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Introduction

Easy-to-use oscilloscope application that lets you:

— Save time in understanding details of standards

— Reduce your IEEE 802.3 test times from hours to minutes
— Debug your device using custom configurations

— Characterize up to four lanes in multi-lane devices

The greatly increased worldwide demand for video and data transfer

has created new requirements for network expansion, driving innovative
network elements for operation up to 100 Gb/s. New designs are facing
more challenges while transferring these signals on printed circuit boards
within hosts and modules, even for short distances. Measuring the IEEE
802.3 parameters can take a full day when manually characterized, and
recalculating factors and equation-driven limits adds to the time the
designer spends on testing.

Keysight Technologies, Inc. created the N1081A, N1082A, N1083A and
N1084A IEEE 802.3 Compliance and Debug Applications to simplify
measuring these transmitter parameters and to obtain full results to
test limits in a few minutes. This will keep you focused on getting your
products to market knowing that your results are built on the heritage
and consistency of Keysight measurement technology.



Transform Complexity into Simplicity

Satisfying the comprehensive requirements of the IEEE 802.3 clauses can be very complex. The list of tests and test
conditions vary from clause to clause, and each can be challenging to properly set up. The tests between each IEEE 802.3
clause vary, as do the test limits. An example of one group of tests from clause 93 is below. The time for your test
development team to read and interpret the specification and then implement that understanding into test plans can take

several months of effort.

Parameter Subclause reference Value Units
Signaling rate 93.8.1.2 25.78125 £100 ppm GBd
Differential peak-to-peak output voltage (max.) 93.8.1.3

Transmitter disabled 30 mv

Transmitter enabled 1200 mv
DC common-mode output voltage (max.) 93.8.1.3 1.9 Vv
DC common-mode output voltage (min.) 93.8.1.3 0 Vv
AC common-mode output voltage (RMS, max.) 93.8.1.3 12 mV
Differential output return loss (min.) 93.8.14 Equation (93-2) dB
Common-mode output return loss (min.) 93.8.1.4 Equation (93-3) dB
Transition time (20-80% min.) no equalization 93.8.1.5 8 ps

Development and characterization of advanced integrated
circuits is time-consuming and expensive. Designers utilize
test adapters to fully characterize their parts for use in their
own or their customer’s circuits. For more information about
these adapters, please visit http://shop.wilder-tech.com/
category_s/42.htm.

Hosts and modules have unique interface
connectors and require compliance boards

Howt caialieice: or test adapters to enable connection to test
FPGA [S== board or test adapter equipment. Designers endeavor to minimize the
trace lengths on the compliance boards and
cable lengths.

Module compliance board or test adapter
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By pairing your test adapter or compliance board with the
86100D, 86108B and N108xA software, you will have the
simplest and most powerful solution available to optimize
your designs and offer the best products to your customers.
Phase trimmers and a pair of cables complement your setup
for the most consistent and accurate measurements.




Debug and Verify Your Designs Quickly and Easily

Select industry-leading hardware Configure your measurements

Configure your oscilloscope for a single module (as below) Customize parameters that are specific to your setup,

or multi-module (listed in ordering guide). Connect your such as data rate and attenuation. Use default values or
device through the recommended phase trimmers to have enter your own settings including number of waveforms
access to measurements with intrinsic jitter as low as 50 fs. or patterns taken; type of pattern; and whether or not to

For return loss, also connect the Economy or Performance remove the effects of test cables. Choose Normal mode to
Network Analyzer, which are controlled by the DCA-X for test within compliance limits or choose Debug mode to test
S-parameter measurements. to your custom limits and adjust other test parameters.

SetUp I Select Tests  Configure IConnectl Run Tests | Automation I Results I Html Reportl
Mode: % Compliance ¢ Debug

Activate/Refresh Limit Set... | Active: (Official) IEEE 802.3 KR/CR Test Limit
E- O KR Tests Settings For: TX On Voltage Scale
@ Channels for N10454 (Slot 1, Ch A and B) Select ortypein a value:
a Fles
@ Number of UI (1e6) ) m
@ samples Taken for Eye Mode (250e3)
@ Bandwidth (25e8) T On Voltage Scale: Auto wil
@ Sample Rate (8029) automatically set the valtage scale far
Y1 On Voltage Scale (Auto) tests with the transmitter on. To
T © 0 otage Sl ) ey e, e n e
- @ Disable Pattern Check (Disable) FEES . -
= o = .
‘© 55 [ g& °® ‘ @ Save Tested Wavefarms (Mo) To remove a custom value: Open the
o = = @ Select Waveform Directory (C:\Temp\KRwim) list, use keyboard Down/Up Arrow
keys and press Delete,
Phase Trimmers >>
(recommended)

Transmitter

Choose from nearly 400 tests

The tests required for each of the transmit and test signal
groups are available. You can click on all tests, a group

. . of tests or individual tests. The full test name appears in
Select desired 10G/25G transmit clause the test list and is shown in the test results and reports.

The N108xA IEEE 802.3 applications cover all transmitter A description of the test and reference to the IEEE 802.3
tests for nine clauses and conveniently organize the tests by ~ clauses are shown for each test.
clause. Click on the desired test group, and the appropriate

tests are Offered in Select TeStS SetUp Select Tests ICDnﬁgurel Connectl Run Tests I Automation I Resultsl Html Reportl
E-[]1® KR Tests .
=0 ™ain valtags Measurements {pattern: 1010)
O Differential Peak to Peak OQutput Voltage Test with TX disable
O Differential Peak to Peak Output Voltage Test with TX disabled
O comman Mode voltage Test
& Differential Peak to Peak Output Voltage Test
ffe | Peak k ol
D @ Jitter and Datarate Measurements
Jitter {pattern: 1010}
@ 0 |
Data Rate (pattern: 2 or 3)
@ o "

SetUp |SelectTests | Configure | Connectl Run Tests | Automation | Results | Himl Report
IEEE 802.3 Test Environment Setup

=
—Device Under Test (DUT)

— rement Opion—— = ® Jitter (pattern: 2or 3)
SelectMeasy o O/ Random Jitter
& 10GBASE-KR [0/ Deterministic Jitter
: Total Jitter
 ADGEASE-KR4 o/

=[] @ Transmitter Output Waveform Measurements (pattern: Square &)

[ & Transition Time (20%-80%) - Rising Edge

L[] & Transition Time (20%-80%) - Faling Edae

' Transmitter Qutput waveform Requirements Related to Coefficient Update (pattern: Squars

" ADGBASE-CR4
€ 100GBASE-CR10

 100GEASE-KR4 O ¢ ) Coaf'ﬁc!ent Update ¢_1inc ¢_0 hold c_1 hold
[0 C Coefficient Update c_1 dec c_0 hold c_1 hold
" 100GBASE-CR4 [0 O coeffident Update ¢_1hold ¢_0incc_1 hold
- ALl CA . [0 © Coeffident Update c_1 hold c_0 dec c_1 hold
l I nPFi [0 © Coefficient Update c_1 hold c_0 hold c_1inc
[0 © Cosfficient Update ¢_1 hald c_0 hold c_1dec M
< ¥

Test: Differential Peak to Peak Output Voltage Test

Pass Limits: Differential Voltage <= 1.200 v ~
Description: Test the maximum voltage with the TX enabled

Limit Set: [EEE 802, 3 KR/CR. Test Limit

Reference: 802,3ap-2012_KR Spec - Section 72,7, 1 Table 72-6




Debug and Verify Your Designs Quickly and Easily

Measure challenging parameters fast

Simply follow the steps and click Run Tests. The N108xA
applications, 86100D DCA-X and ENA/PNA readily measure
your device.

Set Up| Select Tests | Configure Connect |Run Tests| Automation | Results| Html Report |

Instructions for Connection: Waveform and Jitter Connections

7 tests will

be run. Waveform and Jitter Connections

1 physical
setup will be
used.

Follow these
instructions
to start
testing

Phase Trimmers >>
(recommended)
DC Blocks >>

(required for Host)

Please follow these steps.

1) Set up your equipment and cables as shown

NOTE: For Host tests, be sure to include the DC blocks

2) For optimal results, be sure to run the de-skew utility before running «
3) Connect your device

4) Set device to desired data rate

5) Set your device to generate the desired pattern for the first test
Note: Recommended minimum pattern length is 127 bits

You be prompted to provide patterns for jitter as needed

6) Click below to continue tests

1 Run Tests | supprssall comnection

Obtain concise compliance reports

Users and customers are interested in the performance of
your devices. Share a report that shows the test conditions,
summary of pass/fail, summary of all tests, and details for
each test. Many include the appropriate screen shot of the
measured parameter.

SetUp | Select Tests | Configure | Connect | Run Tests | Automation | Results  Himl Repart

A KEYSIGHT

IEEE 802.3 KR/CR App Test Report
Overall Result:

Test Configuration Details
Device Description

Speed Grade 10GBASE-KR

Test Session Details

FlexDCA SV Version 02.50.51
DCA Model Numbers Fra

: B

1000, Slot1: 3810285 , Slot2: Not Present, Slot2: Not Present, Slotd: Not Present

Frame: MY50100109 , Siot1: US51430108 , Siot2: X000G00000(, Siot3: XO0O0C000C
Slotd: XOOOOOOO000

Application SW Version © 05
Debug Mode Used

Compliance Limits
(official)

Last Test Date

DCA Serial Numbers

IEEE £02.3 KR/C

Test Limit

2012-08-15 15:49:40 UTC -07:00

Summary of Results

Test Statistics

Failed| B

Passed

Total

Control your device or other equipment

The Automation tab lets you enter commands to control
external devices or equipment, further sequence your tests,
or to control timing.

Set Up | Select Tests| Configure | Connect| Run Tests Automation | Results| Html Report|

Execute commands from: © Script ¢ Files Start Settings...

| Commands... | o

¢ ion C d
Save As...

Create: © Single Command ¢ Entire Script

1. Select ication tab or d desired action:

Set Up | Select Tesls] Conﬁgure[ Connecll Run Tesls| File Menu|

€ Click Radio Button ¢ Select Existing Value from Combo Box

© Click Check Box © Enter New Value In Combo Box (if accepts user text)

© Type in Text Box © Connect App to External Instrument

2. Use command(s):

Somments (lines starting with #)

More Info Cancel

Try a command: ] <enter>

Response: l

See device performance in one view

In a few minutes, you'll have test results showing which
parameters passed or failed and the margin compared to
limits. These results will provide immediate insight into how
you'll need to improve your design to meet the challenging
tests in the IEEE 802.3 clauses.

SetUp | select Tests | Configure | Comnect | Run Tests | Automaton Results | i Report |

Test Name [ actzlval [vargn — [Passiimts
/ DME Differential Peak to Peak Output Voltage Test 836 mv 39,3%
& DVE TL-Transition Positon Spating (period) Test 10E-39
/ Randem Jitter Smux
/ Determinissc Jtter Ut
/ Total Jitter s4mUn
X Transiton Time (21

15.000 ps

15.000 ps
/ Duty Cycle Distortion 5 mur 8
/ Data Rate Mean 10,312544000 G 47.9%

10311468750 Ghps <= VALUE <= 10.313531250 Gbps

|[etails: Data Rate Mean
/ Tril 1 |

Parameter [value

Pass Limits [10.311468750 Gbps to 10,313531250 Gbps]
ParameterTested  DataRate

Actual Value 10,312544000 Ghos

Referenced Values:

Viaveform Src DIFF 14

Data Rate




More Features to Further Streamline Your Development

Utilize test adapters

Development and characterization of advanced integrated
circuits is time-consuming and expensive. Designers utilize
test adapters to fully characterize their parts for use in their
or their customer’s circuits.

For more information on these adapters, please visit
http://shop.wilder-tech.com/category_s/42.htm.

Configure your solution in three ways

The hardware and software architecture provides wide
flexibility. You may install the N108xA on the mainframe,
which includes FlexDCA, or the N108xA on your PC,
controlling FlexDCA on the DCA, or install both N1010A
FlexDCA and N108xA on your PC. This lets you use your
PC for more processing power and other applications, or
you can have all measurement capability consolidated into
a compact solution. The ENA/PNA is controlled by the
N108xA via the PC or the DCA.

...or host and module compliance boards

By pairing your test adapter or compliance board with the
86100D, 86108B and N108xA software, you will have the
simplest and most powerful solution available to optimize
your designs and offer the best products to your customers.

Phase trimmers and a pair of cables complement your setup
for the most consistent and accurate measurements.

Conveniently de-skew your cables

Skew between the true and complement signals will often
degrade your measured performance. While you need to
characterize performance with the DUT skew included, the
N108xA guides you to quickly de-skew your test cables
using phase trimmers or to de-skew the N1045A or
86118A-HO1 remote heads for best results.




Characterize Nearly 400 Parameters

The IEEE 802.3 clauses include many challenging tests, and the table below shows each of the transmit parameters by

the appropriate table number required by the standards. The N108xA applications measure all of these parameters; empty
cells indicate that the parameter is not required for that clause. Several other parameters such as Energy Efficient Ethernet,
coefficient update and coefficient status are also included.

Model N1081A N1082A N1083A N1084A
Parameter 10G-KR / XLAUI / CAUI nPPI 40G-CR4 / 100G- 100G-
40G-KR4 100G-CR10 KR4 CR4
Signaling rate 72-6 83A-1 86-2 85-5 93-4 92-6
Transition times 72-6 83A-1,83B-3/5 86A-1,3 93-4 92-6
Differential output voltage 72-6 83A-1, 83B-3 85-5 93-4 92-6
Common mode DC voltage 72-6 85-5 93-4 92-6
Common mode AC voltage 83A-1, 83B-3. 5 86A-1,3 85-5 93-4 92-6
Single-ended output voltage 83A-1 86A-1,3
Transmitted output waveform 85-5 93-4 92-6
Far end output noise 85-5 93-4 92-6
Transmitter DC amplitude 85-5 92-6
Linear fit pulse 85-5 92-6
S De-emphasis 83A-1, 83B-3
2 Minimum VMA 83A-1, 83B-3
g Eye mask 83A-1, 83B-3/5 86A-1,3
g Crosstalk source VMA 86A-1,3
% Crosstalk source transition times 86A-1,3
Random jitter 72-6 85-5 93-4 92-6
Deterministic jitter 72-6 83A-1, 83B-3/5
Duty cycle distortion 72-6 85-5
Even odd jitter 93-4 92-6
Total jitter 72-6 83A-1, 83B-3/5 85-5
Bounded uncorrelated jitter 93-4 92-6
J2 jitter 86A-1,3
J9 jitter 86A-1,3
Data dependent pulse width shrinkage 86A-1
Signal to noise ratio 86A-1 93-4 92-6
Differential output return loss 72-6 83A-1, 83B-2/4 86A-1, 3 85-5 93-4 92-6
% Common mode output return loss 72-6 83A-1, 83B-2 86A-1,3 85-5 93-4
% CM to differential return loss 92-6
g CM to CM return loss 92-6
. Termination mismatch 83A-1, 83B-2 86A-1,3




Choose Industry-Leading Solutions

Keysight offers a wide range of electrical and optical test solutions to address current and emerging communications
standards. For IEEE 802.3, you may choose a hardware combination that fits your device data rate and other higher rate
tests for other standards. Each row shows the recommended configuration of hardware and software to measure the many
parameters. The multi-module approach is useful for designers who may already own a plug-in module.

Recommended hardware and software

Single plug-in module Multiple module solution

Oscilloscope mainframe 86100D DCA-X
86100D-ETR extended trigger
86100D-200 enhanced jitter analysis
86100D-201 advanced waveform analysis

Plug-in module 86108A or N1045A, 86117A or 86118A-HO1 dual receiver
86108B LBW/HBW, 216/232 86107A, any option
N4877A-216/232 (for clock recovery)
Software N1081A, N1082A, N1083A and N1084A IEEE 802.3 compliance applications

86100DU-401 advanced eye software, for jitter on PRBS31
Keysight I/0 Libraries, 16.3 or higher

Digital communications analyzer

Matched cable set (1) 86108B-CA3 86108B-CA3
Phase trimmers (2) 86108B-PT3 86108B-PT3
DC blocks (2) 86108B-DC3, N9398C, N9399C or 11742A
Pick-offs (2) N/A N4915A-015
,xo_ E Economy (ENA) Any 4-port model with a frequency range of at least 19 GHz
§ T‘E Performance (PNA) Any 4-port model with frequency range of at least 19 GHz

Ordering Information

Model Description Fixed license Transportable license
N1081A IEEE 802.3 10G-KR and 10G-KR4 1FP 1TP
N1082A IEEE 802.3 XLAUI, CAUI and nPPI 1FP 1TP
N1083A IEEE 802.3 40G-CR4 and 100G-CR10 1FP 1TP
N1084A IEEE 802.3 100G-KR4 and 100G-CR4 1FP 1TP
All Switch control TFP 1TP

Keysight Technologies Oscilloscopes

Multiple form factors from 20 MHz to > 90 GHz | Industry leading specs | Powerful applications
8
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www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.
ATCA®, AdvancedTCA®, and the ATCA logo are registered US trademarks of
the PCI Industrial Computer Manufacturers Group.

www.Ixistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the
Web inside your test systems. Keysight is a founding member of the LXI
consortium.

Www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’s commitment to superior product quality and lower total cost
of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

www.keysight.com/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2008
Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

www.keysight.com/find/NT108TA
www.keysight.com/find/86100D
www.keysight.com/find/FlexDCA
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