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Easy and accurate Ethernet design
validation and debug

The Agilent Technologies N5392A
Ethernet electrical performance
validation and conformance software
for Infiniium oscilloscopes provides
you with an easy and accurate way

to verify and debug your T000BASE-T,
100BASE-TX and 10BASE-T Ethernet
designs. The Ethernet electrical test
software allows you to automatically
execute Ethernet physical-layer (PHY)
electrical tests, and it displays the
results in a flexible report format. In
addition to the measurement data, the
report provides a margin analysis that
shows how closely your device passed
or failed each test.

To make 1000BASE-T, 100BASE-

TX and 10BASE-T measurements
with the N5392A Ethernet electrical
test software, you also need the
Agilent N5395B Ethernet electrical
conformance test fixture. If you
want to make 1000BASE-T jitter

Agilent Technologies

Nb5392A Ethernet Electrical Performance
Validation and Conformance Software
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N5396A Gigabit Ethernet Jitter Test Cable

Data Sheet

measurements, you also need the
Agilent N5396A Gigabit Ethernet jitter
test cable. In addition, you can use
Agilent 33250A arbitrary waveform
generators as disturbing signal sources
and choose from a variety of Agilent
vector network analyzers to make your
return loss measurements.

The N5392A Ethernet electrical test
software performs a wide range of
electrical tests required to meet the
Ethernet electrical specifications

for T000BASE-T, 100BASE-TX and
10BASE-T systems as documented

in the IEEE 802.3-2005 and ANSI
X3.263-1995 standards. To meet signal
quality requirements, your product
must successfully pass conformance
testing based on these specifications.
Performing these tests gives you
confidence in your design. The N5392A
Ethernet electrical test software

helps you execute a wide subset of
the conformance tests that can be
measured with an oscilloscope.

Features

The N5392A Ethernet electrical test

software offers several features to

simplify the validation of Ethernet

designs:

+ Setup wizard for quick and clear
setup, configuration and test

«  Wide range of 1000BASE-T,
100BASE-TX and 10BASE-T tests
enabling standards conformance

+ Disturbing signal support for
1000BASE-T Test Mode 1 and 4 tests

» Accurate and repeatable results
with Agilent Infiniium oscilloscopes

» Accurate return loss measurements
with supported Agilent vector
network analyzers

* Automated reporting in a
comprehensive HTML format with
margin analysis

With the Ethernet electrical test
software, you can use the same
oscilloscope you use for everyday
debugging to perform automated
testing and margin analysis based on
the Ethernet-standards.

' Agilent Technologies
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N5392A software saves you time
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The N5392A Ethernet electrical test
software saves you time by setting
the stage for automatic execution of
Ethernet electrical tests. Part of the
difficulty of performing electrical tests
for Ethernet is properly connecting to
the oscilloscope, loading the proper
setup files, and then analyzing the
measured results by comparing them

to limits published in the specification.

The Ethernet electrical test software
does much of this work for you.

The N5392A Ethernet electrical test
software automatically configures
the oscilloscope for each test, and
it provides an informative results
report that includes margin analysis

indicating how close your product is

to passing or failing that specification.

See Tables 3 to 5 for a complete list
of the measurements made by the
Ethernet electrical test software.

Easy test definition

The N5392A Ethernet electrical test
software extends the ease-of-use
advantages of Agilent’s Infiniium
oscilloscopes to testing Ethernet
designs. The Agilent automated test
engine walks you quickly through
the steps required to define the tests
you want to make, set up the tests,
perform the tests, and view the test

results. A setup page enables you

to quickly make decisions from the
outset regarding the choice of tests
and perform functions that affect

the testing task. The test selections
available in the following steps are
then filtered according to the choices
made in the setup page. While
selecting tests, you can select a
category of tests all at once, or specify
individual tests. You can save tests
and configurations as project files

and recall them later for quick testing
and review of previous test results.
Straightforward menus let you perform
tests with a minimum of mouse clicks.

Ethernet Test-- Ethernet Device 1* @@@
File View Help
D8] =] E e
TaskFlow .| SetUp | select Tests | Configure | Connect | Run Tests | Results | Hml Report |
SetUp Ethernet Speed
¥ 10Base-T [# 10DBase-TX  [¥ 1000Base-T
\1{ 1000Base-T
Select Tests ¥ Use Disturbing Signal Source: * Use Agilent 332504 MJ
" Use Others
Return Loss Test
& Use Vector Network Analyzer UseData File
;I,f External Instruments
ot corbgss..
Test Report Comments (Optional)
More..

W 0Tests  Follow instructions to describe your test environment Connection: 1008T

Figure 1. The clean interface of the setup page enables you to
quickly make decisions and perform functions that affect the
testing task.

Ethernet Test -- Ethernet Device 1 CE®
File View Help
D[e2|e] &) Ee| ©|ofe
TaskFlow .| sSetup Select Tests | Configure | Connect | Run Tests | Results | Huml Report |
= [ AlEthernet Tests P
Gt 5 1000 Base-T
- Test Mode 1 Signal Tests (With Disturbing Signal)
+ [E Peskvoltage
Select Tests BB Terpites
+ M Droop
= [ Test Mode 4 Signal Tests (With Disturbing Signal)
[ Transmitter Distortion
i + Common Mode Voltage
Configure + Jtker
+ Return Loss
O 100Base-TX
+ O Peakvoltage
Connact + [0 overshoot
« O Template
+ O rise and FallTime
+ [0 ocojiteer v
Run Tests < ; >
Test: (None Selected)
Description: (Selact a Single Test)

W 22 Tests  Checkthe test(s) you would ke to run Connection: UNKNOWN

Figure 2. The Agilent automated test engine guides you
quickly through selecting and configuring tests, setting up
the connection, running the tests, and viewing the results.
You can easily select individual tests or groups of tests with a
mouse-click.
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Configurability and guided connections
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The N5392A Ethernet electrical test Ethernet Test - Ethernet Device 1 OEE
software provides flexibility in your File View Help

test setup. It guides you to make D) Flhe)iE el

connection changes with hookup LR Sf'fl;::d Cfr::;ﬂmlR"”T“tslﬂmt""t"'ﬂmt‘
diagrams when the tests you select %‘ =0 Al Ethernet Tests "~ [Settings For: Test Pair
require it. All Ethernet electrical ey o]
conformance tests you perform are %:—ts‘ LQ iootaret s armines Ehe 1000 Basa-T
based on the Agilent N5395B Ethernet ki %%Sﬁtal“’r’rﬁll?
electrical conformance test fixture and it L. o e

N5396A Gigabit Ethernet jitter test \l/ @ 0UTD. (e

cable. You connect the oscilloscope Comect 7@ Tempar o

to the conformance test fixture using T e oo

Agilent InfiniiMax active differential BT T ko e s

probes, SMA cables and BNC cables. e i

Even when you use additional T 8-0 byt L

instruments such as the arbitrary < S

waveform generator as the disturbing e e e T TR

signal source, or the vector network

analyzer for return loss measurements,  Eigure 3. To set up tests, you define the device to test, its

the N5392A will guide you through the configuration, and how the oscilloscope is connected to it.
connections with detailed instructions

and diagrams.

Ethernet Test -- Ethernet Device 1
File View Help
D5 &)

Set Up | Select Tests | Configure  Connect | pun Tests | Results | Homl Report |

]

; Instructions For Connection: 1000 Base-T, TestModel (with Disturber)

g 22 tests wil =l
[0 Connect for 1000 Base-T Test Model Tests with Disturber
ST (Pair BI DA)
setups will
be used.

The first
setup is
<hown, GPIE Connection via USE-GPIE Ailapter
Follow thesa AW (Master)
P Infiniium Oseilloscope
testing e
1
D+ D- AWG (Slave)
o O
(==l o
|
E E Figure 5. The N5395B Ethernet electrical conformance test fixture
m| and N5396A Gigabit Ethernet jitter test cable.
OUT{L ouT
DUT E]
Scupeé [J Scope
DAr DC+ DD+ pRr
Lok g
vewwin | |~ have completed these nstructions |

W] 22 Tests  Follow instructions to connect the DUT, then press [Run] Connection: UNKNOWN

Figure 4. When you make multiple tests where the connections
must be changed, the software prompts you with connection
diagrams.
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Reports with margin analysis
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In addition to providing you with
measurement results, the N5392A
Ethernet electrical test software
provides a report format that shows
you not only where your product
passes or fails, but also reports how
close you are to the limits specified
for a particular test. You can select the
margin test report parameter, which
means you can specify the level at
which warnings are issued to alert you
to electrical tests where your product
is operating close to the official

test limit defined by the Ethernet
specification.

Ethernet Test -- Ethernet Device 1

File View Help

D] =)= E|B| x|e|

TaskFlow .| Setup | Select Tests | Configure | Connect | RunTests  Results | Huml Report |

EEX

SetUp Test Name | Spec Range | Actual val Margin ~
-/ 1000 Base-T, Point A Paak Output Yolt... (670.0mV to 620,0mY)  725.5mV 37.0%
\b -/ 1000 Base-T, Point B Peak Output Volta... (670.0mV to 820.0mV)  717.4mV 31.6%
A 1000 Base-T, Difference 4,8 Peak Outp... <1.00% 1.35%
Selack Tasts -/ 1000 Base-T, Point C Peak Output Volt... < 2.00% 560m% 72.0%
+/ 1000 Base-T, Point D Peak Output Volt... < 2.00% S40m% 73.0%
+/ 1000 Base-T, Point A Template Test(w/... NoMask Fallures 0.000 0.0%
/1000 Base-T, Point B Template Test(w/... No Mask Fallures 0,000 0.0%
/1000 Base-T, Poink C Template Test{wf... No Mask Falures 0,000 0.0%
+/ 1000 Base-T, Point D Template Test(wf... Mo Mask Failures 0,000 0.0%
~/ 1000 Base-T, Point F Template Test(w/... Mo Mask Failures 0.000 0.0% v

Details: 1000 Base-T, Point A Template Test(w/a Disturbing Signal)

iid

| Paramster [ value 4 [
Test Limits Mo Mask Failures
Parameter Tested Total # Failures
Actusl Value 0
Test Pair BI_DB v
Py TP, en
< >

o sunmary | o/ Tal1 | o Taelz| o/ a3 | o/ Tral4 | o Tials o Thals | <] »

| DTests Mo tests are checked. Press [Select] in Task Flow. Connection: LNKNOWRN

Figure 6. The Ethernet electrical test software results screen

shows a summary of the tests performed, pass/fail status,
and margin. Clicking on a specific test also shows the test
specification and a measurement waveform, if appropriate.

Agilent Technologies

Ethernet Test Report
Overall Results:0 of 13 Tests Failed

\ Test Configuration Details
[ Test Session Details

SW Version  |05.20.0001
[Infiniium Model Number DS031204A
|Infiniium Serial Number o Serial
|Last Test Date |4/7/2007 5:39:38 PM

Summary of Results

Report Style

Compact|Verboss]

|Margin Thresholds
| Warning| <2%

| <0 %
Pass Test Name ‘Spec Range Measured Value Margin
~ |1000 Base-T, Peint A Peak Output Voltage{w/o Disturbing Signal) |{670.0mV to 820 0mV)|765 9my 1361 % |
./ [1000 Base-T, Point B Peak Output Voltage(w/o Disturbing Signal) |(670.0mV to 820.0mV) 759.2mV 140.5 %
' |1000 Bage-T, Difference A.B Peak Output Voltagew/o Disturbing Signal)|< 1.00% 880m% [12.0 % |
Ve hODU Base-T, Point C Peak Qutput Voltage{w/o Disturbing Signal} <2.00% 50m% 97.5%
" |1000 Base-T, Paint D Peak Output Voltage(w/o Disturbing Signal) [« 2.00% 410m% [79.5% |
v \100!] Base-T, Point A Template Test(w/o Disturbing Signal) ‘No Mask Failures 0.000 0.0% |
" |1000 Base-T, Point B Template Test{w/o Dislulbing Signal) |NU Mask Failures 0.000 0.0%
< \100!1 Base-T, Point C Template Test{w/o D Signal) No Mask Failures 0.000 0.0% |
' |1000 Base-T, Point D Template Test{w/o Disturbing Signal) |No Mask Failures 0.000 0.0% |
/1000 Base-T, Point F Template Test{w/o Disturbing Signal) |No Mask Failures  0.000 0.0% |
 |1000 Base-T, Peint H Template Test(w/o Disturbing Signal) |No Mask Failures (0000 [0.0% |
/_[1000 Base-T, Paint G Droop Test{w/o Disturbing Signal) >73.10% 95.51% 307 %
' |1000 Base-T, Point J Droop Test{w/o Disturbing Signal) |:v 73.10% 95.06% 130.0 % }

Figure 7. The Ethernet electrical test software HTML report documents your
test, indicates the pass/fail status, the test specification range, the measured
values, and the margin.
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Reports with margin analysis (continued)
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Test Descripton” | The magniude of the votage at Point A snal fall wEhin the range of G.67 V/ to © 82V (0.75
i [Tesi 70.0mV < VALUE < 620 0mV_] [Peak A (worstof16] 725 &mv |

Trial Summary

PIF Trial # Actual Value Margin Test Pair #Avgs

o/ Trial 1 729.4mV 396 BILDA 128
v Tnal2 7292mV 385 BIDB 128
~ Trial 3 733.9mV 426 BI_OC 128
< Tnald 7259mV 373 BIDD 128
« Trial 5 726.7mV 378 BIDA 128
« Tnal6 727.6mV 384 BIDB 128
< Trial 7 726.3mV 375 BILDC 128
+ Tnal8 7255mV 370 BI_DD 128
 Trial 9 733.6mV 424 BILDA 128
+/ Trial 10 732 5mV 417 BILDB 128
« Tiial 11 732.2mV 415 BILOC 128
 Trial 12 732.6mV 417 BLDD 128
" Tnal 13 732.4mV 416 BIDA 128
+ Trial 14 731.8mV 412 BLDB 128
" Tnal 15 732.9mV 418 BIDC 128
/ Trial 16 731 8mV. 412 BI.DD 128

Mean 730.3m 40.18

StDev 2.988m 1.992

Range 8.400m 5.600

Min 725.5m 37.00

fMax  733.9m 42.60

Peak A

Trial 1. Peak A, (Pair A)

Summary of Results

Margin Thrasholds

Waming| <2 %
0%
,PEP Test Name Spec Range }Measl;gﬂl Value :!Igrg!r!
|#_[1000 Base-T, Paint A Peak Output Voltagsiw/o Disturbing Signal) (870.0mV to §20.0mV)|725 SmV/ 37.0 %
« 1000 Base-T. Point B Peak Qutput Valtage{w/o Disturbing Signal) (670.0mV to szo.ﬂm\r)]ﬂ:’.ﬁm\o‘ 131.6 %

| X [1000 Basa-T. Diffarencs A8 Peak Output Voltage(w/o Disturbing Signal) < 1.00%

(1000 Base-T. Paint G Peak Output Vaitage(w/e Disturbing Signal) <200%
|/ [1000 Base-T. Peint O Peak Qutput Veltage(wo Disturbing S <2.00%
7 [[ono B No Mask Fallures. |
| 1000 i i Mo Mask Failures
7 Poini C Tempiate Testwid Disturbing Signai) "~ INo Mask Fallures
| Paint D Template Test{wo Disturbing Signal No Mask Failures
'/ [1000 BaseT, Point F Template Test{wio Disturbing Signal) o Mask Failuras
| [1000 Bass-T. Point H Temglsts Testiwie Disturbing Signal) No Mask Failures
/{1000 Base-T, Point G Droop Testiwio Disturbing Signal) >7310%
|« [1000 Base-T, Paint J Droop Test{w/c Disturbing Signal) > 73.10% |94.84%

Figure 9. How close your device comes to passing or failing a
test is indicated as a % in the margin field. A result highlighted
in yellow or red indicates that your device has tripped the
margin threshold level for a warning or failure.

Figure 8. Additional details are available for each test, including
the test limits, test description, and test results, including
waveforms, if appropriate.
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Figure 10. Make accurate and repeatable return loss
measurements with a supported Agilent vector network analyzer
for confident correlation to the standards. The N5392A software
helps you to acquire the measurement data from your network
analyzer and perform the necessary calculations.
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Oscilloscope compatibility
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The N5392A Ethernet Conformance

software will run on:

- 8000 Series, version 5.2 or higher
- 9000 Series, version 1.0 or higher
- 90000 Series, version 1.0A or higher
These are shown in Table 1 below

with minimum recommended

bandwidth model and probes shown.
For oscilloscopes with earlier software

revisions, upgrade software is

available at http://www.agilent.com/

find/infiniium_software.

Bandwidth of

Recommended recommended Recommended Bandwidth of
Data rate Standard oscilloscope oscilloscope probe recommended probe
10 Mb/s, 10BASE-T, DS0/MS08064A 600 MHz 1130A 1.5 GHz
100 Mb/s 100BASE-TX DS0/MS08104A 1 GHz 1130A 1.5 GHz
DS0/MS09064A 600 MHz 1130A 1.5 GHz
DSO0/MS09104A 1 GHz 1130A 1.5 GHz
DS0/DSA90254A 2.5 GHz 1131A 3.5 GHz
DS0/DSA90404A 4 GHz 1132A 5 GHz
DS0/DSA90604A 6 GHz 1134A 7 GHz
DS0/DSA90804A 8 GHz 1168A 10 GHz
DS0/DSA91204A 12 GHz 1169A 12 GHz
DS0/DSA91304A 13 GHz 1169A 12 GHz
Gigabit Ethernet 1000BASE-T DSO0/MS08104A 1 GHz 1130A 1.5 GHz
(4x250 Mb/s) DS0/MS09254A 2.5 GHz 1131A 3.5 GHz
DS0/DSA90254A 2.5 GHz 1131A 3.5 GHz
DS0/MS09404A 4 GHz 1132A 5 GHz
DS0/DSA90404A 4 GHz 1132A 5 GHz
DSO/DSA90604A 6 GHz 1134A 7 GHz
DSO0/DSA90804A 8 GHz 1168A 10 GHz
DS0/DSA91204A 12 GHz 1169A 12 GHz
DS0/DSA91304A 13 GHz 1169A 12 GHz

Table 1. Recommended oscilloscopes and active probes
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Tests performed
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The N5392A Ethernet electrical
performance validation and
conformance software performs

Standard reference

the following tests as per the IEEE
802.3-2005 and ANSI X3.263-1995
standards.

Description

IEEE802.3.2005 Sub clause 40.6.1.2.1

Difference A, B peak output voltage®

IEEE802.3.2005 Sub clause 40.6.1.2.1

Point A peak output voltage®

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point A template test”

IEEE802.3.2005 Sub clause 40.6.1.2.1

Point B peak output voltage*

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point B template test”

IEEE802.3.2005 Sub clause 40.6.1.2.1

Point C peak output voltage®

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point C template test”

IEEE802.3.2005 Sub clause 40.6.1.2.1

Point D peak output voltage™

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point D template test”

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point F template test”

IEEE802.3.2005 Sub clause 40.6.1.2.2

Point G droop test”

IEEE802.3.2005 Sub clause 40.6.1.2.3

Point H template test”

IEEE802.3.2005 Sub clause 40.6.1.2.2

Point J droop test”

IEEE802.3-2005 Sub clause 40.8.3.3

MDI common mode output voltage

IEEE802.3-2005 Sub clause 40.6.1.2.5

Jitter master filtered

IEEEB02.3-2005 Sub clause 40.6.1.2.5

Jitter master unfiltered

IEEE802.3-2005 Sub clause 40.6.1.2.5

Jitter slave filtered

IEEEB02.3-2005 Sub clause 40.6.1.2.5

Jitter slave filtered

IEEE802.3-2005 Sub clause 40.8.3.1

MDI return loss

IEEEB02.3-2005 Sub clause 40.6.1.2.4

Transmitter distortion™

With or without disturbing signal

Table 3. Ethernet electrical tests for 1000BASE-T performed by the N5392A software
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Tests performed (continued)
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Standard reference Description

ANSI X3.263-1995, Section 9.1.3 +V,, overshoot

ANSI X3.263-1995, Section 9.1.3 +V,; overshoot decay

ANSI X3.263-1995, Section 9.1.3 -V, overshoot

ANSI X3.263-1995, Section 9.1.3 =V, Overshoot decay

ANSI X3.263-1995, Section 9.1.6 AOI +V, , rise time

ANSI X3.263-1995, Section 9.1.6 AOI+V, , fall time

ANSI X3.263-1995, Section 9.1.6 AOI +V , rise/fall time symmetry
ANSI X3.263-1995, Section 9.1.6 AOI -V, rise time

ANSI X3.263-1995, Section 9.1.6 AOI -V, fall time

ANSI X3.263-1995, Section 9.1.6 AOI -V, rise/fall time symmetry
ANSI X3.263-1995, Section 9.1.8 Duty cycle distortion

ANSI X3.263-1995, Section 9.1.4 Signal amplitude symmetry

ANSI X3.263-1995, Section 9.1.9 and Transmit jitter

IEEE802.3-2005 Sub clause 25.4.5

ANSI X3.263-1995, Annex J UTP AOI template

ANSI X3.263-1995, Section 9.1.2.2 UTP +V, , differential output voltage
ANSI X3.263-1995, Section 9.1.2.2 UTP -V, differential output voltage
ANSI X3.263-1995, Section 9.1.5 Transmitter return loss

ANSI X3.263-1995, Section 9.2.2 Receiver return loss

Table 4. Ethernet electrical tests for 100BASE-TX performed by the N5392A software
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Tests performed (continued)
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Standard reference

Description

IEEEB02.3-2005 Sub clause 14.3.1.2.5

Common mode output voltage

IEEE802.3.2005 Sub clause 14.3.1.2.1,
Figure 14-9, Table 14-1

Template MAU

IEEE802.3.2005 Sub clause 14.3.1.2.1,
Figure 14-10

Template TP_IDL with TPM

IEEEB02.3.2005 Sub clause 14.3.1.2.1,
Figure 14-10

Template TP_IDL without TPM

IEEE802.3.2005 Sub clause 14.3.1.2.1,
Figure 14-12

Template Link Pulse with TPM

IEEE802.3.2005 Sub clause 14.3.1.2.1,
Figure 14-12

Template Link Pulse without TPM

ANSI X3.263-1995, Section 9.1.3

Peak differential output voltage

IEEE802.3.2005 Sub clause 14.3.1.2.1

Harmonic content

IEEE802.3.2005 Sub clause 14.3.1.2.1 and Jitter with TPM
Annex B.4.1 and B.4.3.3
IEEE802.3.2005 Sub clause 14.3.1.2.1 and Jitter without TPM

Annex B.4.1 and B.4.3.3

IEEE802.3.2005 Sub clause 14.3.1.2.2 and
Annex B.4.3.2

Transmitter return loss

IEEE802.3.2005 Sub clause 14.3.1.3.4 and
Annex B.4.3.5

Receiver return loss

Table 5. Ethernet electrical tests for 10BASE-T performed by the N5392A software
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Measurement requirements
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To use the N5392A Ethernet
electrical performance validation

and conformance software on your
Infiniium oscilloscope, you will need
oscilloscope probes and probe heads,

the Agilent N5395B Ethernet electrical

conformance test fixture and other
test accessories depending on the
Ethernet standard and test suites you
want to perform. For 10BASE-T and
100BASE-TX Ethernet testing, the
test configurations are similar. For
1000BASE-T, the testing requirements
can include jitter tests, tests with

the disturbing signal, and return loss
measurements, which presents a

much more complex test configuration.

The following section describes the
fixtures and tests.

+ Nb5395B Ethernet electrical
conformance test fixture
The Agilent N5395B Ethernet
electrical conformance test fixture

10

includes a main test fixture board, a
short RJ-45 interconnect cable, and
a small impedance calibration board
(see Figure 4). The main test fixture
board is subdivided into 8 fixtures
which are configured specifically
for the requirements of different
tests. Ethernet device connection

is accomplished through the short
RJ 45 interconnect cable or through
the N5396A Gigabit Ethernet jitter
test cable. Several tests require
equipment in addition to the
Infiniium oscilloscope; in these
cases, the connection to the test
fixture is accomplished using BNC
and SMA cables while the control
of such equipment is accomplished
by the software through the

82357A/B USB-GPIB adaptor. Some
measurements require a direct SMA
cable connection to channels on
the oscilloscope, however, most
commonly the connection is via an
Agilent InfiniiMax active differential
probe (1130A, 1131A, 1132A,
1134A, 1168A, or 1169A) with

an E2678A socketed differential
probe head.

N5396A Gigabit Ethernet jitter test
cable and Gigabit Ethernet jitter
measurement

The N5396A Gigabit Ethernet jitter
test cable allows you to make
1000BASE-T jitter measurements
with the N5395B Ethernet electrical
conformance test fixture. The
103-m cable has a RJ-45 connector
on one end to connect to the
device under test (DUT), and a

DBY connector on the other end to
connect to the N5395B Ethernet
test fixture board. The T000BASE-T
jitter measurements are best made
using two Agilent InfiniiMax active
differential probes (1130A, 1131A,
1132A, 1134A, 1168A, or 1169A)
with the E2677A/N5381A solder-in
and E2678A socketed differential
probe heads.

Return loss measurements

The N5392A Ethernet electrical
performance validation and
conformance software supports
the T000BASE-T return loss
measurement which requires
the N5395B Ethernet electrical
conformance test fixture, 3 SMA
cables and an appropriate vector

network analyzer. We recommend
you use one long (36”) SMA cable
to connect the vector network
analyzer to the N5395B fixture

and two short (~12") SMA cables
for fixture interconnection. The
software can either control the
vector network analyzer to access
the measurement data or read one
of several vector-network-analyzer-
created ASCII data files for the
measurement results. Supported
file formats are TouchStone and
CITIFile. The software will convert
the 100-ohm measured data into
the 85- and 115-ohm systems as
required in the specification. The
network analyzer and main test
fixture are calibrated using the
impedance calibration board, which
has separate RJ-45 connectors for
an open circuit, a short circuit, and
50-ohm load.

1000BASE-T disturbing signal
There are two suites of tests

that require an interfering signal
referred to as the “disturbing
signal:” the template test suite

and the distortion test suite. The
disturbing signal is created by two
Agilent 33250A arbitrary waveform
generators which are controlled and
calibrated by the N5392A software.
The disturbing signal tests require
four BNC cables to connect the
function generators, two short
(~12") SMA cables for fixture
interconnection, and two long
(36") SMA cables to make direct
connection to the oscilloscope for
measurements.


http://www.dzsc.com/ic/sell_search.html?keyword=N5392A

Ordering information
0 0"N5392A"0 0 0

The following products are used in the
total solution for Ethernet testing with

the N5392A:

Model number Description

N5392A User-installed license

Option 021 Factory-installed license on new 9000 or 90000 Series oscilloscopes
N5435A Option 008 Server-based license for 9000 and 90000 Series oscilloscopes
N5395B Ethernet electrical conformance test fixture

N5396A Gigabit Ethernet jitter test cable (for T000BASE-T jitter test)

113XA or 116XA InfiniiMax active differential probe

E2677A or N5381A InfiniiMax solder-in differential probe head

E2678A InfiniiMax socketed differential probe head

An alternative to purchasing the E2677A and E2678A is the E2669A

E2669A InfiniiMax connectivity kit for differential/single-ended measurements (contains one E2575A
differential browser probe head, four E2677A solder-in differential probe heads, and two E2678A
socketed differential probe heads)

33250A 80-MHz arbitrary waveform generator
82357A/B USB/GPIB interface
VNA Network analyzer that can measure in the 10-100 MHz range. Supported network analyzers:

« 8752x/53x
» 4395x/96x
« E5070x/71x
» E5061x/62x

» N5230A
Accessories
10833D GPIB cable, 0.5 meter (other lengths available, check with your Agilent representative)
8120-1840 BNC (m) — BNC (m) cable, 48". Connects two BNC female ports.
SMA cables 4 maximum needed. Recommend two long (36”) and two short (~12") cables.

Suggested vendor, part number
* Farnell, 8558566 (36" length)
 Farnell, 1056167 (0.25 m length)

SMA push-on connectors Aids productivity by not requiring threaded SMA connections.
Order 33SMA-Q50-0-4 from S.M Electronics

Table 6. Products used for all 10/100/1000 tests for N5392A Ethernet solution

1"
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To purchase the Nb392A Ethernet

electrical performance validation and

conformance software with a new or

existing Infiniium oscilloscope, order
the following:

1000BASE-T measurements

Model number Core Jitter Return loss  Disturbing signal 100BASE-TX measurements  10BASE-T measurements
N5392A/ 1 1 1 1 1 1
DS090000A-021
N5395B 1 1 1 1 1 1
N5396A 1
113XA/116XA 1 2 1 1
E2677A/N5381A 2
E2678A 1 1 1 1
33250A 2
82357A/B 1 1
VNA 1
GPIB cables 1

(2 if together

with return loss)
BNC cables 1 1 4 1
SMA cables 3 4
SMA push-on 6 (optional)
connectors

Table 7. Order guide for each Ethernet measurement standard. To determine total number of a given model number for an aggregate
capability (more than one column), use highest number in row using those columns. For example, to perform all 10/100/1000
measurements, two 113XA or 116XA probe amplifiers are required.

Related literature

Publication title

Publication type Publication number

Infinijum DSO/DSA90000A Series

Data Sheet

5989-7819EN

Infiniijum Application Server License for Data Sheet 5989-6937EN
Infiniijum Oscilloscopes

lInfiniium 8000 Series Oscilloscopes Data Sheet 5989-4271EN
E2688A High-Speed Serial Data Analysis and Data Sheet 5989-0108EN
Clock Recovery Software

Infiniium 9000 Series Oscilloscopes Data Sheet 5990-3746EN
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Product Web site

For the most up-to-date and complete
application and product information,
please visit our product Web site at:
www.agilent.com/find/scope-apps
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Agilent Technologies Oscilloscopes

Multiple form factors from 20 MHz to >90 GHz | Industry leading specs | Powerful applications
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Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products
and applications you select.

©) Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent
Open 'aor

www.agilent.com/find/open

Agilent Open simplifies the process of
connecting and programming test systems
to help engineers design, validate and
manufacture electronic products. Agilent
offers open connectivity for a broad range
of system-ready instruments, open industry
software, PC-standard I/0 and global
support, which are combined to more
easily integrate test system development.

Microsoft and Windows are U.S. registered
trademarks of Microsoft Corporation.

www.agilent.com/find/nb392a

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when promised.
You will get full value out of your Agilent
equipment throughout its lifetime. Your
equipment will be serviced by Agilent-
trained technicians using the latest
factory calibration procedures, automated
repair diagnostics and genuine parts. You
will always have the utmost confidence
in your measurements.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance, onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to:

www.agilent.com/find/removealldoubt

www.agilent.com

For more information on Agilent
Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactus

Americas
Canada (877) 894-4414
Latin America 305 269 7500

United States

(800) 829-4444

Asia Pacific

Australia 1800 629 485
China 8008100189
Hong Kong 800 938 693
India 1800112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008

Europe & Middle East

Austria
Belgium
Denmark
Finland
France
Germany
Ireland
Israel

Italy
Netherlands
Spain
Sweden
Switzerland
United Kingdom

0820 87 44 11
32 (0) 2 404 93 40
4570131515

358 (0) 10 855 2100
0825 010 700

01805 24 6333

1890 924 204
972-3-9288-504/544
39 02 92 60 8484

31 (0) 20 547 2111
34 (91) 631 3300
0200-88 22 55

0800 80 53 53

44 (0) 118 9276201

Other European countries:
www.agilent.com/find/contactus
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