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Keysight Cybersecurity

Product and Solution Cybersecurity

Keysight is dedicated to ensuring the cybersecurity of its products and solutions. For
detailed information, please visit the Product and Solution Cybersecurity page.

Report a Product Cybersecurity Issue

If you encounter a cybersecurity issue with a Keysight product, please report it
immediately through our Product Cybersecurity Issue Reporting page.

Responsible Disclosure Program

Keysight encourages responsible disclosure of security vulnerabilities. For more details,
please visit our Responsible Disclosure Program page.

Product Software Updates

Keysight releases periodic software updates to fix known defects, incorporate product
enhancements, and address cybersecurity vulnerabilities, if any. Please ensure that your
product software is always up to date.

To search for software updates for your product, please visit the Keysight Technical
Support website at:
https://www.keysight.com/us/en/support/M809TUACA

User Documentation

Our user documentation includes comprehensive information on features that may
impact the secure deployment, use, and decommissioning of our products. This includes
details on exposed network ports, the use of cryptography and authentication, and
firmware security settings, if necessary.

Additional Resources

Network Security Solutions: Learn how Keysight helps protect your network from
threats.

Creating a More Connected and Secure World: Discover Keysight's commitment to
cybersecurity.
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This chapter provides an overview of the UALink Rx Test Application and
the related documents that can be consulted.



1 Introduction

Overview

The Keysight M809TUACA Receiver Conformance Test Application for
UALink provides a framework for using Keysight M8000 BERT Test
Solutions along with Keysight Infiniium UXR oscilloscopes to perform
Receiver testing based on the calibration and test procedures defined in
Annex 176C, Annex 176D, Clause 178, and Clause 179 of the IEEE
P802.3dj™/D2.0, Draft Standard for Ethernet Amendment: Media Access
Control Parameters for 1.6 Tb/s and Physical Layers and Management
Parameters for 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6 Tb/s Operation.

Copper Cable (CR) Interface

The coaxial copper cable (CR) electrical interface testing methodology in
UALink is designed for Direct Attach Copper (DAC) cables, emphasizing
short-reach, high-speed connectivity.

Backplane (KR) Interface

The backplane (KR) electrical interface testing methodology in UALink
builds upon the principles of Channel Operating Margin (COM) and
stressed signal testing, tailored for high-speed backplane environments.

The definitions of the acronyms and abbreviations used throughout this
User Guide are given in Chapter 9, Appendix.
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Introduction 1

Related Documents

IEEE P802.3dj™/D2.0 Draft Standard for Ethernet Amendment: Media
Access Control Parameters for 1.6 Tb/s and Physical Layers and
Management Parameters for 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6
Tb/s Operation.

M8070B documentation
For more information about M8070B software, refer to the M8070B
documentation. To locate the M8070B documents, click Start >
Keysight M8070B > Keysight M8070B Documentation.
Alternatively, you may also visit www.keysight.com/find/M8070B to
find the latest versions of the M8070B manuals.

Keysight M809TUACA Receiver Conformance for UALInk — User Guide
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1 Introduction

Contacting Keysight Technologies
For more information on products, applications or services associated with

Keysight Technologies, contact your local Keysight office.

The complete list is available at www.keysight.com/find/contactus.
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As a prerequisite to installing the UALink Rx Test Application, you require
the necessary hardware, along with certain installed software and licenses.
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2 Installing the UALink Rx Test App

System Requirements

PC Hardware Minimum Requirements

PC with Windows 11 Operating System
Memory: 8 GB RAM
Monitor Resolution: WXGA + (1440 x 900)

PC Software and Instrument Firmware Requirements

Microsoft .NET Framework
Microsoft Office
Keysight |0 Libraries Suite
Keysight Software Manager Utility
M8070B System Software for M80QO series
M8070ADVB Advanced Measurement Package for M800O Series
MATLAB Compiler Runtime R2022b (9.13)

Installer Link:
https://ssd.mathworks.com/supportfiles/downloads/R2022b/Relea
se/10/deployment_files/installer/complete/win64/MATLAB_Runtim
e_R2022b_Update_10_winB4.zip

The exact soft- and firmware versions required are listed in the

NOTE changelog or Release Notes of the relevant Receiver Conformance Test
Application version. They can also be found in the corresponding data
sheet on keysight.com.

PC Interfaces
USB, LAN

14 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide
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Installing the UALink Rx Test App 2

Configuration and License Information

The following information can be found in the M80O9TUACA Data Sheet on
the keysight.com website.

Equipment required for each standard option supported by the test
application

Minimum required instrument configuration for
M8000 BERT system
Interference source
UXR Oscilloscope
Recommended accessories and fixtures
Software configuration

Keysight M809TUACA Receiver Conformance for UALInk — User Guide 15
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Installing the UALink Rx Test App

Installing the Software

The installer for the Keysight M8091UACA Receiver Conformance Test
Application for UALink can be downloaded from the Keysight website.

1

To obtain the M8091UACA Conformance Rx Test Application installer,
go to the Keysight website:
https://www keysight.com/find/M8091UACA

In the web page’s Free Trials tab, click the Request Free Trial button
to view instructions for downloading and installing the application
software or skip to step 3.

In the web page’s Visit Technical Support section, click Drivers,
Firmware and Software tab to view instructions for downloading and
installing the latest application software.

Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



Installing the UALink Rx Test App 2

To install the UALink Rx Test Application,
1 Double-click the downloaded installer file on your PC.

2 The Setup Program for the Keysight UALink Rx Test Application
appears (Figure 1).

"M Keysight M3091UACA UALink 200G Receiver Test Compliance Application 0.99.90... X

Welcome to the Install Wizard for Keysight
M8091UACA UALink 200G Receiver Test
Compliance Application 0.99.9006.0

The Install Wizard will install Keysight M8091UACA UALink 200G

Receiver Test Compliance Application 0.99.9006.0 on your
computer. To continue, click Next.

|
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ WARNING: This program is protected by copyright law and
| | | | | | | | | | international treaties.

KEYSIGHT

TECHNOLOGIES

|

Figure 1 Setup Program for the UALink Receiver Test Compliance Application

3 Click Next. The Keysight Software End-User License Agreement
window appears.

The installer screens of your application version may differ slightly from
NOTE what is displayed in the images in this section.
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2

Installing the UALink Rx Test App

4 Select Agree to accept the license agreement.

b ]

Keysight M8091UACA UALink 200G Receiver Test Compliance Application 0.99.90... X
License Agreement [
KEYSIGHT
Please read the following license agreement carefully. TECHNOLOGIES |

KEYSIGHT SOFTWARE END-USER )
LICENSE AGREEMENT

THE SOFTWARE IS SUBJECT TO THIS END-USER LICENSE AGREEMENT (“EULA"). IF THIS

EULA IS PRESENTED ELECTRONICALLY, BY CLICKING “AGREE” YOU AGREE TO BEBOUND |
BY ITS TERMS. IF THIS EULA IS PRESENTED IN A HARD COPY FORMAT, BY USING THE i
COMPUTER, INSTRUMENT, OR MACHINE YOU AGREE TO BE BOUND BY ITS TERMS. IF YOU |
ARE ACCEPTING THIS EULA ON BEHALF OF AN ENTITY, YOU REPRESENT THAT YOU HAVE

THE AUTHORITY TO BIND SUCH ENTITY. “YOU" MEANS THE INDIVIDUAL OR ENTITY |
PURCHASING THF | ICFNSF OR THF 1ISFR OF THF SOFTWARF |

OAgree
() Do Not Agree
InstallShield
< Back Cancel
I - L
Figure 2 License Agreement window
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Installing the UALink Rx Test App

5 Click Next. The Ready to Install the Program window appears.

"H Keysight M3091UACA UALink 200G Receiver Test Compliance Application 0.99.90... X

d il the
Ready to Install the Program KEVSIGHT

The wizard is ready to begin installation. TECHNOLOGIES

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

InstallShield

< Back Install Cancel

Figure 3 Begin Installation window

6 Click Install to begin the installation.

"H Keysight M8091UACA UALink 200G Receiver Test Compliance... - X
Installing Keysight MB091UACA UALink 200G Receiver Test Compliance |
A@ﬁcat‘mn 0.99.9006.0 KEYSIGHT

he program features you selected are being installed. TECHNOLOGIES

Please wait while the Install Wizard installs Keysight MB091UACA UALInk 200G
Receiver Test Compliance Application 0.99.2006.0.

Status:

Copying new files

InstallShield

Figure 4 Installation Status window

Keysight M809TUACA Receiver Conformance for UALInk — User Guide

19



2

20

Installing the UALink Rx Test App

"M Keysight M8091UACA UALink 200G Receiver Test Compliance Application 0.99.90... X

Install Wizard Completed

The Install Wizard has successfully installed Keysight M8091UACA
UALink 200G Receiver Test Compliance Application 0.99.9006.0.
Click Finish to exit the wizard.

KEYSIGHT

TECHNOLOGIES

Click Finish to complete the installation and exit the setup app.
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Installing the License Key

Installing the UALink Rx Test App

To procure a license, you require the Ethernet Address information that is
displayed in the Keysight License Manager application installed on the
same machine as where you wish to install the license.

Using Keysight Software Manager Utility

To view and copy the Ethernet Address from Keysight Software
Manager Utility:

1

Launch Keysight Software Manager Utility on the machine where you
wish to run the Test Application and its features.

Copy the Ethernet Address, which is a set of alphanumeric values (as

highlighted in Figure 5) that appears in the Add License tab of the
application.

@\ Tools Help

Add License Host ID Information (1)

View Licenses Keysight Host ID: PCSERNO,JX28529562
ViU Ethernet Address:|24gaf411a71f ec7f665126a1

Which Host ID or address should | use when requesting licenses?

@ Licenses are installed

Enter Activation Code  -or-  Install License File

How do | get an activation code or license file?

If you have a license server,

Specify a Remote License Server

What is a remote license server?

Keysight License Manager 5 F7
When do | use this tool?

Figure 5 Viewing the Host ID

Keysight M809TUACA Receiver Conformance for UALInk — User Guide
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Installing the UALink Rx Test App

To install one of the procured licenses using the Keysight Software
Manager Utility application:

1 Save the license files on the machine where you wish to run the Test
Application and its features.

Launch Keysight Software Manager Utility.

In the Add License tab (Figure 6), use one of the options to install the
license file.

2, Tools Help

A ez Host ID Information (1)

Keysight Host ID: PCSERNO,JX29529562
View Usage Ethernet Address: 24gaf411a71f ec7f665126a1
Which Host ID or address should | use when requesting licenses?

View Licenses

@ Licenses are installed.

| Enter Activation Code | -or-

Install License File

How do | get an activation code or license file?

If you have a license server,

| Specify a Remote License Server |

What is a remote license server?

Keysight License Manager 5 £7
When do | use this tool?

Figure 6 License installation options
For more information regarding installation of procured licenses in

Keysight Software Manager Utility, refer to Supporting Documentation
section on the Keysight Software Manager Utility web page.
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Preparing to Take
Measurements

Calibrating the Instruments 24

Starting the Test Application 25

Setting up the UALink Rx Test Application 29
Using the UALink Rx Test Application 32
Overview of Channel Operating Margin (COM) 44

This chapter details the preparations that have to be made before you can
begin to take measurements with the Test App and adds some information
that is useful while running the app.

Ensure that all instruments specified in the M8091UACA Data Sheet on
the keysight.com website are defined in the Keysight Connection Expert
on the PC where the UALink Rx Test Application is installed.


https://www.keysight.com/us/en/home.html

3 Preparing to Take Measurements

Calibrating the Instruments

Calibrating the UXR Oscilloscope

If you have not already calibrated the UXR oscilloscope, Keysight
recommends calibrating the oscilloscope before performing calibrations or
tests using the Keysight M8091UACA Receiver Conformance Test
Application for UALink.

If the calibrations are not performed, warning messages are logged for
each calibration performed from the M8070B software.

To learn how to perform calibrations on the oscilloscope, refer to the
Keysight Infiniium UXR Real-Time Oscilloscope User’s Guide for more
details

24 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



Preparing to Take Measurements 3

Starting the Test Application

The UALink Rx Test Application is available to be run as a standalone
application on a PC, either locally or remotely.

Before you launch the UALink Rx Test Application, make sure that Keysight
M8070B software or Infiniium UXR software are online and active on the
respective instruments.

For calibration and tests (Draft 2.0 specification) CR standard option
requires mated compliance board s-parameter files, mated compliance
boards, and couplers whereas KR standard option requires ISI channel
s-parameter files and couplers.Ensure that proper connections with the
testing instruments are established and that the measurement
instruments are connected on the same LAN as the remote PC where the
UALink Rx Test Application is installed.

To access the UALink Rx Test Application:

1 Double-click the Keysight M809TUACA UALink Rx Test App icon on the
desktop.
The M8091UACA UALink RX Test BERT Compliance App banner
appears.
If a single instance of the M8070B software only is running online, the

UALink Rx Test Application launches after automatically getting
connected to the M8070B software.

If the UALink Rx Test Application detects more than one instance of the
M8070B software running, the Connect to M8070 System Software
for M8000 Series of BER Test Solutions (M8070) window appears
(Figure 7).

Connect to M8070 System Software for MB00D Series of BER Test Solutions(M8070) ?

Currently connected to: TCPIPO:: ::hislip0::INSTR (Keysight Technologies,M8070B,DE5250000002,7.0.600.4)
Change to
Alias/Address: TCPIPO::localhost: :hislip0: :INSTR

IDN: <unknown> |§|

@ Enter/Select VISA address/alias (or SICL address):
© select from Keysight Connection Expert 'My Instruments’:

B 1dentify / Hide unresponsive addresses
B show SICL Addresses

VISA Alias|VISA Address ManufacturerModel #Serial #Software Version

TCPIPO: :localhost: :hislipD: :INSTR n/a n/a nfa TE:]

|Refresh| |CL—K| |Cancel|

Figure 7 Connecting to M8070B if multiple instances are active
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3 Preparing to Take Measurements

2 Perform one of the following actions:

In the Enter/Select VISA address/alias (or SICL address): text field,
you can either type or copy the VISA/SICL address directly from the
Keysight M8070B Software and paste it here. To verify the correct VISA
address to connect to M8070B, access the SCPI Server Information
window (Figure 8) by clicking Utilities > SCPI Server Information...
from the main menu of the Keysight M8070B software.

SCPI Server Information

Visa Resource Strings for SCPI Access:
HiSLIP : TCPIPO::localhost: :hislip0::INSTR ﬂ
VXI-11 : TCPIPO::localhost::inst0::INSTR i
Socket : TCPIPO::localhost::5025::SOCKET [l
TelNet : telnet localhost 5024

For Remote Access : Use " x.msr.is.keysight.com " instead of "localhost”.

Note: To use TCP/IP connections it may be necessary to add the instrument in the Keysight Connection Expert.

Figure 8 SCPI Server Information window on the M8070B Software

If the BERT device is online and defined in the Keysight Connection
Expert, click Select from Keysight Connection Expert ‘My
Instruments’:. The VISA address list defined in the Keysight Connection
Expert software for each online instrument is displayed. After you have
verified the VISA/SICL address, select the correct VISA Address from
the list.
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Preparing to Take Measurements

3 Click Get (highlighted in Figure 9) in the Connect to M8070B System
Software for M8000 Series of BER Test Solutions(M8070) window.
The IDN: field displays the instrument name.

3

Connect to M8070 Systern Software for MB000 Series of BER Test Sclutions{M8070) P

Currently connected to: TCPIPO::
Change to

Alias/Address: TCPIPO: :localhost: :hislip0: :INSTR

i::hislip0:: INSTR (Keysight Technologies,M8070B,DE5250000002,7.0.600.4)

IDN: Keysight Technologies, M8070B,DE5250000002,7.0.600.: I|G_Et\

@ Enter/Select VISA address/alias (or SICL address):
O select from Keysight Connection Expert "My Instruments':

B identify / Hide unresponsive addresses
B show SICL Addresses

VISA Alias|VISA Address ManufactureriModel #|Serial #|Software Version
TCPIPO::localhost: :hislip0: :INSTR n/a n/a n/a n/a

|Refresh| |@| |Cancel|

Figure 9 IDN field displaying successful connection to M8070B

4 Click OK (bottom right) to establish connection with M8070B and to
launch the UALink Rx Test Application. If a connection is not
established, the application fails to launch.
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3 Preparing to Take Measurements

The UALink Rx Test Application appears with the Set Up tab as default
(Figure 10).

™ UALink Rx Test -- NEW PROJECT

File View Tools Help

Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report | -
Standard Option A
© CR (200GBASE-CR1, 400GBASE-CR2, B00GBASE-CR4, and 1.6TBASE-CRS)
@ KR (200GBASE-KR1, 400GBASE-KR2, B00GBASE-KR4, and 1.6TBASE-KRE)

COM Configuration

Test Channel S-Parameter (CR):

Moise Channel S-Parameter (CR):

Excel Config File (CR):

Instrument Setup
M8070:

Infiniium:

Calibration Data Persistence

Load Calibration Data

Save Calibration Data
Test Report Comments (Optional)
Device Identifier:

Device User Description:

Messages
Summaries (click for details) |Filter... |Clear... Details

N2E=01=1511:53-58-657 PM Salact Annthar Ad
< 1l >

Figure 10 Default view of the UALink Rx Test App
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Preparing to Take Measurements 3

Setting up the UALInk Rx Test Application

Calibrations are performed using mated Compliance Boards, ISI channels
and couplers etc., whereas the Device Under Test (DUT) is required in
order to run the tests. However, before you begin performing the UALink
calibrations, you must first set up the Test Application (Figure 11).

™ UALink Rx Test -- NEW PROJECT

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report | -

A

Standard Option
@ CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and 1.6TBASE-CRE8)
@ KR (200GBASE-KR1, 400GBASE-KR2, BODGBASE-KR4, and 1.6TBASE-KRE)

COM Configuration

Test Channel S-Parameter (CR):

Moise Channel S-Parameter (CR):

Excel Config File (CR):

Instrument Setup
M8070:

Infiniium:

Calibration Data Persistence

Load Calibration Data

Save Calibration Data
Test Report Comments (Optional)
Device Identifier:

Device User Description:

Figure 11 Setting up the UALink Rx Test App
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1

Under the Set Up tab:
a Select an option in the Standard Option area, to indicate the

standard under which the calibrations/tests are to be performed.
The available options are:

CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and
1.6TBASE-CR8)

KR (200GBASE-KR1, 400GBASE-KR2, 800GBASE-KR4, and
1.6TBASE-KR8)

For all standard option in the COM Configuration area, select the
Test Channel S-Parameter file, the Noise Channel S-Parameter file,
and the Excel Configuration file. For conformance testing, use the
default EXCEL Configuration file. A different one can be specified to
explore alternative scenarios.

In the Instrument Setup area:

i Click Connect... corresponding to M8070B and Infiniium to
connect to the respective instrument using the SICL/VISA
address, if not connected already.

i By default, when you start the UALink Rx Test Application, a
connection dialog is displayed to connect at least to the BERT
device, else the application fails to launch. A green dot
indicates that the instrument is already connected.

i Click Check Connections to verify that M8070B and Infiniium
are properly connected to the UALink Rx Test Application.

In the Calibration Data Persistence area, you can save the calibration
data in zip format for future use and load existing calibration data in
zip format. To understand the functionality of the Calibration Data
Persistence, refer to Understanding Calibration Data Persistence on
page 35.

In the Test Report Comments (Optional) area, enter appropriate values
in the Device Identifier:, Device User Description:, and Comments: text
fields.The content of these fields will appear in the HTML Report
that is generated after test runs. Performing this step is optional.
However, Keysight recommends entering these values to identify
the test results for the corresponding DUT when there are a large
number of DUTs to be tested.

2 Under the Select Tests tab, select one or more Calibrations or Tests or

both options for the selected standard option.

Under the Configure tab, modify the configuration parameters based on
the values defined in the IEEE P802.3dj™/D2.0, Draft Standard for
Ethernet Amendment: Physical Layer specifications and management
parameters for 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6 Tb/s operation.
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4 In the Connect tab, the instructions and the connection diagram for
establishing connections between the test boards and the instruments
are displayed. Follow the instructions to establish the appropriate
connections for each calibration/test.

5 Once the connections have been verified and the application setup is
complete, click Run under the Run tab to start running Calibrations or
Tests.
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Using the UALInk Rx Test Application

Once you have run a procedure, you need to understand how and where
the results are presented, how you can save calibrations for later and how
to access the application log if something goes wrong.

Presentation of Results

The results of a calibration or test procedure are presented in the Results
tab. The positions and dimensions of the panes of the Results tab can be
changed.

In the default view, the top pane lists the procedures that have been run or
are to be run, while the pane underneath shows details of the procedure
selected in the top pane (Figure 12).

File View Tools Help
Set Up | Select Tests | Configure | Conn libration View | Run | Automate |Results | HTML Report

Test Name Actual Value|Margin Yo|Pass Limits| # Trials
5] Calibration Pass 100.000 Pass/Fail 3
UUG] Calibration Pass 100.000 PassfFail 1
BU] Callbration |Pass 100.000 Pass/Fail 1

Trial Summary Actual Value Margin Parameter

Completed: 3 | Mean 100.0 % S] Calibration Result - IEEE 802.3dj PAM4 CR TPO
Passed: 3  StdDev 0.000 %
" Range 0.000 %
Failed: o
T 5 Min 100.0 %
LB * | Max 100.0 %
Max Displayed: 10 sum 300.0 %
Trial 3 Pass Pass
Trial 2 Pass Pass
Trial 1 Pass Pass

Figure 12 Example results in the Results tab

For continuous calibrations (such as SJ, UUGJ, and Broadband Noise), the
calibration results will be presented in graphical and tabular form in the
Calibration View tab (Figure 13) and just as pass or fail in the Results tab.
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File Yiew Tools Hel
B e —
gure | Connect | Calibration View | Run | Automate  Results | HTML Report
NCR Calibration | W |
Sat RI Amplitude [RM5) Vs Measured SNDR

o

SHDR (9B)

MALA NOTLVHWI

RI Ampirtude (RMS) (V)

Figure 13 Example results in the Calibration View tab

For several trials of the same calibration or test performed directly after
one another, a Trial Summary (red frame in Figure 14) is included in the
results in the Results tab. The latest calibration trial will be used for the
subsequent test execution.
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File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

S1LINS3y

Completed: Mean
StdDev

Range

Passed:
Failed:
Min
Worst: Max
Max Displayed: Sum
Trial 3 Pass

Trial 2 Pass
Trial 1 Pass

Voltage Tolerance Test Result
---Additional Info--—-

[Tag] Host Channel

[Tag] Amplitude

[Tag] Crosstalk Amp

[Tag] VEC

[Tag] eye Height

[Tag] patch

Voltage Tolerance Test Results

34

Trial Summary Actual Value Margin

100.0 %
0.000 %
0.000 %
100.0 %
100.0 %
300.0 %
Pass
Pass
Pass

Figure 14

Test Name !Actuat Value|Margin L!.-":||F'ass Lir'nits|.#‘ Trials
5] Calibration Pass 100.000 Pass/Fail
UUG] Calibration Pass 100.000 Pass/Fail
BU] Calibration Pass 100.000 Pass/Fail

]
1
1

Parameter
5] Calibration Result - IEEE 802.3dj PAM4 CR TPO

Example results for several trials

If any tags are applied to the test results, the tags will be displayed in the
Additional Info section in the Results tab (see Figure 15)

Figure 15

Pass

far-short

1.2 mV

0.4V

1

15mVv

yes

Parameter i Status | Minimum

Example results in the Results tab showing tags
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Understanding Calibration Data Persistence

The Calibration Data Persistence feature (see Figure 16) of the UALink Rx
Test Application provides a way to save and load the Calibration data. The
advantage of using this feature is to save time by not having to run
calibrations again that are a prerequisite to running the UALink RX tests.
The UALink Rx Test Application manages the Calibration data in the *.zip
file format.

File View Tools Help
SetUp | Select Tests | Configure | Connect | Callbration View | Run | Automate | Results | HTML Report

Standard Option
© Cr (200GBASE-CR1, 400GBASE-CR2, B00GBASE-CR4, and 1.6TBASE-CRE)
@ KR (200GBASE-KR1, 400GBASE-KR2, BO0GBASE-KR4, and 1.6TBASE-KRE)

COM Configuration

Test Channel S-Parameter (CR):
MNoisa Channel S-Parameter (CR):

Excel Config File (CR):

Instrument Setup

MEDT7O: Connact...

Infinfium: Connect...

Calibration Data Persistence

Load Calibration Data

Save Calibration Data

Figure 16 Calibration Data Persistence area

To understand how to load calibration data before running UALink
Tests, see Loading Calibration Data on page 36.

To understand how to save calibration data after running UALink
Calibrations, see Saving Calibration Data on page 37.
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Loading Calibration Data

The UALink tests are dependent on the calibration data, which can be
obtained after performing one or more Calibrations with respect to a
standard option. Pre-saved calibration data can be used to run tests in the
current instance of the Test Application.

To load such Calibration data into the Test Application:
1 In the Calibration Data Persistence area, click Load Calibration Data.

2 In the Load Calibration Data window that appears, navigate to the
folder where the Calibration data file is located in zip format.

3 Select the required data file and click Open.
The Messages area of the UALink Rx Test Application indicates
whether or not the calibration data was loaded successfully
(Figure 17).

Summaries (click for details) Filter...| Clear..

2026-01-16 12:44:53:016 AM Calibration Data Saved

2026-01-16 12:45:40:797 AM Calibration Data Loaded

Figure 17 Messages section view after successfully loading Calibration Data

After you load the Calibration Data, the Test Application automatically
identifies the data corresponding to the UALink standard option and uses
the respective data during test runs in that instance of the Test
Application.
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Saving Calibration Data

The UALink tests are dependent on the calibration data, which can be
obtained after performing one or more Calibrations with respect to a
standard option. Running Calibrations is time-consuming and you may be
occupied for some time running each calibration (along with modifying the
hardware setup for each calibration) and obtaining the required data.

The Save Calibration Data feature helps you save the Calibration data for
future use. After you have performed all calibrations successfully, Keysight
recommends that the Calibration data be saved so that you can use the
calibrated values for UALInk tests later, if required.

To save the Calibration data:
1 In the Calibration Data Persistence area, click Save Calibration Data.

2 In the Save As window that appears, navigate to the folder where you
wish to save the Calibration data in .zip file format.

3 Click Save.

4 The Messages area in the UALink Rx Test Application indicates
whether the calibration data has been saved successfully.

Summaries (click for details) |Filter...| |Clear...| Details
2026-01-16 12:44:53:016 AM Calibration Data Saved A || Calibrati
2026-01-16 12:45:40:797 AM Calibration Data Loaded

By < I1] ]

0 Tests PASS

Figure 18 Messages section view after successfully saving Calibration Data

The Calibration Data Persistence feature only lets you either save
calibration data after calibrations have been performed in the Test
Application or load pre-saved calibration data into the Test Application
prior to running tests. If you wish to modify the calibrated data, you
should use the Calibration Editor feature within the Test Application.

Keysight M809TUACA Receiver Conformance for UALInk — User Guide 37



3

38

Preparing to Take Measurements

Using the Calibration Editor

The Calibration Editor feature in the Test Application offers you capabilities
to view and to modify calibrated values that may have been saved using
the Calibration Data Persistence feature or appear in the current instance
of the Test Application after performing one or more calibrations.

1 From the main menu of the Test Application, click Tools > Calibration
Editor....

Tools | Help

Compliance Limits »
Calibration Editor... k

Figure 19 Launching Calibration Editor from Tools menu

2 In the Calibration Editor window that is displayed (Figure 20), click a
standard option from the left pane.

Calibration Editor

=]
» C2M Host (Select a calibration table on the left)

» C2M Module
» C2C

* CR
» KR

Figure 20 Calibration Editor window

3 Select a calibration type corresponding to the selected standard to
view the corresponding default calibration data or the data from a
recent calibration run in the current instance of the Test Application.
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Figure 21 displays the default calibration data for SJ calibration under
c2C.

Calibration Editor

E B
» C2M Host
» C2M Module
» C2C
~ CR
Steady-State Voltage
SNDR

Name:
Description:
Calibration Date:

UUG] Calibration Expires: 19/01/2026 09:12:55 AM
BUJ

Transmitter Equalization

Differential Pk-Pk Voltage

Broadband Noise Amplitude (RMS)

KR Baud Rate 106.25 GBd 106.25 GBd

Instruments:

Calibration Valid For:

Product Serial Number

Calibrators:

Product al Numl|

Calibrated Parameters: |Add Row]| D
Inp Output

sl Pl1
== el == sl

Figure 21 Default information for the selected calibration type
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Figure 22 displays calibration data as it appears directly after the Test
Application has performed SJ Calibration, while Figure 23 displays
pre-saved calibration data (corresponding to SJ Calibration) that has been
loaded.

File View Tools Help
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |S] Calibration Ly’

Set PJ1 Vs Measured S) Set PJ1 [Measured SJ ‘
100mUl | 120 mul
200mUI_|18.0 mUI
50.0mUI_452 mUl
750 mUl 669 mUI
100.0 mUI|96.7 mUI

500.0 mUI 467.4 mUI
600.0 mUI|558.9 mUI
700.0 mUI 654.8 mUI
800.0 mUI 7412 mUl
900.0 mUI 809.5 mUI
1.0000 Ul |923.1 mUI
11000 U1 [1.0212 U1

MIIA NOILVISEITVD

PI1 (UI)

Figure 22 Plotted data in the Calibration Viewer for SJ Calibration
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Calibration Editor
BB
» C2M Host
» C2M Module
- C2C
Amplitude

Name:
Description: Sinusoidal Jitter calibration.

UG Calibration Date:

BU1

Broadband Noise Amplitude (RMS) G alion|Expiiee: 31/12/9999 11:59:59 PM

Calibration Valid For:
Range
From To
Baud Rate 53.125 GBd‘ 53.125 GBd

Instruments:

R R R R RRRRBRRRRRRRRRBRRRRRRrRII_I[I™R®RR
| Serial Number

MB8045A MY58500586
M80578 MY59400269

Calibrators:
EEEERRRRREEREEEEE R,
Serial Number

I
IN1000A US57330063

N1060A US60420129

Calibrated Parameters: Add Row|
S wmp: [ oupw
s PI1
our 0 uI
12 muI 10 mul
18 muUI 20 muI
45.2 mul 50 mul
66.9 mul 75 mul
96.7 muUl 100 mul
187.7 mul 200 mUI
275.7 mul 300 mul
372 mul 400 muUI
467.4 mul 500 mUI
558.9 muUI 600 mUI
654.8 muUl 700 muUI
741.2 mul 800 muI
809.5 muUI 900 mUI
923.1 mul 1uI
1.0212 U1 1.1 UI

Figure 23 SJ Calibration data displayed in Calibration Editor
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Table 1 lists and describes the attributes used in the calibration editor.

Table 1 Attributes in the Calibration Editor

Attribute name Description

Name Name of the selected calibration type.

Description Description of the selected calibration type along with the test point
where the calibration is to be performed.

Calibration Date The date and time stamp when the selected calibration type was
performed.
Calibration Expires The date and time stamp to indicate the validity of the calibrated

values for the selected calibrated type.

Calibration Valid For The list of parameters and their range of values, which decide the
validity of the calibrated values.

Instruments The list of instruments that were used to perform the calibration and
the serial number of each instrument.

Calibrators The Oscilloscope and its modules used for the calibration.

Calibrated Parameters ~ The parameter values that were measured by the Oscilloscope are
displayed under the Input column whereas the calibrated parameters
and their values are displayed under the Output column. These
correlate with the Measured value and Set value in the Calibration
Viewer window of the Test Application. Some calibration types may
have more than one output parameter.

You can use the functional features that appear in the top menu in the
Calibration Editor to:

Save any changes
Discard all changes
Import calibration data for editing
Export edited calibration data into a zip file
Undo or redo any changes in the current instance
Modify
Text in the Name and Description fields
Date and Time stamp in the Calibration Expires field
Range values in Calibration Valid For table
Serial Number values in the Instruments and Calibrators tables
Both Input and Output cells in the Calibrated Parameters table
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Add one or more rows in the Calibrated Parameters table only; each new
row shall display interpolated values.

Delete one or more rows in the Calibrated Parameters table only.

After you have exported the modified data, you may use the Calibration Data
Persistence feature to use the calibrated values for a specific calibration to
run associated tests.

For more information on each feature that appears in the Calibration
Editor, refer to Using the Calibration Editor section in the Keysight
MB09TUACA Receiver Conformance Test Application for UALink Online
Help.
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Overview of Channel Operating Margin (COM)

44

COM is a figure of merit (FOM) determined from a minimum reference PHY
architecture and channel's S-parameters. It allows designers to explore
physical design trade-offs between loss, reflection, Inter-Symbol
Interference (ISI), crosstalk, and device specifications. COM was first
introduced to measure the performance margin of a channel and then
extended to digital systems. The performance of digital receivers can be
expressed in terms of COM requirements. COM is calculated using the test
channel S-parameters as well as the noise characteristics and equalization
capabilities of the actual transmitter and reference receiver. The resulting
COM metric is the Signal-to-Noise Ratio (SNR) of available signal
amplitude (As) to statistical noise amplitude (N) in dB. It can be calculated
using the equation.

COM =20 * logqg(As/N)

As refers to the signal peak amplitude observed after transmission through
the complete channel, which includes the transmitter and receiver
packages, the transmission medium, and any connectors. This amplitude
is measured after optimal equalization performed by the reference
receiver.

N is the Peak BER Noise. It is measured during a time interval depending
on the target BER and accounts for the combined impact of the receiver
intrinsic noise, the transmitter noise, the transmitter jitter (partially turned
into amplitude noise after channel propagation), and non-compensable
impairments such as crosstalk from adjacent channels, reflections, and
residual ISI after the reference equalizer.

The victim channel, referred to as THRU, is affected by both near-end
aggressor crosstalk (NEXT) and far-end aggressor crosstalk (FEXT). See
Figure 24. For calibration and testing, the impact of NEXT and FEXT
referred to as integrated crosstalk noise (ICN) is emulated using
broadband noise, either injected at the transmitter (CR) or in front of the
receiver test fixture (KR).
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Farend packagtﬁ [~ Near end package
FEXT Aggressor (Tx) NEXT Aggressor (Tx)
FEXT Aggressor (Tx) NEXT Aggressor (Tx)

Victim Driver (Tx) $———— > Victim (Rx)
FEXT Aggressor (Tx) >L NEXT Aggressor (Tx)
FEXT Aggressor (Tx) NEXT Aggressor (Tx)

e N THRU, NEXT, [ —

and FEXT s-parameters

Figure 24 Channel Model for COM

COM for KR

The Backplane (KR, clause 178) test procedure defined in IEEE
P802.3dj™/D2.0, rely on the Channel Operating Margin (COM) method
defined initially in Annex 93C, IEEE Std 802.3bj-2014, Amendment to |EEE
Std 802.3-2012: Ethernet.

The calibration and test procedures for KR consist of the following steps:

Table 2 Calibration procedure step summary

# Procedure Summary of steps

1 Channel Characterization Measure S4P for Test channel (see setup from Figure 35) and verify if it meets the requirements for the
considered interface.

2 Equipment Calibration Calibrate pattern generator jitter and amplitude and the broadband noise source (see setup from
Figure 26).
3 Tx Measurements Measure key Tx characteristics (see setup from Fig ure 26).
4 Rx Test Calibration Use the Matlab-based COM tool to calculate the amount of broadband noise to be injected at the receiver input

to meet the target COM (3 dB), depending on Tx measurements and channel S4p (step 1&3).

5 Rx Testing Perform interference and jitter tolerance tests.
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Detailed Steps for Calibration Procedures for KR

Step#1. S4P Channel Characterization

1 Measure the scattering parameters S(tc) on the Test channel (TPt to
TP5 replica) using a network analyzer as illustrated in Figure 35) or use
the S4p provided with the IS trace (see KR Configuration in the Test
App / 111 for the S4p file format requirements).

2 Inthe application, run the "Channel Characterization using the COM
tool". This will verify that the test channel COM and insertion loss meet
the requirements for the targeted interface.

Step#2. Equipment Calibration

3 Calibrate the pattern generator amplitude and jitter components using
the test setup shown in Figure 26.
These measurements (especially the amplitude calibration) should be
performed at the output of the coupler as shown in Figure 26. Doing so
will implicitly include the coupler in the transmitter, ensuring proper
accounting for the coupler loss in the system. Consequently, the test
channel specified in the field (Test Channel S-parameter) should be the
ISI trace without the coupler.

4 Calibrate the broadband noise source using the test setup shown in
Figure 26.

Similarly to the previous step, Keysight recommends calibrating the

broadband noise at the output of the coupler as illustrated Figure 26.

Consequently, the noise channel specified in the field (Noise Channel

S-parameter) should be the lossless ThroughPath.s4p file available in the

installation folder.

Step#3. Perform Tx Characterization

5 Adjust the pattern generator jitter components and de-emphasis. This
optional step should ensure that the measured characteristics are
close to those of a realistic transmitter.

The amplitude Calibration (step 2) has to be repeated when the
De-emphasis taps are adjusted.
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6 Measure following transmitter metrics (Select Tests tab.. >
Calibrations > Channel Characterization using COM

Amplitude, Transition time, SNDR, Jitter (JnU, Jrms) linearity (RLM)

This step has to be carried out for the Interference and Jitter Tolerance
Tests as the initial jitter profile of the pattern generator may be different
(50mUI 40MHz SJ required for jitter tolerance).

Step#4. COM-based Receiver Test Calibration:

7 In this step, the amount of noise to be injected at TP5a to reach the
targeted Channel Operating margin (default 3dB) is calculated by the
MATLAB - based COM tool based on the previous measurements.

Step#5. Receiver Test

8 Prior to testing the pattern generator, de-emphasis must be adjusted
accordingly to optimize the receiver performance. As an alternative to
Inter-Sublayer Link Training (ILT) or manual tuning, the M8070B
feature "BER-based De-Emphasis Optimization" can be used. For more
details, please refer to M8070ADVB User Guide.

9 The receiver is tested according to the setup displayed in Figure 33.
Noise is injected for the interference test only. The BER is retrieved
from the DUT internal error checkers using the M8070B DCl interface.
See section DUT Control Interface / 159.
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COM for CR

The coaxial copper cable (CR, clause 179) also rely on the COM approach,
but in this case, the noise is injected at the transmitter side. The following
differences can be mentioned:

1 The noise and test channels are the same, and the S4p files to be
specified in the Set Up Tab for the Test Channel S-Parameter and
Noise Channel S-parameter should be identical.

2 The Amplitude tolerance test comes in addition to the Interference and
Jitter tolerance test.

3 The pattern generator amplitude is adjusted to meet a target
Steady-State Voltage after the channel (TP5a) instead of the
Peak-to-Peak amplitude before the channel (TPO)

4 The system configuration for receiver test is displayed in Figure 33 and
Figure 34 for CR and KR, respectively.

COM for CR following IEEE P802.3dj™ Draft 1.4

The IEEE P802.3d]™/D2.0 specifies that Channel Operating Margin (COM)
calculations require precise knowledge of the channel's S-parameters
(S4p) to determine the appropriate amount of injected noise. However,
Draft 1.4 introduces an alternative method that simplifies this process.

Instead of estimating the required amount of noise to be injected, Draft 1.4
proposes adjusting the transmitter's SNDR to achieve the target COM. In
this approach, broadband noise is still added at the transmitter side to
degrade SNDR, but the key difference is that SNDR and transmitter
characteristics are measured after the channel. This allows for pulse
response measurements post-channel, eliminating the need for the
channel's S4p data.

To use this method: Navigate to the Configure tab. Enable "Debug" mode.
Set the Calibration Method parameter to "Draft 1.4".

Figure 27 and Figure 30 illustrate the required setup configurations for KR
and CR respectively.
These figures cover calibration procedures for:

Jitter

SNDR

Steady-State Voltage

Transmitter Characterization
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This method streamlines calibration by focusing on post-channel
measurements, making it especially useful when S4p data is unavailable or
difficult to obtain.
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Example Connection Diagrams

Figure 25

SJUGGY/BUJ calioration Female
Adapter (m-m) Termination Connector
O 35mm
Adapter (-m) Cable (m-m) Q 24mm

@ 18 mm
@ 1mm

Connection diagram for CR SJ, UUGJ, and BUJ Calibration

C2M/CR

Figure 26

Broadband noise calibration
For Calibration Method = COM calibration

Female
Adapter (m-m) Termination Connector
Steady-State Voltage Calibratiol O 3.5mm
Adapter (f-m) Cable (m-m) © 24mm
— © 18 mm
@ 1mm

M8069A

Direct connection

Connection diagram for CR COM Calibration

Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



Preparing to Take Measurements

C2C/KR
- Broadband noise calibration
SJIUGGJ/BUJ calibration

- Adapter (m-m) Termination
- Amplitude calibration
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m)
—

Direct connection

Figure 27

C2M - Host Input
- For Calibration Method = SNDR calibration
Steady-State Voltage Calibration Adapter (m-m) Termination
SNDR Calibration O
Transmitter Measurement for COM (ltol & Jtol)
- Eye Measurement

Adapter (f-m) Cable (m-m)
—

Direct connection

Figure 28
(Itol & Jtol) according to IEEE P802.3dj™/D1.4
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Female
Connector

O 35mm
© 24mm

© 185mm
@ 1mm

Connection diagram for KR Tx Measurement for COM (ltol & Jtol)

Female
Connector
O 35mm
© 24mm
© 1.85mm
@ 1mm

Connection diagram for C2M Host Input Tx Measurement for COM
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C2M - Module Input
- For Calibration Method = SNDR calibration
Steady-State Voltage Calibration

Female
Adapter (m-m) Termination Connector
- SNDR Calibration & O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
- Eye Measurement Adapter (f-m) Cable (m-m) @ 24mm
a} © 185mm

@ 1mm

Direct
connection

Figure 29 Connection diagram for C2M Module Input Tx Measurement for COM
(Itol & Jtol) according to IEEE P802.3dj™/D1.4

CR

For Calibration Method = SNDR calibration
- Steady-State Voltage Calibration

Adapter (m-m) Termination Comet tor
- SNDR Calibration O 35mm
- Transmitter Measurement for COM (ltol & Jtol)

" Eye Measurement Adapter (f-m) Cable (m-m)

© 24mm
© 185mm
@ 1mm

P4
Rx test reference

Direct

connection | Tx test reference

Figure 30

Connection diagram for CR Tx Measurement for COM (Itol & Jtol) accord-
ing to IEEE P802.3dj™/D1.4
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C2M - Module Input

Receiver Interference Tolerance Test
Receiver Interference Tolerance Test
- Receiver Jitter Tolerance Test

Female
Adapter (m-m) Termination Connector
O © 35mm
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm

@ 1mm

Direct
connection

| = J
\‘WUT

Figure 31 Connection diagram for C2M Module Input Rx Interference and Jitter Tol-
erance Test

C2M - Host Input
Receiver Interference Tolerance Test

Receiver Interference Tolerance Test
Receiver Jitter Tolerance Test

Female
Adapter (m-m) Termination Connector
O 35mm
Adapter (f-m) Cable (m-m) O 24mm
* © 185mm

Q@ 1mm

MB069A

Direct connection

Figure 32 Connection diagram for C2M Host Input Rx Interference and Jitter Toler-
ance Test
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CR
Receiver Interference Tolerance Test Female
Receiver Interference Tolerance Test Adapter (m-m) Termination Connector
Receiver Jitter Tolerance Test O 35mm
Adapter (f-m) Cable (m-m) O 24mm
a) —

© 185mm
@ 1mm

Direct
connection

Figure 33 Connection diagram for CR Host Input Rx Interference and Jitter Tolerance
Test
C2C/KR
Receiver Interference Tolerance Test Female
- Receiver Jitter Tolerance Test Adapter (m-m) Termination Connector
O 35mm
Adapter (f-m) Cable (m-m) O 24mm
0 © 185mm
@ 1mm
g
H
a
Figure 34 Connection diagram for KR Rx Interference and Jitter Tolerance Test
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Calibration Channels

C2M - Module Input R - Host Input

Figure 35 Connection diagram for calibration channels
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This chapter describes the calibration procedures for the UALink that are
applicable to CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and
1.6TBASE-CRS8) standard.

Before performing the CR standard tests, you must calibrate all the related
parameters. Perform calibrations in the order displayed in the test
application.

Ensure that the UXR Infiniium Oscilloscope has been calibrated.



4 UALink CR Calibrations

Calibration Parameters in Debug Mode

In the Debug mode in the Configure tab of the Test Application, some
more parameters are available to be configured, in addition to those that
can be configured in the Compliance maode. Besides, for some of the
configuration options, you may enter custom values, which provides a
greater flexibility in performing calibrations and tests.

For the CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and
1.6TBASE-CR8) standard option, the calibration parameters listed in
Table 3 are available for configuration.

Table 3 Calibration parameters in debug mode for CR standard

Calibration Parameter Description

Parameters Common to All Calibrations

Baud Rate Baud Rate for testing device and for all calibrations.

Differential Channel Partner Differential channel partner type to acquire signal.

Victim Generator PAM4 Symbol Mapping Selects how consecutive data bits are mapped to symbols.

Victim Generator PAM4 Custom Symbol Selects how consecutive data bits are mapped to symbols. The mapping is defined as a

Mapping comma-separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds
to the symbol level. First value is for Symbol 0 and last value is for Symbol 3.

Target Error Ratio Target Error Ratio for deciding if a test is passed or failed.

Target COM Target COM for deciding if a test is passed or failed.

Test Channel Configuration Specify test channel configuration that needs to be calibrated to meet COM (3 dB max).

PAM4 Symbol 1 Level Enter PAM4 Symbol 1 Level in percentage.

PAM4 Symbol 2 Level Enter PAM4 Symbol 2 Level in percentage.

Amplitude Victim Differential Amplitude.

Transmitter Cursors Controls all the cursors equalization coefficient for Transmitter Measurements.

Loop Bandwidth Select or enter the Loop BW to be used in the clock recovery.

SIRC Response For Tx Measurements Select the SIRC response for victim transmitter measurements. This will automatically be applied to

any pattern lock waveform.

SIRC Bandwidth For Tx Measurements Select or enter the SIRC BW for victim transmitter measurements. This will automatically be applied
to any pattern lock waveform.
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Number of Averages for Waveform Acquisition

Calibration Method

Parameters for BUJ Calibration

BUJ

Parameters for Steady-State Voltage Calibration

Steady-State Voltage

Description

Set the number of averages used for waveform acquisition during pulse response and SNDR
measurement.

Draft 2.0 is the default method to use for calibration (using COM).
Draft 1.4 method is using SNDR calibration.

Controls the amplitude of the BUJ jitter source.

Minimum Steady-State Voltage at TP1a/TP4 device must tolerate at its input without overloading
its front end and causing distortion/clipping that would generate poor equalization and/or BER
degradation.

Parameters for Differential Pk-Pk Voltage Calibration

Differential Pk-Pk Voltage

Minimum Voltage device must tolerate at its input without overloading its front end and causing
distortion/clipping that would generate poor equalization and/or BER degradation.

Parameters for Receiver Interference Tolerance — Transmitter Measurements for COM Model

Amplitude

SJ

UUGJ

BUJ

PAM4 Symbol 1 Level
PAM4 Symbol 2 Level
Transmitter Cursors
Np for TPOv

Dp for TPOv

Np for Rx Test

Dp for Rx Test

Jnu Type

Record Count

Pulse Response Save File

Victim Differential Amplitude.

Sinusoidal Jitter at 10x receiver loop bandwidth.

Unbounded Uncorrelated Gaussian Jitter. This is the RMS value that is set on the BERT.
Controls the amplitude of the BUJ jitter source.

Controls the level of symbol 1.

Controls the level of symbol 2.

Controls all the cursors equalization coefficient for Transmitter Measurements.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Select Jnu Type. This will select the probability use in the 12-edge output jitter measurement.
Set the record count used for Jnu measurement at TPO.

Save fitted pulse response data as two columns of time and voltage in csv format.
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Calibration Parameter

Description

Parameters for Receiver Interference Tolerance — Eye Measurement

SIRC Response for Stressed Eye

SIRC Bandwidth for Stressed Eye

CTLE Zero Frequency
CTLE Pole 1 Frequency

CTLE Pole 2 Frequency

CTLE Low-frequency Pole/Zero

Select the SIRC response for the stressed eye calibration. This will automatically be applied to any
pattern lock waveform.

Select or enter the SIRC BW for the stressed eye calibration. This will automatically be applied to
any pattern lock waveform

Defines the continuous time filter, zero frequency.
Defines the continuous time filter, pole 1 frequency.
Defines the continuous time filter, pole 2 frequency.

Defines the continuous time filter, low-frequency pole/zero.

Parameters for Receiver Jitter Tolerance — Transmitter Measurements for COM Model

Amplitude

SJ

UUGJ

BUJ

PAM4 Symbol 1 Level
PAM4 Symbol 2 Level
Transmitter Cursors
Np for TPOv

Dp for TPOv

Np for Rx Test

Dp for Rx Test

Jnu Type

Record Count

Victim Differential Amplitude.

Sinusoidal Jitter at 10x receiver loop bandwidth.

Unbounded Uncorrelated Gaussian Jitter. This is the RMS value that is set on the BERT.
Controls the amplitude of the BUJ jitter source.

Controls the level of symbol 1.

Controls the level of symbol 2.

Controls all the cursors equalization coefficient for Transmitter Measurements.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Select Jnu Type. This will select the probability use in the 12-edge output jitter measurement.

Set the record count used for Jnu measurement at TPO.
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CR Configuration in the Test Application

Draft 1.4

Draft 2.0

In order to obtain valid calibration data and test measurements for the CR
standard option, you can select the Calibration Method offered in
Configure tab (refer to Table 3):

1 Draft 1.4: Pulse response is used.
2 Draft 2.0: S-Parameter file is used.

During the Rx Calibration using COM Model run, the test application
measures the pulse response, which is then used to optimize equalizer
settings (FFE, CTLE, and DFE).

The optimized equalizer settings are then used in Eye Measurement to
construct Real-Time Eye for better presentation of equalized signal.

The measured pulse response data is saved by the test application as a csv
file with time and voltage columns. The Pulse Response Save File
configuration parameter shows the location of the saved pulse response
csv file.

Firstly, user is required to measure the test channel by using VNA to get its
S-Parameter file.

The obtained S-Parameter file is required to be loaded into COM
Configuration in Set Up tab.

During Rx Calibration using COM model run, transmitter profile and
S-Parameter file are loaded into COM Tool to produce desired broadband
noise value that met 3dB COM (this value is required by specification

typically).

In order to obtain valid calibration data and test measurements, ensure
that the test application is using the correct configuration parameters and
corresponding values. The S-parameter files are used for compensation
losses whereas the Excel configuration file consists of Channel Operating
Margin (COM) parameters.
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To configure the correct S-Parameter and Excel Config File in the Set Up
tab for the CR standard option, note the following:

1 Inthe current version of the test application, the S-Parameter files (low
loss channel) and Excel file corresponding to the standard options are
displayed by default.

Standard Option
QO cr (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and 1.6TBASE-CRS8)
. KR (200GBASE-KR1, 400GBASE-KR2, 800GBASE-KR4, and 1.6TBASE-KR8)

COM Configuration

Test Channel S-Parameter (CR):

Noise Channel S-Parameter (CR)

Excel Config File (CR):

Instrument Setup
M8070:

Infiniium:

Figure 36 Configuration files for CR standard

2 To define another Test Channel S-Parameter, Noise Channel
S-Parameter or both files, click the respective E (folder icon).

By default, the Application installer places all S-Parameter files in the
folder: C:\Program Files\Keysight\M8070B\Apps\M8091UACA\app\
SParameterProfiles for Test Channel S-Parameter and Noise Channel
S-Parameter configuration fields.
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From the default files available in the Test Application, you must
choose the correct Test Channel S-Parameter file that correlates with
the configuration parameter “Test Channel Configuration” setting as
shown in Table 4. Note that Table 4 shows just an example of
S-Parameter files; they may differ according to your test setup.

Table 4 Selecting Test Channel S-Parameter for CR Standard
Test Channel Configuration Corresponding Rx Target Insertion Standard  S-Parameter File That Can Be Selected
Settings Interference Tolerance ~ Loss Option
Parameter
Low Loss (Host Low) Test 1 15.5dB - 16.5 dB P105_P106_P107_P108_M8067A-003_774167_smoothed.s4p
Low Loss (Host Nominal) Test 1 15.5dB-16.5dB P105_P106_P107_P108_M8067A-003_774167_smoothed.s4p
Low Loss (Host High) Test 1 15.5dB-16.5dB P105_P106_P107_P108_M8067A-003_774167_smoothed.s4p
CR
High Loss (Host Low) Test 2 36.5dB-37.5dB P105_P106_P107_P108_M8067A-005_774188_smoothed.s4p
High Loss (Host Nominal) Test 2 31.5dB-325dB P105_P106_P107_P108_M8067A-005_774188_smoothed.s4p
High Loss (Host High) Test 2 26.5dB-27.5dB P105_P106_P107_P108_M8067A-005_774188_smoothed.s4p
NOTE The default S-Parameter files are the reference only, users are required
to measure their test channel's loss profile and use them for COM
calculation.
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3 Similarly, to define another Excel Config file, click the corresponding
folder icon.

By default, the Application installer places all Configuration files in the
folder: C:\Program Files\Keysight\M8070B\Apps\M8091UACA\app\
ExcelConfigFiles for the Excel Config File configuration field.

4 From the Open window that appears, select the alternative
S-parameter file (factory installed) for CR and click Open.

Currently, the test application installs a single Noise Channel
S-Parameter file for the CR and KR standards and a different Excel
Configuration file for each.

While you may also load custom S-Parameter files in the Test
Application for Test Channel and Noise Channel, you must ensure that
these files contain measurements from exactly the same test setup. Also,
the s4p file used for the Test & Noise Channels and for the replica trace
must have the same attributes:

Input Ports: 1&3

Output Ports: 284

Start Frequency: 10 MHz
Stop Frequency: 100 GHz
Step Size: 10 MHz

No. of points: 10,000

Desired formats: (DB) for dB-angle, (MA) for magnitude angle, or (RI) for
real-imaginary

64 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



UALink CR Calibrations 4
Open >
<« > ~ N <« Apps > MB09TUACA > app > SParameterProfiles ~ (@] Search SParameterProfiles »
Organize ~ New folder = - N | o
& videos » Name - Date modified Type Size
Images D 5087_3412_SN_0026_Pickoff.s4p Friday, 03/10/2025 08:02 S4P File 2,370 KB
M8091UACA-UserGuic [7] P101_P102_P103_P104_MB8067A_004_779..  Friday, 03/10/2025 08:02  54P File 8,361 KB
Release Notes D P101_P102_P103_P104_MB8067A-003_774... Friday, 03/10/2025 08:02 S4P File 8,361 KB
MOIS D P101_P102_P103_P104_M8067A-005_774. Friday, 03/10/2025 08:02 S4P File 8,361 KB
ource
‘ D P105_P106_P107_P108_M8067A_004_779..  Friday, 03/10/2025 08:02 S4P File 8,361 KB
D P105_P106_P107_P108_MB8067A-003_774... Friday, 03/10/2025 08:02 S4P File 8,361 KB
~ M This PC
D P105_P106_P107_P108_MB8067A-005_774. Friday, 03/10/2025 08:02 S4P File 8,361 KB
> Amit_Chahar
D ThruPath.s4p Friday, 03/10/2025 08:02 S4P File 810 KB
> &5 Windows (€)
> h Network
File name: |P105_P106_P107_P108_MB8067A_004_779614_smoothed.s4p ~ | S-Parameter Files (*.s4p) ~
Figure 37 Selecting an S-Parameter file from the default location
The new file location appears in the COM Configuration area for the
corresponding Test/Noise Channel or Excel Configuration File.
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File View Tools Help

Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report

FUNDI4dNOD

66

Mode: © Compliance @ Debug

UALink Rx Tests

Baud Rate (106.25e9)

Differential Channel Partner (Every Other Cha

Target Error Ratio (2E-4)

CR (200GBASE-CR1, 400GBASE-CR2, 800GBA
Target COM (3.0)
Test Channel Configuration (Low Loss (Host
PAM4 Symbol 1 Level (33.3)
PAM4 Symbol 2 Level (66.7)
Calibrations
Receiver Interference Tolerance

Transmitter Measurements for COM Modt

Amplitude (0.9)

S (0.04)

UUG] (0.01)

BUJ (0.01)

PAM4 Symbol 1 Level (33.3)

PAM4 Symbol 2 Level (66.7)
Transmitter Cursors (0.0,0.0,0.0,1.0,(
Np for TPOv (400)

Dp for TPOv (4)

Np for Rx Test (85)

Dp for Rx Test (4)

Pulse Response Save File (C:\Users\ai

» Receiver Jitter Tolerance

» Tests

>

Figure 38

Settings For: Pulse Response Save File
Select or type in a value:

C:\Users\amichaha\AppData\Local\Temp\PulseResponse.csv E\

Save fitted pulse response data as two columns of time and
voltage in csv format.

To remove a custom value: Open the list, point to a value and
p Delete. If you hold Delete down, multiple values may be
removed.

=== Remote Interface (Arsl)
ARSL CommandLine Utility:
"<command>"

<app's ip address> -c

IRemoteAte Methods
GetConfig 'PulseResponseSaveFile'

SetConfig 'PulseResponseSaveFile' '<value>'

\AnnData\l neal\Tamn\PrileaRacnnnea rev

Pulse Response Save File Configuration Parameter
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The UALink CR receiver test calibration procedures comprises of following
steps:

1 System calibration: Calibrate the equipment used to generate the
victim transmitter, impairments and crosstalk source (once per setup
configuration).

Draft 2.0 (COM Calibration)

1 Channel characterization: S-parameter measurements using a
Network Analyzer for both the low loss and high loss channels. The
S-parameter (refer to Table 4) should be measured from suggested
Mated Test Fixture. Typical replica trace S-parameters can be
generated using formula (178A-2) in Clause 93A of IEEE
P802.3dj™/D2.0. The optimal amount of channel equalization at the
transmitter is defined during this stage.

2 COM-related calibration: The following steps are performed to
complete the COM model:

a Verify channel compliance based on S-parameter analysis.

b Measure transmitter characteristics (jitter, SNDR, transition time,
and steady-state voltage).

Finally, the COM model computes the amount of broadband noise to be
injected in the noise path to test the receiver (BER measurement for
different level of noise or jitter) under a specific COM (usually 3 dB).

Two COM-related calibrations are required, one for the low-loss channel
and one for the high-loss channel. As well as choosing the appropriate test
channel S-parameter file, the user should also set the Test Channel
Configuration parameter in the Configure tab to match the chosen
channel loss. For CR tests, the channel and noise s-parameter files are
usually identical. The Calibration Persistence function can be used to
save/recall common calibration data between the two tests.
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Draft 1.4 (SNDR Calibration):

1

Stressed signal calibration: Calibrate the stress signal after the channel
in front of the receiver under test (TP4 or TP1a) with appropriate
amplitude and impairments to meet the required COM targets. The
calibration procedure requires two steps:

Transmitter Measurements: Different transmitter profiles can be
used as a starting point for the stress signal calibration. For
instance, with different jitter profile (parameters SJ, UUGJ, BUJ) as
well as rise time and SNDR (parameter Transmitter Cursors). It is
recommended that you inject a fixed amount of BUJ (e.g. 5 or

10 mUI) to obtain a jitter profile close to one listed in Table 179-7 of
the IEEE P802.3dj™/D2.0. This comes in addition to the 50 mUI
sinusoidal jitter that is required for jitter tolerance and added per
default.

Stress Signal Calibration: The calibration procedure requires the
following steps:

Channel Equalization: For Stressed Signal Calibration, it is
expected that the transmitter (FIR filter) and receiver
(CTLE-DFE-FFE) equalizers are optimized for the given channel
and transmitter profile. The amount of transmitter de-emphasis
used for channel equalization are computed from the system’s
pulse response. Note that the resulting de-emphasis taps of
the BERT pattern generator are the convolution of Transmitter
and Channel Eq taps.

The 1-tap DFE is always optimized for the actual combination
of Tx de-emphasis and CTLE using the Mueller-Mueller
algorithm.

Eye Measurement: Once the equalization is optimized, the
system applies the optimized equalizer and forms an eye
diagram.

For the CR Module Input standard, two calibrations are required for the
low-loss channel and the high-loss channel. It is also required to select the
appropriate Test Channel Configuration choice in the Configure tab.

In each standard case, the Calibration Persistence function can be used to
save/recall common calibration data.

BUJ calibration is only recommended if a fixed BUJ component is added to
the transmitter.

The pulse response is used to optimize equalizer settings (FFE, CTLE, and
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SJ Calibration

Overview  The SJ Calibration is performed to calibrate the Sinusoidal Jitter.

Connection Diagram  Connect the instruments as shown in Figure 39.

Standard Name Test ID

CR 671102

C2M/CR

- SJUGGJ/BUJ calipraton

Female
Adapter (m-m) Termination Connector

O 35mm
Adapter (f-m) Cable (m-m) @ 24mm
@ 18 mm
C D g @ 1mm

Figure 39 Connection diagram for CR - SJ, UUGJ, and BUJ Calibration

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.
Procedure  This calibration uses the Clock/8 pattern.
The Victim Generator PJ1 is set until the desired SJ value is measured.

Results The SJ Calibration returns the results
pass or fail in the Results tab

measured SJ versus PJ1 in graphical and tabular formats in the
Calibration View tab (Figure 41).
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File View Tools Help _ _
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

Test Name

S] Calibration Pass 100.000 |Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Steady-State Voltage Calibration Pass 100.000 Pass/Fail
SNDR Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 |Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail

Parameter
SJ Calibration Result - IEEE 802.3dj PAM4 CR TPO

Figure 40  CR - SJ Calibration result

File View Tools Help
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |S1 Calibration K2

Set P11 Vs Measured S
T T T T T 10.0 muL 5.7 mUI
20.0 mUL 164 mUl
50.0 mUL 38.5 mUl
75.0 mUL 594 mUl
100.0 mUI 83.5 mul
200.0 mUI 168.8 mUL
300.0 mUI 2473 mUl
400.0 mUI 326.0 mUL
500.0 mUI 422.8 mUL
600.0 mUI 490.3 mUL
700.0 mUT 585.4 mUL
800.0 mUI 670.8 mUI
800.0 mUI 756.2 mUI
1.0000 UT 840.9 mUL
1.1000 U1 929.6 mUI

MIIA NOILVHSEI1IVD

0.6
PJ1 (UI)

Figure 41 SJ Calibration calibrated data in Calibration View tab
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UUGJ Calibration

Overview  The UUGJ Calibration is performed to calibrate the Uncorrelated
Unbounded Gaussian Jitter (UUGJ) at TPOa.

Connection Diagram  Connect the instruments as shown in Figure 42.

ID
Standard Name Test ID
CR 671103
C2M/CR
- SJ/UGGJ/BUJ cal
caloraton Adapter (m-m) Termination  Gomoestor
O 35mm
Adapter (f-m) Cable (m-m) © 24mm

—

@ 18 mm
@ 1mm

Figure 42 Connection diagram for CR - SJ, UUGJ, and BUJ Calibration

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.
Procedure  This calibration uses the 1010... toggle (Clock) pattern.

The UUGJ is calibrated for a discrete number of set values of Victim
Generator Random Jitter (RJ).

Results The UUGJ Calibration returns the results
pass or fail in the Results tab

measured UUGJ versus the set RJ in graphical and tabular formats in
the Calibration View tab (Figure 44).
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File View Tools Help _ _
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

Test Name

S] Calibration Pass 100.000 |Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Steady-State Voltage Calibration Pass 100.000 |Pass/Fail
SNDR Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol |Pass 100.000 |Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail

Parameter
UUG] Calibration Result - IEEE 802.3dj PAM4 CR TPO

Figure 43 CR - UUGJ Calibration result

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: UUG) Calibration | ¥ |

Set RJ Vs Measured UUG] Set RJ Measured UUG)
0.00000 UL 11.00 mUI
7.00 mUI 12.50 mUI
14.00 mUl 16.00 mUI
28.00 mUl 22.00 mUL
42.00 mUI 29.00 mUI
56.00 mUI 42.00 muI
70.00 mUl 56.00 mUI

MIIA NOILVHEI1IVD
UUG] (UI)

Figure 44 UUGJ Calibration calibrated data in Calibration View tab
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Overview

Connection Diagram

ID

Parameters

Procedure

UALink CR Calibrations 4

The UBHPJ stress component comprises BUJ and SJ components.
However, since the SJ component compensates for the UBHPJ
component, the BUJ component is not required for calibrations.
However, if you wish a BUJ component to be included for calibration, you
can set the BUJ parameter and reduce the corresponding SJ
component, so that the overall UBHPJ component remains the same.

The BUJ Calibration is performed to calibrate the Bounded Uncorrelated
Jitter.

Connect the instruments as shown in Figure 45.

Standard Name Test ID

CR 671104
C2M/CR
- SJUGGJBUJ calioration Femal
Adapter (m-m) Termination Connertor
O 35mm
Adapter (f-m) Cable (m-m) O 24mm
@ 18 mm

@ 1mm

Figure 45 Connection diagram for CR - SJ, UUGJ, and BUJ Calibration
Refer to Calibration Parameters in Debug Mode on page 58.
This calibration uses the 1070... toggle (Clock) pattern.

The Victim Generator BUJ is set until the desired BUJ value is measured.
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Results  The BUJ Calibration returns pass/fail and the Set BUJ for which the
Measured BUJ was closest to the target value. Figure 46 shows an
example of the results.

File View Tools Help _ _
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report

Test Name

SJ Calibration Pass 100.000 |Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000  Pass/Fail
Steady-State Voltage Calibration Pass 100.000 |Pass/Fail
SNDR Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail

Parameter
BUJ calibration Result - IEEE 802.3dj PAM4 CR TPO
---Additional Info---

BUJ Calibration Results

Figure 46 BUJ Calibration result in the Results tab
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Broadband Noise Calibration

Overview  The Broadband Noise Calibration is performed to calibrate the broadband
noise in the channel.

Connection Diagram  Connect the instruments as shown in Figure 47.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration <& O 3.5mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) © 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 47 Connection diagram for CR Broadband Noise Calibration

Standard Name Test ID

CR 671105

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.

Procedure A discrete number of points from the minimum to maximum amplitude of
the random interference from the Noise Generator are calibrated.
Results  The Broadband Noise Calibration returns the results
pass or fail in the Results tab

Measured Broadband Noise Amplitude (RMS) versus Set Amplitude in
graphical and tabular formats in the Calibration View tab (Figure 48
and Figure 49)
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File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report
Test Name Actual Value|Margin %|Pass Limits|# Trials|
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 Pass/Fail |1 2
Transmitter Measurements for COM Model-Rx JTol|Pass 100.000 Pass/Fail
Broadband Noise Calibration Pass 100.000 Pass/Fail

Receiver Interference Tolerance Test Pass 100.000 Pass/Fail

Receiver Jitter Tolerance Test Pass 100.000 Pass/Fail

Trial Summary Actual Value| Margin Parameter

Completed: 5 | Mean 100.0 % Broadband Noise Calibration Result - IEEE 802.3dj PAM4 KR|Pass
P 5 | StdDev 0.000 %
o]

r Range 0.000 %
=ik M 100.0 %
RECIEE 5 | Max 100.0 %
Max Displayed: 10 | Sum 500.0 %

Trial 5 Pass Pass

Figure 48 Broadband Noise Calibration (CR) results in the Results tab
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File View Tools Help _
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |Broadband Noise Calibration| Y |

Set RI Amplitude (RMS) Vs Measured Broadband Noise Amplitude (RMS) Set RI Amplitude (RMS)|Measured H
11 pv
266 pv
410 pv
768 pV
1.159 mV
1.682 mV
2217 mV
2952 mV
3.580 mV
4391 mV
5.101 mV
5.938 mV
6.943 mV
7.809 mV
8639 mV
9.577 mV

M3IIA NOILVHEITVDO
Broadband Noise Amplitude (RMS) (V)

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
RI Amplitude (RMS) (V)

Figure 49 Broadband Noise Calibration calibrated data in Calibration View tab
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Steady-State Voltage Calibration

Overview  Steady-State Voltage Calibration is performed to accurately set and verify

the steady-state voltage levels of a test signal.

Connection Diagram  Connect the instruments as shown in Figure 50 and Figure 51.

Standard Name Test ID

C2M/CR
- Broadband noise calibration o Female
- For Calibration Method = COM calibration Adapter (m-m) Termination Connector
- Steady-State Voltage Calibration O 3.5mm
Adapter (f-m) Cable (m-m) © 24mm
« > © 18 mm
@ 1mm

MB8069A

Direct connection

Figure 50 Connection diagram for CR Steady-State Voltage Calibration - Draft 2.0

- The channel is emulated in the oscilloscope using the channel
NOTE S-parameter.
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CR
- For Calibration Method = SNDR calibration Female
- Steady-State Voltage Calibration Adapter (m-m) Termination Connector
- SNDR Calibration o o
- Transmitter Measurement for COM (ltol & Jtol)
- Eye Measurement Adapter (f-m) Cable (m-m) © 24mm
0 - @ 1.85mm
@ 1mm

3.5mm

P4 |

Rx test reference !

Direct e
connection | Tx test reference

Figure 51 Connection diagram for CR Steady-State Voltage Calibration - Draft 1.4
NOTE For Draft1.4 method, the steady-state voltage is measured after the
actual channel.

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.
Procedure  This calibration uses the PRBS13Q.

With the test channel connected, linear fit pulse response is captured in
the oscilloscope and steady state voltage is measured from it.

The Victim Generator Amplitude is set until the desired Steady State
Voltage is measured.

Results  The Steady-State Voltage Calibration returns the results
pass or fail in the Results tab
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File View Tools Help _
Set Up | Select Tests | Configure | Connect | Calibration View | Run omate |Results | HTML Report

Test Name

SJ] Calibration Pass 100.000 |Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Steady-State Voltage Calibration Pass 100.000 |Pass/Fail
SNDR Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 |Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail

Parameter
Steady-State Voltage Calibration Result - IEEE 802.3dj PAM4 CR TP1a|Pass
---Additional Info---

Steady-State Voltage Calibration Results

Figure 52 CR Steady-State Voltage Calibration result
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Channel Characterization using COM Model

Overview

Connection Diagram

ID

Dependencies

Parameters
Procedure

Results

The Channel Characterization using COM Model validates the channel
characteristics using COM model as per Table 176C-5 mentioned in Annex
176C of the IEEE P802.3dj™/D2.0 specification. This calibration should be
performed for both the low- and high-loss channel test cases.

No specific hardware connection is required.

Standard Name Test ID

CR 672100

This calibration depends on the values configured for the following
settings:

Test Channel S-Parameters
Excel Config File — to configure COM parameters

For more information on configuring Test Channel S-Parameter and Excel
Config File, refer to CR Configuration in the Test Application on page 61.

Refer to Calibration Parameters in Debug Mode on page 58.
This calibration uses the PRBS13Q pattern.

Channel Characterization using COM Model returns the results for all the
selected Test Channel Configurations, in the Results tab.

COM, including effects of Broadband Noise

Insertion Loss at Nyquist
This calibration will determine the channel de-emphasis taps settings
(Channel EQ Pre-cursor3/2/1 and Channel EQ Post-Cursor1) under the

Configure tab and will automatically update the channel equalization
coefficients in the de-emphasis taps.

Figure 53 shows example results.
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File View Tools Help

Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report
Test Name Actual Value|Margin %|Pass Limits|# Trials|
Amplitude Calibration Pass 100.000 |Pass/Fail |1
SJ Calibration Pass 100.000 Pass/Fail
UUG] Calibration Pass 100.000 Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Channel Characterization using COM model Pass 100.000 |Pass/Fail

Parameter Value
Channel Characterization Result - IEEE 802.3dj PAM4 KR Pass
---Additional Info---

PassLimit Min (MinInsertionLoss) 9.500 dB
PassLimit Max (MaxInsertionLoss) 10.500 dB

'Measurement Name tatus | Measured Value | Margin % : Pass Limits

Figure 53 Channel Characterization using COM Model (CR) calibration results in the
Results tab
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Transmitter Measurements for COM Model — Rx ITol

Overview  The Transmitter Measurements for COM Model — Rx ITol procedure

measures transmitter parameters for the calculation of test channel COM
as per Table 179-7 mentioned in section 179 of the IEEE P802.3dj™/D2.0
specification.

Connection Diagram  Connect the instruments as shown in Figure 54 and Figure 55.

C2M/CR
- Broadband noise calibration - Female
- For Calibration Method = COM calibration Adapter (m-m) Termination Connector

- Steady-State Voltage Calibration O 3.5mm

- Transmitter Measurement for COM (ltol & Jtol)

Adapter (f-m) Cable (m-m) © 24mm
8] « > © 18 mm
@ tmm

MB8069A

Direct connection

Figure 54 Connection diagram - Tx Measurement for COM Model - Rx ITol - Draft 2.0

CR

- For Calibration Method = SNDR calibration
- Steady-State Voltage Calibration

Adapter (m-m) Termination e or
- SNDR Calibration O 35mm
- Transmitter Measurement for COM (Itol & Jtol)
- Eye Measurement Adapter (f-m) Cable (m-m) @ 24mm
A—
© 1.85mm

@ 1mm

P4 |
RX test reference !

Direct
connection

| Tx test reference

Figure 55 Connection diagram - Tx Measurement for COM Model - Rx ITol - Draft 1.4
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Dependencies

Parameters
Procedure

Results

84

Standard Name Test ID

CR 672101

This procedure depends on the values configured for the following
settings:

All CR calibrations performed previously:
SJ Calibration on page 69
UUGJ Calibration on page 71
BUJ Calibration on page 73

Refer to Calibration Parameters in Debug Mode on page 58.
This procedure uses the PRBS13Q pattern.

The procedure Transmitter Measurements for COM Model — Rx ITol
returns the results for all Transmitter Electrical Output and Jitter Output
parameters for the selected Test Channel Configuration.
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Transmitter Electrical Output Specification
Transition Time
SNDR for Rx Test (Np = 85)
Level Mismatch Ratio RLM
Signal-to-Noise-and-Distortion Ratio (Np = 400)

Transmitter Output Jitter Specification

Uncorrelated jitter RMS (Jrms) (standard deviation of the probability
distribution)

Uncorrelated Jitter (J4u) (time interval from 0.005% to 99.995% of the
probability distribution)

The Output Jitter Measurement and Linear Fit Pulse Response (Np = 85)
are presented as an image in the app.

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

Test Name Actual Value|Margin %|Pass Limits|# Trials
SJ Calibration Pass 100.000 Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000 Pass/Fail
Steady-State Voltage Calibration Pass 100.000 Pass/Fail
SNDR Calibration Pass 100.000 Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 |Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail

Parameter Value Output Jitter Measurement
Transmitter Measurements - IEEE 802.3dj PAM4 CR TPO Pass Keysight Infiniium : Thursday, September 25, 2025 1:38:13 PM
---Additional Info---

PassLimit Max (J4uUpperLimit) 120.0 mul 4 I stop'd | @ I
P SNDR for Rx Test(Np=85) -11.38 dB / 4
8.12dB

(See image)

Transmitter Measurements

Figure 56 Transmitter Measurements for COM Model — Rx [Tol Calibration results in
the Results tab

Keysight M809TUACA Receiver Conformance for UALInk — User Guide 85



4 UALink CR Calibrations

Rx Calibration using COM Model

Overview

Connection Diagram

ID

Dependencies

Parameters

Procedure

Results

86

The Rx Calibration using COM Model prepares the calibration data as a
prerequisite to performing the Receiver Interference Tolerance Test. This
calibration should be performed for both the low- and high-loss channel
test cases.

No specific hardware connection is required.

Standard Name Test ID

CR 672102

This test depends on the values measured in Transmitter Measurements
for COM Model — Rx ITol on page 83.

Test Channel S-Parameters
Noise Channel S-Parameters

Excel Config File — containing COM parameter values after “Transmitter
Measurements for COM Model” is performed

Refer to Calibration Parameters in Debug Mode on page 58.

This calibration determines the Broadband Noise (RMS) value using COM
calibration until the COM value begins to decrease below 3 dB.

The following parameters are modified automatically in the Excel Config
File by the software, without any manual intervention:

Tr

Sigma RJ

Add

SNDR

R_LM

All parameters that are dependent on Baud Rate, such as CTLE and
zeros

RX_CALIBRATION =1
FORCE_TR =1

TDMODE = 0 (Calibration Method: Draft 2.0) /TMODE = 1 (Calibration
Method: Draft 1.4)

The calibrated value is displayed in the Results tab.
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Rx Calibration using COM model 100.000 |Pass/Fail 1

Parameter
COM Rx Calibration Result- IEEE 802.3dj PAM4 CR
---Additional Info---
. Measurement Value

Figure 57 Rx Calibration using COM Model calibration results
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Transmitter Measurements for COM Model — Rx JTol

Overview  The Transmitter Measurements for COM Model — Rx JTol procedure

measures transmitter parameters for the calculation of test channel COM
as per Table 179-7 mentioned in section 179 of the IEEE P802.3dj™/D2.0
specification.

Connection Diagram  Connect the instruments as shown in Figure 58 and Figure 59.

C2M/CR
- Broadband noise calibration - Female
- For Calibration Method = COM calibration Adapter (m-m) Termination Connector

- Steady-State Voltage Calibration O 3.5mm

- Transmitter Measurement for COM (ltol & Jtol)

Adapter (f-m) Cable (m-m) © 24mm
8] « > © 18 mm
@ tmm

MB8069A

Direct connection

Figure 58 Connection diagram - Tx Measurement for COM Model - Rx JTol - Draft 2.0

CR

- For Calibration Method = SNDR calibration
- Steady-State Voltage Calibration

Adapter (m-m) Termination e or
- SNDR Calibration O 35mm
- Transmitter Measurement for COM (Itol & Jtol)
- Eye Measurement Adapter (f-m) Cable (m-m) @ 24mm
A—
© 1.85mm

@ 1mm

P4 |
RX test reference !

Direct
connection

| Tx test reference

Figure 59 Connection diagram - Tx Measurement for COM Model - Rx JTol - Draft 1.4
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CR 673100

Dependencies  This procedure depends on the values configured for the following
settings:
Excel Config File — to configure COM parameters
Calibrated values from the following Calibrations:
SJ Calibration on page 69
UUGJ Calibration on page 71

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.
Procedure  This calibration uses the PRBS13Q pattern.

Results  The procedure Transmitter Measurements for COM Model — Rx JTol
returns the results for all Transmitter Electrical Output and Jitter Output
parameters for the selected Test Channel Configuration.

Transmitter Electrical Output Specification
Transition Time
Level Mismatch Ratio RLM
Signal-to-Noise-and-Distortion Ratio (Np = 400)
SNDR for Rx test (Np = 85)

Transmitter Output Jitter Specification

Uncorrelated Jitter (J4u) (time interval from 0.005% to 99.995% of the
probability distribution)

Uncorrelated jitter RMS (Jrms) (standard deviation of the probability
distribution)

The Qutput Jitter Measurement and Linear Fit Pulse Response (Np = 85)
are presented as an image in the app.
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Transmitter Measurements for COM Model-Rx JTol Pass 100.000 |Pass/Fail 1
COM Verification Pass 100.000 |Pass/Fail |1

Parameter Value Output Jitter Measurement

Transmitter Measurements - IEEE 802.3dj PAM4 CR Pass feyeisht fnfiniium i Thuzedey, Sepiember 33, G038 3:S6i03

---Additional Info---

PassLimit Max (J4uUpperLimit) 120.0 mul

SNDR for Rx Test(Np=85) 27.47 dB

LCF 3.94 dB

Output Jitter Measurement (See image)
'Measuremel

Seajy (eS| Sea AWIL

Transmitter Measurements

:L_eve_l_ml'smi
Signal-to-nd

PAMA Fter
Channel 1 -3 Various
4u Table (5207 Patt

Tolz o3| A ([Fo Tl |
Al 448559 mUl

Figure 60 Transmitter Measurements for COM Model — Rx JTol Calibration results in
the Results tab
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COM Verification

Overview  COM Verification verifies the calibration data as a prerequisite to
performing the Receiver Jitter Tolerance Test. This calibration is only
required for the high-loss channel test case.

Connection Diagram  No specific hardware connection is required.

ID
Standard Name Test ID

CR 673101

Dependencies  This procedure depends on the values measured in Transmitter
Measurements for COM Model — Rx JTol on page 88.

Test Channel S-Parameter
Noise Channel S-Parameter

Excel Config File — containing COM parameter values after “Transmitter
Measurements for COM Model” is performed

Parameters  Refer to Calibration Parameters in Debug Mode on page 58.

Procedure  The procedure COM Verification validates that the COM is above the target
value when the Tx parameters are adapted for the Jitter Tolerance Test.

Results  This calibrated values are displayed in a tabular format in the Results tab.

Transmitter Measurements for COM Model-Rx ITol |Pass 100.000 |Pass/Fail
Rx Calibration using COM model Pass 100.000 |Pass/Fail
Eye Measurement Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx JTol Pass 100.000 |Pass/Fail
COM Verification Pass 100.000 Pass/Fail

Parameter
COM Verification Result - IEEE 802.3dj PAM4 CR
---Additional Info---

COM Verification Results

Case 1 COM 'Pass ' 4.724 dB

Figure 61 COM Verification Calibration results
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This chapter describes the procedures for the UALInk Rx tests that are
applicable for the CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4,
and 1.6TBASE-CRS8) standard.

As a prerequisite, run all IEEE802.3dj CR calibrations before running tests.
Ensure that the DUT is properly connected to the BERT modules and the
UXR Infiniilum Oscilloscope.



5 UALink CR Tests

Test Parameters in Debug Mode

In the Debug mode in the Configure tab of the Test Application, some
more parameters are available to be configured, in addition to those that
can be configured in the Compliance maode. Besides, for some of the
configuration options, you may enter custom values, which provides a
greater flexibility in performing calibrations and tests.

For CR (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and
1.6TBASE-CRS) standard option, the test parameters listed in Table 5 are
available for configuration.

Table 5 Test parameters in debug mode for the CR standard

Test Parameters Description

Common Parameters
Baud Rate

Differential Channel Partner

Victim Generator PAM4 Symbol Mapping

Victim Generator PAM4 Custom Symbol

Mapping

Target Error Ratio

Target COM

Test Channel Configuration
PAM4 Symbol 1 Level
PAM4 Symbol 2 Level
Common Test Parameters
PRBS Pattern

Sync Loss Threshold
Alignment BER Threshold
Victim Analyzer Module

Victim Analyzer Clock Source

Baud Rate for testing device and for all calibrations.

Differential channel partner type to acquire signal.

Selects how consecutive data bits are mapped to symbols.

Selects how consecutive data bits are mapped to symbols. The mapping is defined as a
comma-separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds
to the symbol level. First value is for Symbol 0 and last value is for Symbol 3.

Target Error Ratio for deciding if a test is passed or failed.

Target COM for deciding if a test is passed or failed.

Specify test channel configuration that needs to be calibrated to meet COM (3 dB max).

Enter PAM4 Symbol 1 Level in percentage.

Enter PAM4 Symbol 2 Level in percentage.

PRBS Pattern selection for Receiver Tests.

The threshold level of error ratio at which synchronization is successful.
BER threshold used as pass/fail criteria during the sample point alignment.
Selects the victim analyzer module for testing device.

Selects the clock source for the victim analyzer module.
This parameter is only applicable when BERT analyzer is selected as the Victim Analyzer Module.

94
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Test Parameters Description

Victim Analyzer PAM4 Symbol Mapping

Victim Analyzer PAM4 Custom Symbol Mapping

Target Confidence Level
DUT Control Interface Script

DUT Control Interface Location

Pause before starting Receiver tests

Jitter Tolerance Test Parameters

Test Mode

Jitter Profile Frequency
Jitter Profile Amplitude
Jitter Profile Frequency2
Jitter Profile Amplitude2
Jitter Profile Frequency3
Jitter Profile Amplitude3
Frequency Relax Time
Amplitude Relax Time
Algorithm

Frequency Mode

Start Frequency

Stop Frequency

Number of Steps
Manual Frequency List
Minimum Jitter Amplitude Limit

Maximum Jitter Amplitude Limit

Selects how consecutive data bits are mapped to symbols.

Selects how consecutive data bits are mapped to symbols. The mapping is defined as a comma
separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds to the
symbol level. First value is for Symbol 0 and last value is for Symbol 3.

Target Confidence Level for Target Error Ratio to decide if a test is passed or failed.

Select the DCI script file to be loaded for receiver tests.

DCI Location to be used for receiver tests.

Selects if a pause is made after configuring the error detector modules and before running the
alignment to allow for manual changes in the settings.

Test just for predefined SJ Frequencies or measure SJ Frequency.
Defines the first corner frequency of the jitter profile.

Defines the jitter amplitude at first corner frequency of the jitter profile.
Defines the second corner frequency of the jitter profile.

Defines the jitter amplitude at second corner frequency of the jitter profile.
Defines the third corner frequency of the jitter profile.

Defines the jitter amplitude at third corner frequency of the jitter profile.
Relax time on jitter frequency changes.

Relax time on jitter amplitude changes.

Select the measurement algorithm.

Select between Auto and Manual frequency mode.

Controls the start frequency of the jitter sweep.

Controls the stop frequency of the jitter sweep.

The number of steps within the jitter sweep.

List of Jitter frequencies separated by commas.

Minimum Jitter Amplitude Limit.

Maximum Jitter Amplitude Limit.
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Test Parameters Description

JTol Step Size Step Size for the binary algorithm of the JTol measurement.
JTol Linear Step Size Step Size for the linear algorithm of the JTol measurement.
JTol Step Size Log Step Size for the logarithmic algorithm of the JTol measurement.
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Rx Test Procedures

Overview of Receiver Tests

Table 6 shows a summary of steps for each procedure that must be
performed for Rx tests. The figures mentioned in the table and in the steps
in this section are based on those in Annexure 93C of IEEE Std
802.3bj-2014, Amendment to IEEE Std 802.3-2012: Ethernet.

Table 6 Rx test procedure step summary

Procedure Test Channel Configuration Summary of steps to be performed

1 Amplitude Perform Rx Interference Tolerance Test for both the low loss and high Perform Rx interference tolerance
Tolerance Test loss channel. test.

2 Interference Perform Rx Interference Tolerance Test for both the low loss and high Perform Rx interference tolerance
Tolerance Test loss channel. test.

3 Jitter Tolerance Test Perform Rx Jitter Tolerance Test for high loss channel. Perform Rx jitter tolerance test.

These procedures are broadly described in the following section.

Detailed Steps for Rx Test Procedures

Step#1. Rx Amplitude Tolerance Test

1 Using the test setup in Figure 62 and the transmitter taps (but without
the channel noise) as determined in the calibration procedures,
configure the transmitter to transmit the test pattern specified in the
PMD clause that invokes this method.

2 Configure the transmitters of the PMD under test to transmit the same
test pattern, with their transmitters in the preset condition.

3 Measure the BER using the PRBS31Q pattern on the receiver under
test using the built-in error counter or by activating the DUT internal
loopback mode.

Step#2. Rx Interference and Jitter Tolerance Test

1 Using the test setup in Figure 62, the transmitter taps and the
channel noise as determined in the calibration procedures, configure
the transmitter to transmit the test pattern specified in the PMD
clause that invokes this method.

Use the pause during the Rx test procedure to optimize the PG
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de-emphassis while keeping all other parameters constant. This step
can be used using the M8070ADVB feature "BER-based De-Empahsis
Optimization".

2 Measure the BER using the PRBS31Q pattern on the receiver under
test using the built-in error counter or by activating the DUT’s internal
loopback mode, the DUT transmitter and error analyzer equalizer
should be co-optimized to ensure an error-free loopback channel. Both
the DUT's internal error checker and external error detectors—such as
a real-time oscilloscope (e.g., UXR)—can be integrated into the
compliance application via DCI (DUT Control Interface / 159

CR

- Receiver Interference Tolerance Test Female
- Receiver Interference Tolerance Test Adapter (m-m) Termination Connector
- Receiver Jitter Tolerance Test O 35mm

Adapter (f-m) Cable (m-m) Q 24mm
* © 1.85mm
@ 1mm

Direct A
connection put

Figure 62  Connection diagram for Rx Jitter Tolerance Test without channel noise

For each case listed in Table 7, the receiver under test shall meet the BER
measurements as specified in Table 176D-11 of the P802.3dj™/D2.0
specification.

Table 7 Receiver jitter tolerance parameters
Parameter Case A Case B Case C Case D CaseE Case F Case G Units
Jitter frequency 0.04 0.1333 0.4 1.333 4 12 40 MHz
Jitter amplitude (peak to peak) 5 15 0.5 0.15 0.05 0.05 0.05 ul

98 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



UALink CR Tests 5

The BERs reported in the standard assume that the error statistics are
sufficiently random to result in the required frame loss ratio. Error

statistics can be characterized using the M8070B's DCI Module with the
M8070BADVB package.
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Amplitude Tolerance Test

Overview  The Receiver Amplitude Tolerance Test validates that the receiver on each
lane shall meet the BER requirement when subjected to calibrated
variations in signal amplitude. This test ensures the receiver can operate
reliably across a range of input voltage levels, simulating real-world
conditions such as attenuation and channel loss. The test should be
performed for both the low-loss and high-loss channel test cases, using
amplitude settings derived from the COM model and calibration
procedures.

Connection Diagram  Connect the instruments as shown in Figure 63.

CR

- Receiver Interference Tolerance Test Female
- Receiver Interference Tolerance Test Adapter (m-m) Termination Connector
- Receiver Jitter Tolerance Test O 35mm

Adapter (f-m) Cable (m-m) O 24mm

8]

© 18mm
@ 1mm

Direct
connection

Figure 63 Connection diagram for Rx Amplitude Tolerance Test without channel
noise

Standard Name Test ID

CR 675102

ID

Dependencies  The Receiver Amplitude Tolerance Test depends on the values configured
for the following calibrations:

SJ Calibration on page 123

UUGJ Calibration on page 125

BUJ Calibration on page 127

SNDR Calibration on page 131

Transmitter Measurements for COM Model — Rx ITol on page 133
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Parameters
Procedure

Results

COM Verification
Amplitude Tolerance Test
Interference Tolerance Test
Jitter Tolerance Test

Parameter

COM Verification on page 144

Refer to Test Parameters in Debug Mode on page 94.

This test uses the PRBS31Q pattern.

The Amplitude Tolerance Test attains ‘Pass’ value if the Rx BER is less than

le-4, as per the I[EEE P802.3dj™/D2.0 specification.

100.000
100.000
100.000
100.000

Amplitude Tolerance Test Result - IEEE 802.3dj PAM4 CR

---Additional Info---

Amplitude Tolerance Test Results

Differential Pk-Pk Voltage ; Pass

Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail

UALink CR Tests

i Status | Minimum
' 500 mV

Figure 64 Rx Amplitude Tolerance Test results in tabular format
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5 UALink CR Tests

Interference Tolerance Test

Overview  The Receiver Interference Tolerance Test validates that the receiver on
each lane shall meet the BER requirement with channels matching the
Channel Operating Margin (COM) and loss parameters for Test 1 and
Test 2. This test should be performed for both the low- and high-loss
channel test cases.

Connection Diagram  Connect the instruments as shown in Figure 65.

CR
- Receiver Interference Tolerance Test Female
- Receiver Interference Tolerance Test Adapter (m-m) Termination Connector
- Receiver Jitter Tolerance Test O 35mm
Adapter (f-m) Cable (m-m) O 24mm
0 © 185mm
@ 1mm

Direct ;2
connection but

Figure 65  Connection diagram for Rx Interference Tolerance test

Standard Name Test ID

CR 675101

ID

Dependencies  The Receiver Interference Tolerance Test depends on the values
configured for the following calibrations:

Amplitude Calibration on page 116

SJ Calibration on page 118

UUGJ Calibration on page 120

BUJ Calibration on page 122

Broadband Noise Calibration on page 124

Transmitter Measurements for COM Model — Rx ITol on page 129
Rx Calibration using COM Model on page 132
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UALink CR Tests 5

Parameters  Refer to Test Parameters in Debug Mode on page 94.

Procedure  This test uses the PRBS31Q pattern.

Results  The Receiver Interference Tolerance Test attains ‘Pass’ value if the Rx BER
is less than 1e-4, as per the IEEE P802.3dj™/D2.0 specification.

100.000 |Pass/Fail
100.000 |Pass/Fail
100.000 Pass/Fail

Amplitude Tolerance Test
Interference Tolerance Test
Jitter Tolerance Test

Parameter
Interference Tolerance Test Result - IEEE 802.3dj PAM4 CR

---Additional Info---
rvalue

Interference Tolerance Test Parameters

Coefficient 4

Figure 66 Rx Interference Tolerance Test results in tabular format
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5 UALink CR Tests

Jitter Tolerance Test

Overview  The Receiver Jitter Tolerance Test validates that the receiver bit error ratio
(BER) meets the requirements for each pair of jitter frequency and
peak-to-peak amplitude values as per the IEEE P802.3dj™/D2.0
specification. This test is only required for the high loss channel test case.

Connection Diagram  Connect the instruments as shown in Figure 67.

CR

- Receiver Interference Tolerance Test
- Receiver Interference Tolerance Test Adapter (m-m) Termination
- Receiver Jitter Tolerance Test

Female
Connector
O 35mm

Adapter (f-m) Cable (m-m) © 24mm
© 185mm
@ 1mm

Direct pr %
connection but

Figure 67 Connection diagram for Rx Jitter Tolerance test

Standard Name Test ID

CR 675100

Dependencies  The Receiver Jitter Tolerance Test depends on the values configured for
the following calibrations:

Amplitude Calibration on page 116

SJ Calibration on page 118

UUGJ Calibration on page 120

BUJ Calibration on page 122

Transmitter Measurements for COM Model — Rx JTol on page 134

Parameters  Refer to Test Parameters in Debug Mode on page 94.

Procedure  This test uses the PRBS31Q pattern.
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Results

Amplitude Tolerance Test
Interference Tolerance Test
Jitter Tolerance Test

Parameter

UALink CR Tests

The Receiver Jitter Tolerance Test returns Pass/Fail for each Sinusoidal
Jitter Amplitude & Frequency pair point.

100.000 Pass/Fail
100.000 Pass/Fail
100.000 Pass/Fail

Jitter Tolerance Test Result - IEEE 802.3dj PAM4 CR

---Additional Info---
Jitter Tolerance Test Screenshot

Figure 68 Rx Jitter Tolerance Test results in tabular format
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Calibration Parameters in Debug Mode 108

KR Configuration in the Test App 111

Calibration Procedure 115

Amplitude Calibration 116

SJ Calibration 118

UUGJ Calibration 120

BUJ Calibration 122

Broadband Noise Calibration 124

Channel Characterization using COM Model 127
Transmitter Measurements for COM Madel — Rx ITol 129
Rx Calibration using COM Model 132

Transmitter Measurements for COM Model — Rx JTol 134
COM Verification 137

This chapter describes the test procedures for the UALink Rx Calibrations
that are applicable for the KR standard options.

Before performing the UALInk KR tests, you have to calibrate all the
related parameters. Perform calibrations in the order displayed in the
UALink Rx Test Application.

As mentioned earlier, ensure that the oscilloscope has been calibrated and
the test channel is properly connected to the test instruments to perform
UALink Calibrations.

KEYSIGHT

TECHNOLOGIES



6 UALink KR Calibrations

Calibration Parameters in Debug Mode

In the Debug mode in the Configure tab of the Test Application, some
more parameters are available to be configured, in addition to those that
can be configured in the Compliance maode. Besides, for some of the
configuration options, you may enter custom values, which provides a
greater flexibility in performing calibrations and tests.

For the KR (200GBASE-KR1, 400GBASE-KR2, 800GBASE-KR4, and
1.6TBASE-KR8) standard option, the calibration parameters listed in
Table 8 are available for configuration.

Table 8 Calibration parameters in debug mode for the KR standard options

Calibration Parameter Description

Parameters Common to All Calibrations

Baud Rate Baud Rate for testing device and for all calibrations.

Differential Channel Partner Differential channel partner type to acquire signal: Every Other Channel or Adjacent Channel
Victim Generator PAM4 Symbol Mapping Selects how consecutive data bits are mapped to symbols.

Victim Generator PAM4 Custom Symbol Selects how consecutive data bits are mapped to symbols. The mapping is defined as a

Mapping comma-separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds

to the symbol level. First value is for Symbol 0 and last value is for Symbol 3.
Target Error Ratio Target Error Ratio for deciding if a test is passed or failed.

C2C (200GAUI-1, 400GAUI-2, 800GAUI-4, and 1.6TAUI-8)

Target COM Target COM for deciding if a test is passed or failed.

Test Channel Configuration Specify test channel configuration that needs to be calibrated to meet COM (3dB max).

PAM4 Symbol 1 Level Controls the level of symbol 1.

PAM4 Symbol 2 Level Controls the level of symbol 2.

Transmitter Cursors Controls all the cursors equalization coefficient for Transmitter Measurements.

Noise Generator Channel Selection Selects the location of the Noise Generator that shall be used for generating broadband noise.

Parameters for Common Calibrations

Amplitude Victim Differential Amplitude measured at the channel input.
Transmitter Cursors (Only for C2C not KR) Controls all the cursors equalization coefficient for Transmitter Measurements.
Loop Bandwidth Select or enter the Loop BW to be used in the clock recovery.
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Calibration Parameter

SIRC Response for Tx Measurements

SIRC Bandwidth for Tx Measurements

Number of Averages for Waveform Acquisition

CTLE Zero Frequency

CTLE Pole 1 Frequency

CTLE Pole 2 Frequency

CTLE Low-Frequency Pole/Zero
Common - BUJ Calibration

BUJ

Description

Select the SIRC response for victim transmitter measurements and crosstalk calibration. This will

automatically be applied to any pattern lock waveform.

Select or enter the SIRC BW for victim transmitter measurements and crosstalk calibration. This will

automatically be applied to any pattern lock waveform.

Set the number of averages used for waveform acquisition during pulse response and SNDR
measurement.

Defines the continuous time filter, zero frequency.
Defines the continuous time filter, pole 1 frequency.
Defines the continuous time filter, pole 2 frequency.

Defines the continuous time filter, low-frequency pole/zero.

Controls the amplitude of the BUJ jitter source.

Parameters for Receiver Interference Tolerance — Transmitter Measurements for COM Model

Amplitude

SJ

UUGJ

BUJ

PAM4 Symbol 1 Level
PAM4 Symbol 2 Level
Transmitter Cursors
Np for TPOv

Dp for TPOv

Np for Rx Test

Dp for Rx Test

Jnu Type

Record Count

Victim Differential Amplitude measured at the channel input.

Sinusoidal Jitter at 10x receiver loop bandwidth.

Unbounded Uncorrelated Gaussian Jitter. This is the RMS value that is set on the BERT.
Controls the amplitude of the BUJ jitter source.

Controls the level of symbol 1.

Controls the level of symbol 2.

Controls all the cursors equalization coefficient for Transmitter Measurements.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Set the Np value used for linear fit pulse peak and error calculations.

Set the Dp value used for linear fit pulse peak and error calculations.

Select Jnu Type. This will select the probability use in the 12-edge output jitter measurement.

Set the record count used for Jnu measurement at TPO.

Parameters for Receiver Jitter Tolerance — Transmitter Measurements for COM Model

Amplitude

Victim Differential Amplitude measured at the channel input.
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SJ Sinusoidal Jitter at 10x receiver loop bandwidth.

UUGJ Unbounded Uncorrelated Gaussian Jitter. This is the RMS value that is set on the BERT.
BUJ Controls the amplitude of the BUJ jitter source.

PAM4 Symbol 1 Level Controls the level of symbol 1.

PAM4 Symbol 2 Level Controls the level of symbol 2.

Transmitter Cursors Controls all the cursors equalization coefficient for Transmitter Measurements.

Np for TPOv Set the Np value used for linear fit pulse peak and error calculations.

Dp for TPOv Set the Dp value used for linear fit pulse peak and error calculations.

Np for Rx Test Set the Np value used for linear fit pulse peak and error calculations.

Dp for Rx Test Set the Dp value used for linear fit pulse peak and error calculations.

Jnu Type Select Jnu Type. This will select the probability use in the 12-edge output jitter measurement.
Record Count Set the record count used for Jnu measurement at TPO.
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KR Configuration in the Test App

In order to obtain valid calibration data and test measurements, ensure
that the test application is using the correct configuration parameters and
corresponding values. The S-parameter files are used for compensation
losses whereas the Excel configuration file consists of Channel Operating
Margin (COM) parameters.

To configure the correct S-Parameter and Excel Config File in the Set Up

tab for the KR standard options, note the following:

1 In the current version of the UALink Test Application, the S-Parameter
files (low loss channel) and Excel file corresponding to the standard
options are displayed by default.

Standard Option
® cr (200GBASE-CR1, 400GBASE-CR2, 800GBASE-CR4, and 1.6TBASE-CR8)

© KR (200GBASE-KR1, 400GBASE-KR2, 800GBASE-KR4, and 1.6TBASE-KR8)

COM Configuration

Test Channel S-Parameter (KR):

Noise Channel S-Parameter (KR):

Excel Config File (KR):

Figure 69 Configuration files for KR standard

2 To define another Test Channel S-Parameter, Noise Channel
S-Parameter or both files, click the respective E (folder icon).

By default, the Application installer places all S-Parameter files in the
folder: C:\Program Files\Keysight\M8070B\Apps\M8091UACA\app\
SParameterProfiles for Test Channel S-Parameter and Noise Channel
S-Parameter configuration fields.
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6 UALink KR Calibrations

From the default files available in the Test Application, you must
choose the correct Test Channel S-Parameter file that correlates with
the configuration parameter “Test Channel Configuration” setting as
shown in Table 9. Note that Table 9 shows just an example of
S-Parameter files; they may differ according to your test setup.

Table 9 Selecting Test Channel S-Parameter File for KR Standard
Test Channel Corresponding Rx Interference Target Insertion Standard  S-Parameter File That Can Be Selected
Configuration  Tolerance Parameter Loss Option
Settings
Test 1 (Receiver Package Class A) 145dB - 15.5dB P105_P106_P107_P108_M8067A-003_774167_smoothed.s4p
Low Loss
Test 1 (Receiver Package Class B) ~ 14.5dB - 15.5dB P105_P106_P107_P108_M8067A-003_774167_smoothed.s4p
KR
Test 2 (Receiver Package Class A)  33.5dB - 34.5 dB P105_P106_P107_P108_M8067A-005_774188_smoothed.s4p
High Loss
Test 2 (Receiver Package Class B) 30 dB - 31 dB P105_P106_P107_P108_M8067A-005_774188_smoothed.s4p
NOTE The default S-Parameter files are the reference only, users are required
to measure their test channel's loss profile and use them for COM
calculation.
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3 Similarly, to define another Excel Config file, click the corresponding
folder icon.

By default, the Application installer places all Configuration files in the
folder: C:\Program Files\Keysight\M8070B\Apps\M8091UACA\app\
ExcelConfigFiles for the Excel Config File configuration field.

4 From the Open window that appears, select the alternative
S-parameter file (factory installed) for KR and click Open.

Currently, the test application installs a single Noise Channel
S-Parameter file for the CR and KR standards and a different Excel
Configuration file for each.

While you may also load custom S-Parameter files in the Test
Application for Test Channel and Noise Channel, you must ensure that
these files contain measurements from exactly the same test setup. Also,
the s4p file used for the Test & Noise Channels and for the replica trace
must have the same attributes:

Input Ports: 1&3

Output Ports: 2&4

Start Frequency: 10 MHz
Stop Frequency: 100 GHz
Step Size: 10 MHz

No. of points: 10,000

Desired formats: (DB) for dB-angle, (MA) for magnitude angle, or (RI) for
real-imaginary
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Open X
& > v 1 « M8070B > Apps > MB091UACA > app » SParameterProfiles v C Search SParameterProfiles P
Organize ~ New folder = - | 0

~
£ videc # Name Date modified Type Size
images D 5087_3412_SN_0026_Pickoff.s4p Friday, 03/10/2025 08:02  S4P File 2370 KB
UALink D P101_P102_P103_P104_MB067A_004_779..  Friday, 03/10/2025 08:02 S4P File 8,361 KB
- Friday, 03/10/. y PF 3

ME091U, D P101_P102_P103_P104_M8067A-003_774... riday, 03/10/2025 08:02 S4P File 8,361 KB
D P101_P102_P103_P104_MB8067A-005_774..  Friday, 03/10/2025 08:02 54P File 8,361 KB

Adobe T
D P105_P106_P107_P108_MB067A_004_779..  Friday, 03/10/2025 08:02 S4P File 8,361 KB
D P105_P106_P107_P108_MB067A-003_774..  Friday, 03/10/2025 08:02 S4PFile 8,361 KB

~ [ This PC

D P105_P106_P107_P108_MB8067A-005_774..  Friday, 03/10/2025 08:02 S4P File 8,361 KB

> Amit C
D ThruPath.sd4p Friday, 03/10/2025 08:02  54P File 810 KB

> & Windoy

> ﬁ Network:

File name: V| S-Parameter Files (*.s4p) v

Figure 70 Selecting an S-Parameter file from the default location

The new file location appears in the COM Configuration area for the
corresponding Test/Noise Channel or Excel Configuration File.

114 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



Calibration Procedure

UALink KR Calibrations 6

The UALink KR receiver test calibration procedures comprise three steps:

1 System calibration: Calibrate the equipment used to generate the
victim transmitter and the broadband noise (once per setup
configuration).

2 Channel characterization: S-parameter measurements using a
Network Analyzer for both the low loss and high loss channels. Typical
replica trace S-parameters can be generated using formula (178A-2)
in Clause 93A of IEEE P802.3dj™/D2.0. The optimal amount of channel
equalization at the transmitter is defined during this stage.

3 COM-related calibration: The following steps are performed to
complete the COM model:

a Verify channel compliance based on S-parameter analysis

b Measure transmitter characteristics (jitter & electrical
characteristics)

Finally, the COM model computes the amount of broadband noise to be
injected in the noise path to test the receiver (BER measurement for
different level of noise or jitter) under a specific COM (usually 3 dB).

Four COM-related calibrations are required, two for the low-loss channel
and two for the high-loss channel. As well as choosing the appropriate test
channel S-parameter file, the user should also set the Test Channel
Configuration parameter in the Configure tab to match the chosen
channel loss. The Calibration Persistence function can be used to
save/recall common calibration data between the two tests.

Overview of Calibration Procedures

Table 2 on page 45 shows a summary of steps for each procedure that
must be performed for calibration. The figures mentioned in the steps in
that table are based on those in Annexure 93C, IEEE Std 802.3bj-2014,
Amendment to IEEE Std 802.3-2012: Ethernet.

Keysight M809TUACA Receiver Conformance for UALInk — User Guide 115



6 UALink KR Calibrations

Amplitude Calibration

Overview  The Amplitude Calibration is performed to calibrate the Victim Generator’s

Amplitude for the Transmitter Measurements for COM model.

NOTE The Amplitude Calibration is dependent on the transmitter equalization

setting. Please run this measurement after having specified the desired
Transmitter Pre-/Post-Cursor parameters.

Connection Diagram  Connect the instruments as shown in Figure 71.

TPO to TPOa trace is not required for the calibrated instrument-grade
NOTE transmitter.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 71 Connection diagram for KR Amplitude Calibration

Standard Name Test ID

KR 871100

Parameters  Refer to Calibration Parameters in Debug Mode on page 108.

Procedure  This calibration uses the PRBS13Q pattern.
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The Victim Generator Amplitude is set and measured for multiple
Amplitudes.

Results  The Amplitude Calibration returns pass/fail and the Set Amplitude for
which the Measured Amplitude was closest to the target value (Figure 72).

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

Test Name

Amplitude Calibration 100.000 | Pass/Fail
SJ Calibration 100.000 Pass/Fail
UUG] Calibration 100.000 |Pass/Fail
BUJ Calibration 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 |Pass/Fail

Parameter
Amplitude Calibration Result - IEEE 802.3dj PAM4 KR TP0a|Pass
---Additional Info---

Amplitude Calibration Results

Figure 72 Amplitude Calibration (KR) results in the Results tab
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SJ Calibration

Overview

Connection Diagram

Parameters

Procedure

Results

118

The SJ Calibration is performed to calibrate the Sinusoidal Jitter.

Connect the instruments as shown in Figure 73.

- Broadband noise calibration Female
- SJUGGJ/BUJ calibration Adapter (m-m) Termination Connector
- Amplitude calibration <& O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 73 Connection diagram for KR SJ Calibration

Standard Name Test ID

KR 871101

Refer to Calibration Parameters in Debug Mode on page 108.
This calibration uses the Clock/8 pattern.

The SJ is calibrated for a discrete number of points ranging from the
minimum to the maximum amplitude of the Victim Generator PJ1.
The SJ Calibration returns the results

pass or fail in the Results tab

measured SJ versus the set RJ1 in graphical and tabular formats in the
Calibration View tab (Figure 75)
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File View Tools Help _
Set Up | Select Tests | Configure | Connect | Calibration View |Run | Automate |Results | HTML Report

Test Name

Amplitude Calibration 100.000 |Pass/Fail
S] Calibration 100.000 Pass/Fail
UUG] Calibration 100.000 |Pass/Fail
BUJ Calibration 100.000 |Pass/Fail
Broadband Noise Calibration 100.000 |Pass/Fail

Il

S] Calibration Result - IEEE 802.3dj PAM4 KR TPO

Figure 74 SJ Calibration (KR) result information in the Results tab

File View Tools Help
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |SJ Calibration 2

Set vs Measured Amplitude

12.5 mul
200 mul |20.8 mUI
500 mUl |47.2 mUl
750 mUl |75.1 mUI
100.0 mUI|994 mUI
200.0 mUI|199.1 mUI
300.0 mUI|290.7 mUl
400.0 mUI|391.1 mUI
500.0 mUI|504.9 mUl
600.0 mUI|593.6 mUI
700.0 mU1|709.4 mUI
800.0 mUI|783.2 mUI
900.0 mUI|849.9 mUI
1.0000 UI |978.3 mUI
1.1000 U1 |1.0788 UI

MIIA NOILVHEIIVD

0.6
PI1 (UI)

Figure 75 SJ Calibration calibrated data in Calibration View tab
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UUGJ Calibration

Overview

Connection Diagram

Parameters

Procedure

Results

120

The UUGJ Calibration is performed to calibrate the Uncorrelated
Unbounded Gaussian Jitter (UUGJ).

Connect the instruments as shown in Figure 76.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration <& O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
al © 185mm
@ 1mm

Direct connection

Figure 76 Connection diagram for KR UUGJ Calibration

Standard Name Test ID

CR 871102

Refer to Calibration Parameters in Debug Mode on page 108.
This calibration uses the 1010... toggle (Clock) pattern.

The UUGJ is calibrated for a discrete number of points ranging from the
minimum to maximum amplitude of the Victim Generator Random Jitter
(RJ).
The UUGJ Calibration returns the results

pass or fail in the results tab (Figure 77)

measured UUGJ versus set RJ in graphical and tabular formats in the
Calibration View tab (Figure 78).
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Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | H

Amplitude Calibration Pass
SJ Calibration Pass
UUG] Calibration Pass
BUJ Calibration Pass
Transmitter Measurements for COM Model-Rx ITol Pass

Parameter
UUG] Calibration Result - IEEE 802.3dj PAM4 KR TPO Pass

100.000
100.000
100.000
100.000
100.000

Test Name Actual Value|Margin %

Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail

Figure 77 UUGJ Calibration (KR) result information in the Results tab

Set RJ Vs Measured UUG]

MIIA NOILVYEITVD

0.01 0.02 0.03 0.0
RJ (UI)

0.05

0.06

6

Set R1 |Measured UUG]

0.00000 UI|6.40 mUl

7.00 mul

14.00 mUl
28.00 mul
42.00 mul
56.00 muUl
70.00 mul

9.00 mul

14.20 mUl
26.20 mul
38.80 muUl
51.20 mul
65.50 mUI

Figure 78 UUGJ Calibration calibrated data in Calibration View tab
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BUJ Calibration

Overview

Connection Diagram

Parameters

Procedure

122

The UBHPJ stress component comprises BUJ and SJ components.
However, since the SJ component emulates for the UBHPJ component,
the BUJ component is not required for calibrations. However, if you wish
a BUJ component to be included for calibration, you can set the BUJ
parameter and reduce the corresponding SJ component, so that the
overall UBHPJ component remains the same.

The BUJ Calibration is performed to calibrate the Bounded Uncorrelated
Jitter.

Connect the instruments as shown in Figure 79.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 79 Connection diagram for KR BUJ Calibration

Standard Name Test ID

KR 871103

Refer to Calibration Parameters in Debug Mode on page 108.
This calibration uses the 1010... toggle (Clock) pattern.

The Victim Generator BUJ is set until the desired BUJ value is measured.
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Results  The BUJ Calibration returns pass/fail and the set BUJ for which the
measured BUJ was closest to the target value (Figure 80).

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate | Results | HTML Report
Test Name Actual Va\ue‘Marg'\n %|Pass Limits|# Trials
Amplitude Calibration Pass 100.000 Pass/Fail 1
S] Calibration Pass 100.000 Pass/Fail
RJ Calibration Pass 100.000 Pass/Fail
BUJ Calibration Pass 100.000 Pass/Fail
Broadband Noise Calibration Pass 100.000 Pass/Fail

Parameter |Value
BUJ Calibration Result - IEEE 802.3cd PAM4 KR TPOa Pass
kel ---Additional Info---

Standard Parameter . Status . Target | Measured . Instrument Parameter : Nominal : Actual
M BUJ Calibration Result: . : . - .
ration Results BUI ‘Pass | 10.0 mUI ' 10.2 mUI  BUJ 10.0 mUI® 16.8 mUI

Figure 80 BUJ Calibration (KR) results in the Results tab
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Broadband Noise Calibration

Overview

Connection Diagram

Parameters

Procedure

Results

124

The Broadband Noise Calibration is performed to calibrate the broadband
noise in the channel.

Connect the instruments as shown in Figure 871.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration <& O 3.5mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) © 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 81 Connection diagram for KR Broadband Noise Calibration

Standard Name Test ID

KR 871104

Refer to Calibration Parameters in Debug Mode on page 108.

A discrete number of paints from the minimum to maximum amplitude of
the random interference from the Noise Generator are calibrated.
The Broadband Noise Calibration returns the results

pass or fail in the Results tab

Measured Broadband Noise Amplitude (RMS) versus Set Amplitude in
graphical and tabular formats in the Calibration View tab (Figure 82
and Figure 83)
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Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report
Test Name Actual Value|Margin %|Pass Limits|# Trials|

Pass/Fail |1

Pass/Fail

Pass/Fail

Pass/Fail

Transmitter Measurements for COM Model-Rx ITol|Pass
Transmitter Measurements for COM Model-Rx JTol Pass
Broadband Noise Calibration Pass
Receiver Interference Tolerance Test Pass
Receiver Jitter Tolerance Test Pass

Completed: 5 || Mean 100.0 %

Passed: 5 | StdDev 0.000 %

r Range 0.000 %

=ik W Min s 100.0 %

UlE R 5 | Max 100.0 %

Max Displayed: 10 | Sum 500.0 %
Trial 5 Pass Pass

Figure 82

100.000
100.000
100.000
100.000
100.000

Trial Summary Actual Value| Margin

UALink KR Calibrations

Pass/Fail

Parameter
Broadband Noise Calibration Result - IEEE 802.3dj PAM4 KR|Pass

Broadband Noise Calibration (KR) results in the Results tab

Keysight M809TUACA Receiver Conformance for UALInk — User Guide
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6 UALink KR Calibrations

File View Tools Help _
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |Broadband Noise Calibration| Y |

Set RI Amplitude (RMS) Vs Measured Broadband Noise Amplitude (RMS) Set RI Amplitude (RMS)|Measured H
11 pv
266 pv
410 pv
768 pV
1.159 mV
1.682 mV
2217 mV
2952 mV
3.580 mV
4391 mV
5.101 mV
5.938 mV
6.943 mV
7.809 mV
8639 mV
9.577 mV

M3IIA NOILVHEITVDO
Broadband Noise Amplitude (RMS) (V)

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
RI Amplitude (RMS) (V)

Figure 83 Broadband Noise Calibration calibrated data in Calibration View tab
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Channel Characterization using COM Model

Overview

Connection Diagram

ID

Dependencies

Parameters
Procedure

Results

The Channel Characterization using COM Model validates the channel
characteristics using COM model as per Table 176C-5 mentioned in Annex
176C of the IEEE P802.3dj™/D2.0 specification. This calibration should be
performed for both the low- and high-loss channel test cases.

No specific hardware connection is required.

Standard Name Test ID

KR 872100

This calibration depends on the values configured for the following
settings:

Test Channel S-Parameters

Excel Config File — to configure COM parameters

For more information on configuring Test Channel S-Parameter and Excel
Config File, refer to KR Configuration in the Test App on page 111.

Refer to Calibration Parameters in Debug Mode on page 108.
This calibration uses the PRBS13Q pattern.

Channel Characterization using COM Model returns the results for all the
selected Test Channel Configurations, in the Results tab.

COM, including effects of Broadband Noise

Insertion Loss at Nyquist
This calibration will determine the channel de-emphasis taps settings
(Channel EQ Pre-cursor3/2/1 and Channel EQ Post-Cursor1) under the

Configure tab and will automatically update the channel equalization
coefficients in the de-emphasis taps.

Figure 84 shows example results.
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File View Tools Help

Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report
Test Name Actual Value|Margin %|Pass Limits|# Trials|
Amplitude Calibration Pass 100.000 |Pass/Fail |1
SJ Calibration Pass 100.000 Pass/Fail
UUG] Calibration Pass 100.000 Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Channel Characterization using COM model Pass 100.000 |Pass/Fail

Parameter Value
Channel Characterization Result - IEEE 802.3dj PAM4 KR Pass
---Additional Info---

PassLimit Min (MinInsertionLoss) 9.500 dB
PassLimit Max (MaxInsertionLoss) 10.500 dB

'Measurement Name tatus | Measured Value | Margin % : Pass Limits

Figure 84 Channel Characterization using COM Model (KR) calibration results in the
Results tab
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Transmitter Measurements for COM Model — Rx ITol

Overview  The Transmitter Measurements for COM Model — Rx ITol procedure
measures transmitter parameters for the calculation of test channel COM
as per the specification.

Standard Name Spec Reference

KR Table 178-6, Section 178.9.2, IEEE P802.3dj™/D2.0

Connection Diagram  Connect the instruments as shown in Figure 85.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 85 Connection diagram for KR Transmitter Measurements for COM Model —
Rx ITol

Standard Name Test ID

KR 872101

ID

Dependencies  This procedure depends on the values configured for the following
settings:

All C2C calibrations performed previously:
Amplitude Calibration on page 116
SJ Calibration on page 118
UUGJ Calibration on page 120
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6 UALink KR Calibrations

BUJ Calibration on page 122
Broadband Noise Calibration on page 124
Channel Characterization using COM Model on page 127

Parameters  Refer to Calibration Parameters in Debug Mode on page 108.
Procedure  This procedure uses the PRBS13Q pattern.

Results  The procedure Transmitter Measurements for COM Model — Rx ITol
returns the results for all Transmitter Electrical Output and Jitter Output
parameters for the selected Test Channel Configuration.
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Transmitter Electrical Output Specification
Transition Time
SNDR for Rx Test (Np = 55)
Level Mismatch Ratio RLM
Signal-to-Noise-and-Distortion Ratio (Np = 400)

Transmitter Output Jitter Specification

Uncorrelated jitter RMS (Jrms) (standard deviation of the probability
distribution)

Uncorrelated Jitter (J4u) (time interval from 0.005% to 99.995% of the
probability distribution)

The Output Jitter Measurement and Linear Fit Pulse Response (Np = 55)
are presented as an image in the app.

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report
Test Name Actual Value|Margin %|Pass Limits|# Trials|
UUG] Calibration Pass 100.000 |Pass/Fail 1
BUJ Calibration Pass 100.000 |Pass/Fail
Broadband Noise Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx JTol Pass 100.000 |Pass/Fail

Parameter Value || Output Jitter Measurement

Transmitter Measurements - IEEE 802.3dj PAM4 KR TPOa Pass || [N ————————

---Additional Info---
Transition Time 5.877
PassLimit Max (J4uUpperLimit) 118.0
SNDR for Rx Test(Np=85) 30.54
120 m
Wl Output Jitter Measurement (Seeir

Transmitter Measurements

Figure 86 Overview of Tx Measurements for COM Model Rx-ITol (KR) results
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Rx Calibration using COM Model

Overview

Connection Diagram

ID

Dependencies

Parameters

Procedure

Results

132

The Rx Calibration using COM Model prepares the calibration data as a
prerequisite to performing the Receiver Interference Tolerance Test. This
calibration should be performed for both the low- and high-loss channel
test cases.

No specific hardware connection is required.

Standard Name Test ID

KR 872102

This test depends on the values measured in Transmitter Measurements
for COM Model — Rx ITol on page 129.

Test Channel S-Parameters

Noise Channel S-Parameters

Excel Config File — containing COM parameter values after “Transmitter
Measurements for COM Model” is performed

For more information on configuring Test Channel S-Parameters, Noise
Channel S-Parameters and Excel Config File, refer to KR Configuration in
the Test App on page 111.

Refer to Calibration Parameters in Debug Mode on page 108.

This calibration determines the Broadband Noise (RMS) value using COM
calibration until the COM value begins to decrease below 3 dB.

The following parameters are modified automatically in the Excel Config
File by the software, without any manual intervention:

Tr

Sigma RJ

Add

SNDR

R_LM

All parameters that are dependent on Baud Rate, such as CTLE and
zeros

RX_CALIBRATION =1
FORCE_TR =1
A v

The calibrated value is displayed in the Results tab.
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6

File View Tools Help
Set Up | Select Tests | Configure | Connect | Calibration View | Run | Automate |Results | HTML Report

Test Name

Amplitude Calibration
5] Calibration

R] Calibration

Pass Pass/Fail
Pass Pass/Fail
Pass Pass/Fail

[y

Broadband Noise Calibration Pass Pass/Fail
Channel Characterization using COM model Pass Pass/Fail
Transmitter Measurements for COM Model-Rx ITol Pass Pass/Fail
Rx Calibration using COM model Pass Pass/Fail
Transmitter Measurements for COM Model-Rx JTol Pass Pass/Fail

[ = S S e e

Rx Verification using COM model Pass Pass/Fail

: Rx calibration noise rms voltage

Figure 87 Rx Calibration using COM Model (KR) calibration results
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Transmitter Measurements for COM Model — Rx JTol

Overview

Connection Diagram

Dependencies

134

The procedure Transmitter Measurements for COM Model — Rx JTol
measures transmitter parameters for the calculation of test channel COM
as per the specification.

Standard Name Spec Reference

KR Table 178-6, Section 178.9.2, IEEE P802.3dj™/D2.0

Connect the instruments as shown in Figure 88.

- Broadband noise calibration Female
- SJUGGJ/BU calibration Adapter (m-m) Termination Connector
- Amplitude calibration & O 3.5mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 88 Connection diagram for KR Transmitter Measurements for COM Model —
Rx JTol

Standard Name Test ID

KR 873100

This procedure depends on the values configured for the following
settings:

Excel Config File — to configure COM parameters

For more information on configuring Test Channel S-Parameter files and
the Excel Config File, refer to KR Configuration in the Test App on
page 111.
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Procedure

Results

UALink KR Calibrations 6

Calibrated values from the following Calibrations:
Amplitude Calibration on page 116
SJ Calibration on page 118
UUGJ Calibration on page 120

Refer to Calibration Parameters in Debug Mode on page 108.
This calibration uses the PRBS13Q pattern.

The procedure Transmitter Measurements for COM Model — Rx JTol
returns the results for all Transmitter Electrical Output and Jitter Output
parameters for the selected Test Channel Configuration.
Transmitter Electrical Output Specification

Transition Time

Level Mismatch Ratio RLM

Signal-to-Noise-and-Distortion Ratio (Np =400)

SNDR for Rx test (Np = 55)

Transmitter Output Jitter Specification
Uncorrelated Jitter (J4u) (time interval from 0.005% to 99.995% of the
probability distribution)
Uncorrelated jitter RMS (Jrms) (standard deviation of the probability
distribution)

The Output Jitter Measurement and Linear Fit Pulse Response (Np = 55)
are presented as an image in the app.
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6 UALink KR Calibrations

File View Tools Help
Set Up | Select Tests | Configure | Connect | Ca

Test Name Actual Value|Margin %|Pass Limits|# Trials
Amplitude Calibration Pass 100.000 |Pass/Fail
S] Calibration Pass 100.000 |Pass/Fail
UUG] Calibration Pass 100.000 |Pass/Fail
BUJ Calibration Pass 100.000 |Pass/Fail
Broadband Noise Calibration Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx ITel Pass 100.000 |Pass/Fail
Transmitter Measurements for COM Model-Rx JTol Pass 100.000 | Pass/Fail

Parameter Value Output Jitter Measurement

Transmitter Measurements - IEEE 802.3dj PAM4 KR TPOa Pass fogmiant Enfimiiom g Fneraday, Seprember 25, 208 BiS€iod P
---Additional Info---
5.850 ps
118.0 mUI
30.31dB
140 mdB
: Output Jitter Measurement (See image)

‘Measurement N:
J

Transmitter Measurements

jl.gwel mismatch
Signal-to-noise-

Figure 89 Transmitter Measurements for COM Model — Rx JTol (KR) Calibration
results in the Results tab
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COM Verification

Overview  COM Verification verifies the calibration data as a prerequisite to
performing the Receiver Jitter Tolerance Test. This calibration is only
required for the high-loss channel test case.

Connection Diagram  Connect the instruments as shown in Figure 90.

- Broadband noise calibration Female
- SJUGGJ/BUJ calibration Adapter (m-m) Termination Connector
- Amplitude calibration O 35mm
- Transmitter Measurement for COM (ltol & Jtol)
Adapter (f-m) Cable (m-m) O 24mm
¢ > © 185mm
@ 1mm

Direct connection

Figure 90 Connection diagram for KR Transmitter Measurements for COM Model —
Rx [Tol

Standard Name Test ID

KR 873101

Dependencies  This procedure depends on:
Test Channel S-Parameter
Noise Channel S-Parameter

Excel Config File — containing COM parameter values after “Transmitter
Measurements for COM Model” is performed

For more information on configuring Test Channel S-Parameter file, Noise
Channel S-Parameter file and Excel Config File, refer to KR Configuration
in the Test App on page 111.

Parameters  Refer to Calibration Parameters in Debug Mode on page 108.

Procedure  The procedure COM Verification validates that the COM is above the target
value when the Tx parameters are adapted for the Jitter Tolerance Test.
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UALink KR Calibrations

Results  This calibrated values are displayed in a tabular format in the Results tab.

COM Verification 100.0 Pass/Fail 1

COM Verification Result- IEEE 802.3cd PAM4 KR
---Additional Info---

COM Verification Result

Figure 91 COM Verification (KR) Calibration results
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UALINk KR Tests

Test Parameters in Debug Mode 140

Rx Test Procedures 143

Receiver Interference Tolerance Test 145
Receiver Jitter Tolerance Test 147

This chapter describes the test procedures for the UALink Rx Tests that are
applicable for the KR standard option.
As a prerequisite, before running KR tests:

Run all UALink KR calibrations.

Ensure that the DUT is properly connected to the BERT modules and
the test channel.



7 UALink KR Tests

Test Parameters in Debug Mode

The Debug mode in the Configure tab of the Test Application consists of
some parameters in addition to those that can be configured in the
Compliance mode. Besides, for some of the configuration options, you may
enter custom values, which provides a greater flexibility in performing
calibrations and tests.

For and KR (200GBASE-KR1, 400GBASE-KR2, 800GBASE-KR4, and
1.6TBASE-KR8) standard options,, the test parameters listed in Table 10
are available for configuration.

Table 10 Test parameters in debug mode for the KR standard option

Test Parameter Description

Parameters Common to All Tests

Baud Rate Baud Rate for testing device and for all calibrations.

Differential Channel Partner Differential channel partner type to acquire signal: Every Other Channel or Adjacent Channel

Victim Generator PAM4 Symbol Mapping Selects how consecutive data bits are mapped to symbols.

Victim Generator PAM4 Custom Symbol Selects how consecutive data bits are mapped to symbols. The mapping is defined as a

Mapping comma-separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds
to the symbol level. First value is for Symbol 0 and last value is for Symbol 3.

Target Error Ratio Target Error Ratio for deciding if a test is passed or failed.

Target COM Target COM for deciding if a test is passed or failed.

Test Channel Configuration Specify test channel configuration that needs to be calibrated to meet COM (3dB max).

Low Loss corresponds to Test1, whereas High Loss corresponds to Test2; both should be configured
to meet the COM value (3 dB max).

PAM4 Symbol 1 Level Controls the level of symbol 1.

PAM4 Symbol 2 Level Controls the level of symbol 2.

Transmitter Cursors Controls all the cursors equalization coefficient for Transmitter Measurements.

Noise Generator Channel Selection Selects the location of the Noise Generator that shall be used for generating broadband noise.
PRBS Pattern PRBS Pattern selection for Receiver Tests.

Sync Loss Threshold The threshold level of error ratio at which synchronization is successful.

Alignment BER Threshold BER threshold used as pass/fail criteria during the sample point alignment.
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UALink KR Tests 7

Test Parameter Description

Victim Analyzer Module

Victim Analyzer Clock Source

Victim Analyzer PAM4 Symbol Mapping

Victim Analyzer PAM4 Custom Symbol Mapping

Target Confidence Level
DUT Control Interface Script File
DUT Control Interface Location

Pause before starting Receiver tests

Parameters for Receiver Jitter Tolerance Test

Test Mode

Jitter Profile Frequency
Jitter Profile Amplitudel
Jitter Profile Frequency2
Jitter Profile Amplitude2
Jitter Profile Frequency3
Jitter Profile Amplitude3
Frequency Relax Time
Amplitude Relax Time
Algorithm

Frequency Mode

Start Frequency

Stop Frequency

Number of Steps

Manual Frequency List

Selects the victim analyzer module for testing device.

Selects the clock source for the victim analyzer module.
This parameter is only applicable when BERT analyzer is selected as the Victim Analyzer Module.

Selects how consecutive data bits are mapped to symbols.

Selects how consecutive data bits are mapped to symbols. The mapping is defined as a comma
separated list of bit sequences (e.g. 00,01,11,10). The position within this list corresponds to the
symbol level. First value is for Symbol 0 and last value is for Symbol 3.

Target Confidence Level for Target Error Ratio to decide if a test is passed or failed.
Select the DCI script file to be loaded for receiver tests.
DCI Location to be used for receiver tests.

Selects if a pause is made after configuring the error detector modules and before running the
alignment to allow for manual changes in the settings.

Select whether to test just for predefined SJ Frequencies (‘Compliance’) or to measure SJ
Frequency (‘Characterization’).

Defines the first corner frequency of the jitter profile.

Defines the jitter amplitude at first corner frequency of the jitter profile.
Defines the second corner frequency of the jitter profile.

Defines the jitter amplitude at second corner frequency of the jitter profile.
Defines the third corner frequency of the jitter profile.

Defines the jitter amplitude at third corner frequency of the jitter profile.
Relax time on jitter frequency changes.

Relax time on jitter amplitude changes.

Select the measurement algorithm.

Select between Auto and Manual frequency mode.

Controls the start frequency of the jitter sweep.

Controls the stop frequency of the jitter sweep.

The number of steps within the jitter sweep.

List of Jitter frequencies separated by commas.
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7 UALink KR Tests

Test Parameter Description

Minimum Jitter Amplitude Limit Minimum Jitter Amplitude Limit.

Maximum Jitter Amplitude Limit Maximum Jitter Amplitude Limit.

JTol Step Size Step Size for the binary algorithm of the JTol measurement.

JTol Linear Step Size Step Size for the linear algorithm of the JTol measurement.

JTol Step Size Log Step Size for the logarithmic algorithm of the JTol measurement.
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Rx Test Procedures

Overview of Receiver Tests

Table 11 shows a summary of steps for each procedure that must be
performed for Rx tests. The figures mentioned in the table and in the steps
in this section are based on those in Annexure 93C of IEEE Std
802.3bj-2014, Amendment to IEEE Std 802.3-2012: Ethernet.

Table 11 Rx test procedure step summary
# Procedure Test Channel Configuration Summary of steps to be performed
1 Rx Interference Perform Rx Interference Tolerance Test Perform Rx interference tolerance test (see setup in Figure 92). This
Tolerance Test for both the low loss and high loss includes the optimization of the pattern-generator de-emphasis
channel. taps prior to the actual testing.
2 Rx Jitter Tolerance Perform Rx Jitter Tolerance Test for high Perform Rx jitter tolerance test (see setup in Figure 92).

Test loss channel.

These procedures are broadly described in the following section.

Detailed Steps for Rx Test Procedures

Step#1. Rx Interference and Jitter Tolerance Test

1 Using the test setup in Figure 92, the transmitter taps and the
channel noise as determined in the calibration procedures, configure
the transmitter to transmit the test pattern specified in the PMD
clause that invokes this method.

Use the pause during the Rx test procedure to optimize the PG
de-emphassis while keeping all other parameters constant. This step
can be used using the M8070ADVB feature "BER-based De-Empahsis
Optimization".

2 Measure the BER using the PRBS31Q pattern on the receiver under
test using the built-in error counter or by activating the DUT’s internal
loopback mode, the DUT transmitter and error analyzer equalizer
should be co-optimized to ensure an error-free loopback channel. Both
the DUT's internal error checker and external error detectors—such as
a real-time oscilloscope (e.g., UXR)—can be integrated into the
compliance application via DCI (DUT Control Interface / 159).
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7 UALink KR Tests

C2C/KR
- Receiver Interference Tolerance Test Female
- Receiver Jitter Tolerance Test Adapter (m-m) Termination Connector
MB053A O 35mm
hoa Adapter (f-m) Cable (m-m) @ 24mm
@ 185mm
@ 1mm
o
=}
Figure 92 Connection diagram for KR Rx Interference and Jitter Tolerance Test

For each case listed in Table 12, the receiver under test shall meet the BER

measurements as specified in Table 176D-11 of the P802.3dj™/D2.0
specification.

Table 12 Receiver jitter tolerance parameters
Parameter Case A Case B Case C Case D CaseE Case F Case G Units
Jitter frequency 0.04 0.1333 0.4 1.333 4 12 40 MHz
Jitter amplitude (peak to peak) 5 1.5 0.5 0.15 0.05 0.05 0.05 ul

The BERs reported in the standard assume that the error statistics are
NOTE P

sufficiently random to result in the required frame loss ratio.
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Receiver Interference Tolerance Test

Overview  The Receiver Interference Tolerance Test validates that the receiver on
each lane shall meet the BER requirement with channels matching the
Channel Operating Margin (COM) and loss parameters for Test 1 and
Test 2. This test should be performed for both the low- and high-loss
channel test cases.

Connection Diagram  Connect the instruments as shown in Figure 93.

C2C/KR

- Receiver Interference Tolerance Test

Female
- Receiver Jitter Tolerance Test Adapter (m-m) Termination

Connector

O 35mm
Adapter (f-m) Cable (m-m) @ 24mm
@ 185mm
@ 1mm
Figure 93 Connection diagram for KR Rx Interference and Jitter Tolerance Test
ID
Standard Name Test ID
c2c 475101
KR 875101

Dependencies  The Receiver Interference Tolerance Test depends on the values
configured for the following calibrations:

Amplitude Calibration on page 116

SJ Calibration on page 118

UUGJ Calibration on page 120

BUJ Calibration on page 122

Broadband Noise Calibration on page 124

Transmitter Measurements for COM Model — Rx ITol on page 129
Rx Calibration using COM Model on page 132
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Parameters
Procedure

Results

Receiver Interference Tolerance Test
Receiver Jitter Tolerance Test

Parameter

Refer to Test Parameters in Debug Mode on page 140.
This test uses the PRBS31Q pattern.

The Receiver Interference Tolerance Test attains ‘Pass’ value if the Rx BER
is less than 1e-4, as per the IEEE P802.3dj™/D2.0 specification.

100.000 Pass/Fail 1
100.000 Pass/Fail 1

Receiver Interference Tolerance Test - IEEE 802.3dj PAM4 C2C|Pass

---Additional Info---

Parameter Name . Parameter Value

Receiver Jitter Tolerance Test Parameters

Receiver Interference Tolerance Test

Receiver Jitter Tolerance Test

Parameter

Figure 94 Rx Interference Tolerance Test (C2C) results in tabular format

100.000 Pass/Fail 1
100.000 |Pass/Fail |1

Receiver Interference Tolerance Test - IEEE 802.3dj PAM4 KR Pass

---Additional Info---

Parameter Name .

Confidence Level :
Injected Noise

Receiver Jitter Tolerance Test Parameters

146

Coefficient 4

Figure 95 Rx Interference Tolerance Test (KR) results in tabular format
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Receiver Jitter Tolerance Test

Overview  The Receiver Jitter Tolerance Test validates that the receiver bit error ratio
(BER) meets the requirements for each pair of jitter frequency and
peak-to-peak amplitude values as per the IEEE P802.3dj™/D2.0
specification. This test is only required for the high loss channel test case.

Connection Diagram  Connect the instruments as shown in Figure 96.

C2C/KR
- Receiver Interference Tolerance Test Female
- Receiver Jitter Tolerance Test Adapter (m-m) Termination Connector
. O 35mm
b4 Adapter (f-m) Cable (m-m) @ 24mm
— @ 1.85mm
@ 1mm
Figure 96 Connection diagram for KR Rx Interference and Jitter Tolerance Test
ID
Standard Name Test ID
c2C 475100
KR 875100

Dependencies  The Receiver Jitter Tolerance Test depends on the values configured for
the following calibrations:

Amplitude Calibration on page 116

SJ Calibration on page 118

UUGJ Calibration on page 120

BUJ Calibration on page 122

Transmitter Measurements for COM Model — Rx JTol on page 134

Parameters  Refer to Test Parameters in Debug Mode on page 140.
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7 UALink KR Tests

Procedure  This test uses the PRBS31Q pattern.

Results  The Receiver Jitter Tolerance Test returns Pass/Fail for each Sinusoidal
Jitter Amplitude & Frequency pair point.

Receiver Jitter Tolerance Test 100.000 Pass/Fail 1

Parameter Value

Receiver Jitter Tolerance Test - IEEE 802.3dj PAM4 C2C Pass
---Additional Info---

Receiver Jitter Tolerance Test Screenshot

Receiver Jitter Tolerance Test Screenshot

Jitter

(See image)

IE:

Receiver Jitter Tolerance Test Results

Figure 97 Rx Jitter Tolerance Test (C2C) results in tabular format

Jitter Tolerance Measurement
10000 —

1000

Amplitude (UIl)

Frequency (Hz)

Figure 98 Rx Jitter Tolerance Test (C2C) results in graphical format
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Receiver Jitter Tolerance Test 100.000 Pass/Fail 1

Parameter Receiver Jitter Tolerance Test Screenshot
Receiver Jitter Tolerance Test - IEEE 802.3dj PAM4 KR i

---Additional Info---

Receiver Jitter Tolerance Test Screenshot (See image)

Frequency

Receiver Jitter Tolerance Test Results

Figure 99 Rx Jitter Tolerance Test (KR) results in tabular format

Jitter Tolerance Measurement

v
2=
=2
=
=
E
>

Frequency (Hz)

Figure 100 Rx Jitter Tolerance Test (KR) results in graphical format
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8 Calibration & Test Results

About Calibration View

The Calibration View tab displays the results from the calibrations run, in
both graphical and tabular format.

File View Tools Help
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |S] Calibration v

Set vs Measured Amplitude Set P11|Measured SJ

15

0.9-

0.8-

0.7-

0.6-

0.5

MIIAN NOILVHHEI1IVD

0.5
PJ1 (UT)

Figure 101 Default display of the Calibration View
After successful completion of the calibration run, the calibration results
are reported in the Calibration View tab and Results tab.

The calibration results under the Calibration View tab include the following
measurements:

Set and measured values of the parameters being calibrated, in a
tabular format.

152 Keysight MB09TUACA Receiver Conformance for UALInk — User Guide



Calibration & Test Results 8

Set and measured values of the parameters being calibrated, in a
graphical format.

The Calibration View only plots graphs for continuous calibrations (such
as SJ, UUGJ and Broadband Noise) and not single-point calibrations
such as Amplitude Calibration.

The Calibration View tab displays information related to calibrations
only. All other results and associated information are displayed under
the Results tab of the Test Application.

File View Tools Help
Set Up | Select Tests | Configure | Connect |Calibration View | Run | Automate | Results | HTML Report

Selected Calibration: |S] Calibration 1w

Set vs Measured Amplitude Set P11 -

10.0 mUl |12.5 mUI
20.0 mUl |20.8 mUI
50.0 mUl |47.2 mUI
75.0 mUl |75.1 mUI
100.0 mUI|99.4 mUI
200.0 mUI|199.1 mUI
300.0 mUI|290.7 mUI
400.0 mUI|391.1 mUI
500.0 mUI|504.9 mUI
600.0 mUI|593.6 mUI
700.0 mUI| 7094 mUI
800.0 mUI|783.2 mUI
900.0 mUI|849.9 mUI
1.0000 Ul |978.3 mUI
1.1000 U1 |1.0788 UI

MIIA NOILVHHI1IVD

0.6
PJ1 (UI)

Figure 102 Display of the Calibration View after calibrations have been performed
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9 Appendix

List of Acronyms

Acronym Definition

AUl Attachment Unit Interface
AWG Arbitrary Waveform Generator
BER Bit Error Ratio

BERT Bit Error Ratio Tester

BUJ Bounded Uncorrelated Jitter
BW Bandwidth

c2Cc Chip-to-Chip

C2m Chip-to-Module

CDR Clock Data Recovery

CcoM Channel Operating Margin

Ccsv Comma-Separated Values
CTLE Continuous Time Linear Equalization
DCA Digital Communication Analyzer
DCI DUT Control Interface

DFE Decision Feedback Equalization
Dp Linear Fit Pulse Delay

DSO Digital Storage Oscilloscope
DUT Device Under Test

ED Error Detector

EH Eye Height

EQ Equalization

FEXT Far-End Aggressor Crosstalk
FFE Feed Forward Equalization

FIR Finite Impulse Response

FOM Figure of Merit
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Acronym Definition

HCB Host Compliance Board

HiSLIP High-Speed LAN Instrument Protocol
HTML HyperText Markup Language

D Identifier

IEEE Institute of Electrical and Electronics Engineers
IL Insertion Loss

100rl/0 Input-Output

IP Internet Protocol

IS Inter-Symbol Interference

[Tol Interference Tolerance

JSA Jitter Spectrum Analysis

JTol Jitter Tolerance

KLM Keysight License Manager

LAN Local Area Network

MCB Module Compliance Board

N/A Not Applicable

NEXT Near-End Aggressor Crosstalk

Np Linear Fit Pulse Length

NRZ Non-Return-to-Zero

OSFP Octal Small Form Factor Pluggable
PAM Pulse-Amplitude Modulation

PC Personal Computer

PCB Printed Circuit Board

PDF Portable Document Format

Pk-Pk Peak to Peak

PLTS Physical Layer Test System

PMD Physical Medium Dependent (interface)
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Acronym Definition

PRBS Pseudorandom Binary Sequence

PTB Precision Timebase

QSFP Quad Small Form Factor Pluggable

RAM Random Access Memory

RF Radio Frequency

RI Random Interference; Real-Imaginary

RJ Random Jitter

RMS Root Mean Squared

Rx Receiver

SCPI Standard Commands for Programmable Instruments
SICL Standard Instrument Control Library

SJ Sinusoidal Jitter

SNR Signal-to-Noise Ratio

SNDR Signal to Noise-and-Distortion Ratio

SW Software

TCcP Transmission Control Protocol

TP Test Point

Tx Transmitter

UBHPJ Uncorrelated Bounded High-Probability Jitter
URL Uniform Resource Locator

usB Universal Serial Bus

UUGJ Uncorrelated Unbounded Gaussian Jitter
VEC5 Vertical Eye Closure at 1E-5

VISA Virtual Instrument System Architecture
WXGA+ Wide Extended Graphics Array (I1)
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DUT Control Interface

The DUT Control Interface feature allows you to control a device under
test at well defined positions within the measurements of the M8070B
software. It allows you to:

Read out error count information from devices with built-in error
counters.

Read out and write devices status registers

Import and edit of Python scripts to access DUT from M8070B system
software

Integrate devices built-in error count information in error monitoring
and jitter tolerance test routines of M8070B.

= To know more about DUT Control Interface, please refer to the M8000
Series Bit Error Ratio Testers product page > Technical Support
section > M8070ADVB Advanced Measurement Package User Guide

The DUT Control Interface editor provides inserting code snippets of the
supported DUT. This allows you to tailor the supported measurements in a
way that the DUT is controlled at critical points during the measurement
and also provide error information for the measurement. Currently, the
DUT Control Interface supports using a DUT's built-in error counters in
the following measurements:

Error Ratio Measurement

Jitter Tolerance Measurement
All other measurements provide callback functions as well. These are
useful to tailor the measurement to the DUT (e.g. settling times in

dependency of measurement parameters), or to control the device under
test during the measurement.

The DUT Control Interface feature is enabled by the license
M8070ADVB-Txx.
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Using DCI within the M8091TUACA Application for Manual BER Entry

To avoid customizing the DCI script to the actual DUT APl and accelerate
initial testing, it is possible to manually enter the Bit Error Rate (BER)
reported by the DUT's internal error checkers. To this extent, a DCI
example installed with M8070B can be used consisting of an executable
"Custom Virtual DUT.exe" and a python script "VirtualDUT.py"

Follow the steps below to integrate this functionality into the M809TUACA
application:

1 Launch Custom Virtual DUT.exe from C:\Program Files\ Keysight\
M8070B\Examples\DUT_Control_Interface\ CustomVirtualDut

In principle, the Custom Virtual DUT.exe can be started either on the PC
running the M8091UACA application, or on the one running M8070B, or
even on any other PC connected to the same network. However, Keysight
recommends running on the M8070B PC to avoid limitations due to
Firewalls.

2 This opens the following tool:

oup

Port DUT (Server) IP Address

8080  Change Port 187 168 12
BERT (Client) IP Address

Bit Errors Synchronization System Status
Enmor Ratio: 0.0 v Lane: Lane0
Insert an single Emor Out of Sync
Device Mode: Mode0
Reset Counters

Insert Manual BER

Log | Show / Hide Log ] Clear Log

Waiting for BERT to connect...
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3 Copy the VirtualDUT.py file located in C:\Program Files\Keysight\
M8070B\Examples\DUT_Control_Interface\CustomVirtualDut\Script
on the PC running the application. For instance, under C:\TEMP\

4 Edit the script with a text editor and update variables ipAddress and
portNr to match those displayed in the Customer Virtual DUT
executable and save the VirtualDUT.py file.

| @ WEEEEsav=E

[CRILF]
[CRILF]
(L
2 return ["Lonc."] GRIE
9 C

2: Setup and cleanup connection with  DUTEDENE

99 | ipAddress =
portNr =8

101
Sdef DUT connect () : CRM

.132". .4 Replace "127.0.0.1" with the actual IP address of -the DUTH

5 Inthe M8091UACA Application, navigate to the Configure Tab, expand
the test menu, specify the python script path and filename in the
parameter "DUT Control Interface Script File". Note that the script
should be located on PC running the application.

* Compliance RX Test Automation for IEEE 802.3d) -- C2MModule

File View Tools Help
set up [Select Tests | run | connect = | Configure

@ [ 1eEE 802.3dj Tests 0
© O c2m Module Input (200GAUI-1, 40¢ IEEE 80

librations Baud Rate (106.25€9)

T ST ST Differential Channel Partner (Every Other Channe
- . Target Error Ratio (2E-5)

GERITE LT 0T C2M Module Input (200GAUI-1, 400GAUI-2, 800(

Tests Target COM (3.0)

B Amplitude Tolerance Test st Channel Configuration (Low Loss)

B Interference Tolerance Test el E;33;

Jitter Tolerance Test

Settings For: DUT Control Interface Script File
Select or type in a value:

s
nterference Tolerance

PRBS Pattern (PRBS31)

Victim Analyzer Clock Source (CDR)
Target Confidence Level (95.0
DUT Control Interface Script File (C:\Users\
DUT Control Interface Location (Lane1)
Pause before starting Receiver tests (true)
» Jitter Tolerance Test

S1531 103135

Details

Trying t
C

5:897 PM Append or Replace Results?
(RSER M steady State Voltage Calibration Statu:
2025-09-22 03:40:38:025 PM Loading DCI script

Unsaved Changes 1 Test Test: VI PASS
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6 After it has configured the BERT for DUT testing, the application will
return a prompt asking to proceed with the test. This pause is used to
optimize the loopback link when using an external error detector and
not required when using DCI.

7 For each measurement, the M8070B firmware will query the BER from

the Custom Virtual DUT. The field "Insert Manual BER" will then turn
RED. The test will not proceed until a value is entered. The default
timeout is T minute, but can be modified inside the script. The Error
ratio value can be selected from the drop-down menu or entered
manually. For manual entry, ensure you use the right format "xe-y".

KEYSIGHT Default - M8070B

File Application ~System Clock Generator Analyzer Patterns  Measurements  Utilies  Window  Help
8 DUT Control Interface Demo
Pot: DUT (Server) P Address:
J L3 R o i e Reset Comnectonto BERT

jitter Tolerance Measurement| 156.141.1.132

Bit Errors Synchronization System Status
P o | e =
ot am sl e Outof Syme

Device Mode:  Moded

Amplitude (U1)

Connected to BERT at 156.141.1.132

0 R | Target BER
100 kHz 1MHz 100M et the desired

Frequency (Hz)

Status Indicators

Module Channel ~ Bit Rate
t Data Output
m

w2 10625 6B TPRES 22911 ™Y

| s

1
1
2
B S Global Outputs (I [¥) Enable Impairments [] Enable SSC  Insert Error Preset All
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8 Once the test is completed, the results and screenshots are reported in
the M8091UACA application.

" Compliance RX Test Automation for IEEE 802.3d) -- C2MModule

File View Tools Help

Set Up | Select Tests | Run | Connect | Automate [Results
[Test Name |Actual Value|Margin %|Pass Limits|# Trials|
S) Calibration 100.000 |Pass/Fail 1
UUG] Calibration 100.000 | Pass/Fail
BU) Calibration Pass 100.000 Pass/Fail
Channel Characterization using COM model Pass 100.000 Pass/Fail
Rx Calibration using COM model pass 100.000 Pass/Fail
COM Verification Pass 100.000 Pass/Fail
Amplitude Tolerance Test Pass 100.000 Pass/Fail
Interference Tolerance Test Pas: 100.000 Pass/Fail
Jitter Tolerance Test Fail N Pass/Fail

Trial Summary Actual Value| Margin |Jitte|Parameter Jitter Tolerance Test Screenshot
Jitter Tolerance Test Result - IEEE 802.3cA ST
dditional Info---
Jitter Tolerance Test Screenshot

0

Sum
Trial 3 Fail (See
Trial 2 Pass (See
Pas (See jitter Tolerance Test Results

Messages | Calibration View
PXTXTII & | v [Reset Alert summaries (click for details) [Filter.. (Clear. Details
2025-09-22 03: 26:524 PM Initialization paused (prompt)
2025-09-22 03:44:36:711 PM Starting Jitter Tolerance Test
:07:171 PM Jitter Tolerance Test Finished.
2025-09-22 03: 07:554 PM Saving Recovery Data
2025-09-22 03:46:07:699 PM Saved Recovery Data
2025-09-22 03:46:07:720 PM Run ended

Unsaved Changes  1Test  FAIL
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