive.

Command Command Parameters Returned
| Parameters
pva ipAddress ? Current Chassis
Selects the chassis to which subsequent commands and IP Address
(alias to psa) 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 i 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 ipaddress 1 =PSA found
Returns fAil10 if PSA is found 0 =No PSA found

(alias to found on the network.

psa_exists)

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,
Utility to statistically analyze network connection latency Measurement Count,
between host computer and PSA instrument and process Minimum Latency (msec),

preemption delays within the host computer. The command | Maximum Latency (msec),
will report Minimum, Maximum, and 95th Percentile values

. SO - : 95th Percentile Latenc
for 1-O response time for specified interactions with a y

iy - ) (msec),
specified PSA address. It will also categorize I-O response
: ; S : : I-O Status: OK | WARNING
time and internal process execution integrity. See Section
P ony | PROBLEM!

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.

PROCESS_STATUS: OK |
WARNING | PROBLEM!
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