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Chapter 1

LinkExpert (LE)

1.1 Introduction

LinkExpert provides complete control and management of Teledyne LeCroy's family of protocol analyzer and
exerciser hardware while displaying high-level diagnostic information about communication between the
root complex (i.e. host systems) and end-points (i.e. devices). The LinkExpert software interface targets design
and validation engineers who are responsible for testing and resolving connectivity, interoperability and
performance issues as well as ensuring conformance to the design specification. The new interface takes a
smart approach to testing Protocols and then displaying the results, including any identified errors,
connectivity issues and/or overall performance metrics by using intelligent interpretations of bus traffic,
eliminating the need for a deep technical knowledge of the various protocol specifications.

LinkExpert is compatible with the NVMe Conformance tests (Teledyne LeCroy edition) provided by the
University of New Hampshire Interoperability Laboratory for official NVMExpress.org testing.

Note: NVMe-MI Tests are Official Conformance tests for NVMExpress.org.

1.2 Key Features

Q PCle Protocol Testing (see “PCle LinkExpert (LE)” on page 83)
O SAS Compliance Testing (see “SAS LinkExpert (LE)” on page 257)
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1.3 Quick Tour

In the Quick Tour of the LinkExpert application, PCle for System Level Tests are used as an example of
LinkExpert’s capabilities.

Note: The Quick Tour uses PCle tools and terminology, but other protocols will have similar concepts.
System Level Tests are only available for PCle.

Since LinkExpert is a brand new product, when you first bring up the tool there is a short Quick Tour section
to explain it’s main features. See Figure 1.1.

".‘ TELEDYNE LECROY

Everywhereyoulook

E
Welcome

to the LinkExpert

The LinkExpert from Teledyne LeCroy is an application
created to help engineers and technicians quickly and efficiently diagnose system level
problems and complete Compliance and Validation tasks without requiring deep knowledge of the Protocol.

Take a quick tour to see main features!

: T )

Figure 1.1: Quick Tour: Welcome Screen

After reading the Welcome screen click on Next to take you to the Connect to Analyzer screen. See
Figure 1.2 on page 3.
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".\ TELEDYNE LECROY ®

Everywhereyoulook

Analyzer Device - v

Analyzer: Summit T3-8 SN:11550 {O} ==

Status: Connected, recording .
Lanes: us 09000 o o000
Inv. Polarity: + + + + + o+ + o+

Connect to analyzer

When analyzer device is connected, it is automatically detected by application.

= . T ()

Figure 1.2: Quick Tour: Connect to Analyzer

The first step is to ensure you are connected to an analyzer. In this case we’ve connected to a Summit T3-8
Analyzer. Click next to go to the Select Test Package slide. See Figure 1.3 on page 4.
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".‘ TELEDYNE LECROY

Everywhereyoulook

Device Under Test
{} Run Options Select Tests «

Unknown device

v PCle
LinkExpert System Level Tests
PCle 3.0 Compliance Package Tests Status + Test
Validation Tests (Endpoint)
Validation Tests (Root Complex)
Jammer Validation Tests (Endpoint)
LTSSM Arc tests
PCle 4.0 Compliance Package Tests (i...
Please select testp ¥ NVMe
NVMe-MI/MCTP SMBus Tests
NVMe-MI/MCTP VDM Tests
UNH NVMe Compliance Tests 12.0a
v SAS
SAS tests

Select test package

You can select different tests including
PCle Compliance tests, System Level tests, LTSSM tests and SAS tests.

— - I

Figure 1.3: Quick Tour: Diagnostics -> Select Test Package

You can select from PCle tests, NVMe tests or SAS test. Click on Next to see the Compliance test slide. See
Figure 1.7 on page 8.
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I‘.\ TELEDYNE LECROY

Everywhereyoulook™

Diagnostic
PCle 4.0 Compliance Package Tests

Link 54-20 BadECRC-01

Link 54-20 BadECRC-02

Link 54-20 BadECRC-03

Link 54-20 BadECRC-04

Link 54-20 BadECRC-05

Status

Action

O x
0 X
0 x
0 x
Q x

Device Under Test Diagnostics Summary

LPe36000 Fibre Channel Host F i

Adapter [Prism] by Emulex Corpor... 2min 24sec 1 7 1 6 1

SiowCanflesration Shate \ TOTAL ® PASSED @ FAILED
Status + Test + Diagnostic Message

@ Passed Link 52-160 UndefinedDLLPEncoding Test passed

@ Passed Link 52-170 WrongSeqNuminAckDLLP Test passed

® Passed Link 52-20 LinkRetrainOnRetryFail Test passed

@ Passed Link 53-20 BadLCRC Test passed

(@] Passed Link 53-31 DuplicateTLP Test passed

Compliance tests

Teledyne LeCroy offers an integrated and automated compliance testing system,

including the Protocol Test Card Platform, approved by the PCI-SIG as a standard tool for compliance
testing for developers working with the PCle specification.

—_—

Figure 1.4: Quick Tour: Compliance Tests

Click on Next to see the SAS tests slide. See Figure 1.5 on page 6.
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A4 TELEDYNE LECROY
Everywhereyoulook
| iSitesee + Diagnostics Completed! [*) save [ Export
Analyzer recording test ° X Test + Diagnostic Message + Expand All Collapse All
SCSI_SBC4_0A Write6 PASSED 0 x (@] Analyzer recording test Test is passed 10/7/2019 5:38 PM &
Start test
Project opened
Device assigned
Start recording
Recording finished
Trace successfully recorded
Run verification script
Test PASSED
Analyzer Device ————
@ SCSI_SBC4_0A_Writed Test is passed 10/7/20195:38 PM v
Analyzer: Sierra SN:18106 =

SAS tests

Serial Attached SCSI is a serial protocol, based on point-to-point technology,
that transfer data to and receive from computer-storage devices.
LinkExpert can provide testing for SAS and many other protocols through the unique Python interface.

= . T (m

Figure 1.5: Quick Tour: SAS Tests

Click on Next to see the Run Tests slide. See Figure 1.6 on page 7.
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AV TELEDYNE LECROY
Everywhereyoulook™
Diagnostics
{8 Run Options Select Tests ~ m
Diagnostic Status Action
| LinkExpert System Level Tests Browse Traces
~ Link Establishment ¢33 [NoT sTARTED ° X
~ Link Maintenance NOT STARTED ° X
~ Flow Control NOT STARTED ° X

Run tests

Use 'Run All" button to run all tests.
Click run button next to test name to run a particular diagnostic.

B . T (e

Figure 1.6: Run Tests Slide

Click on Next to run a particular diagnostic. See Figure 1.7 on page 8.
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Everywhereyoulook

".‘ TELEDYNE LECROY

Show Configuration Space

Diagnostic Status Action
| LinkExpert System Level Tests Browse Traces Status Test
v Performance o PERFORMANCE PROFILE
v Power Management Vistreany Downstresm
Split Latency 1000.0 us 1000.0 us
Memory Read 35 % 0 %
Memory Write 34 % 0 %

Configure performance diagnostics

— N = )

Figure 1.7: Quick Tour: Configure Performance Diagnostic

Specify thresholds to test your device against.

Now you can specify a Performance Profile for your device. Then click Next to bring up the next slide in the
Quick Tour. See Figure 1.8 on page 9.
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AW TELEDYNE LECROY
Everywhereyoulook
Diagnostics
Diagnostic Status Action
LinkExpert System Level Tests Browse Traces
v Link Establishment (o)
v Link Maintenance 72% (m )

v Flow Control

Monitor progress

Monitor current status of all diagnostics.

Figure 1.8: Quick Tour: Monitor the Progress of the Diagnostics

You can monitor the progress of the tests. Then click on Next to go to the next slide. See Figure 1.9 on
page 10.
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".‘ TELEDYNE LECROY

Everywhereyoulook

Analysis Results

Device Under Test Diagnostics Summary Results Sum...
Unknown Device o":::; 0 0 0 0 0 1 1
Show Configuration Space TOTAL @ PASSED @ FAILED @ ABORTED  ® DONE WARNINGS O ERRORS
Status < Test + Diagnostic Message + Expand All Collapse All
(@) Passed Link Maintenance System activity successfully recorded 8/22/2018 6:53 PM v
@ Passed Link Maintenance Link state checking is passed 8/22/2018 6:53 PM v
Warning Link Maintenance Issues are detected in the traffic 8/22/2018 6:53 PM v

Review test results

Review reported diagnostics results during or after test execution.

T~

Figure 1.9: Quick Tour: Review Test Results

After the selected tests have been executed, you can review the test results. Click on Next to continue to the
next slide in the Quick Tour. See Figure 1.10 on page 11.
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".‘ TELEDYNE LECROY

Everywhereyoulook

Analysis Results

Device Under Test

Unknown Device

Show Configuration Space

v Diagnostics Completed!

Status * Test =
Passed Flow Control
Information Flow Control

Q Error Flow Control

Omin 17sec

Results Sum...

1 0 1 0 0 0 1

O ERRORS

Diagnostics Summary

100*

TOTAL ® PASSED ® FAILED ® ABORTED ® DONE 2 WARNINGS

C Rerun... v [®) save [ Export
Diagnostic Message + Expand All Collapse All
System activity successfully recorded 8/22/2018 6:57 PM v
Flow Control Credits advertised 8/22/2018 6:57 PM v
Issues are detected during Flow Control Credits 8/22/2018 6:57 PM

analysis

Save or export results

Save diagnostics results to file or export them to HTML.

\

Figure 1.10: Quick Tour: Save or Export Test Results

Now you can Save the Results to a File or Export them to an HTML file. Click on Next to continue to the next

slide in the Quick Tour. Figure 1.11 on page 12.
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".‘ TELEDYNE LECROY

Everywhereyoulook

All connected devices ®
Add Device Adapters Subnets Refresh List “

Device Included In Record Location Status License  IP Settings
@ Summit T34 SN:1600 Local Machine Connected > (o)
@ Summit Z3-16 SN:1200 Local Machine Connected (4 (o)
@ Summit Z416 SN:1800 o ) Local Machine Connected > S
@® Summit T3-8 SN:1300 Local Machine Connected > (o)

Device management

Connect or disconnect remote devices. Provide manipulation with IP settings, Subnet Mask, Network Adapters etc.

-

Figure 1.11: Quick Tour: Device Management

At this point you can either return to a Previous slide by clicking the Prev button or click on the “X” in the top
right corner or click on Done to go to LinkExpert’s User Interface. See Figure 1.12 on page 13.
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LinkExpert

File Diagnostics Options Tools Help

Analysis Results

Diagnostics
Device Under Test Diagnostics Summary Results Su... 0 RESULTS
S} Run Options Select Tests  ~
{:J P! - . 0%
nknown device
omin Osec 0 0 0 0 0 0 0
TOTAL @ PASSED @ FAILED @ ABORTED @ DONE WARNINGS O ERRORS

Configuration Space

Status + Test = Diagnostic Message + Expand All Collapse All

Please select test package to start

Analyzer/Exerciser Devices

Figure 1.12: Quick Tour: Complete -> Go to LinkExpert User Interface
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Chapter 2

Software Installation and Setup

21 LinkExpert Installation
LinkExpert software operates with all of Teledyne LeCroy’s PCl Express and SAS Protocol analyzer products.

The LinkExpert software is installed on a Microsoft” Windows -based host machine running 64-bit versions
of the following operating systems:

Q Windows Server 2016
Q Windows Server 2019
O Windows 10

operating systems and serves as the interface for the Analyzer.

211 Downloading the LinkExpert Software

You can download the latest version of the LinkExpert Software from the following sites:
https://teledynelecroy.com/sw/pciexpress/
https://teledynelecroy.com/sw/sas/
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21.2 Windows Server 2016/2019 Firewall Exceptions

If you are using Windows Server 2016/2019, the Teledyne LeCroy LinkExpert software needs to be added to
the firewall exceptions to ensure that the application can find the analyzers over your Ethernet network.
To add the LinkExpert software application to the firewall exceptions perform the following steps.

1. Open the Control Panel. See Figure 2.1.

Windows Server

Command Prompt

] P
Snipping Tool >_ _

_ Windows Windows
Paint Server Manager ~ PowerShell PowerShell ISE

® | o

Windows
Python 2.7 Administrativ... Task Manager Control Panel

Search % a |

Remote
Desktop... Event Viewer File Explorer

Notepad

wn

Server Manager
Settings

Shutdown STAF 3.4.21
STAF 3.4.21

Start STAF 3.4.21

Windows Accessories

Windows Administrative Tools v

Windowe Faca nf Arracc v

o € M

Figure 2.1: Windows Server 2016/2019: Start Menu -> Control Panel

Cmmmc =E Lo
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2. From the Control Panel. select the “Systems and Security” screen. See Figure 2.2.

[E Control Panel —
4 [EE > Control Panel » v O  Search Control Panel
Adjust your computer's settings View by: Category -

User Accounts
G Change account type

System and Security
Review your computer's status
% View event logs
\' Network and Internet

View network status and tasks

~—

Q Clock, Language, and Region
Hardware -
‘u\'

Appearance and Personalization
Change the theme

L Add a language
‘ View devices and printers

Add a device

Change input methods
Set the time and date

Programs Change date, time, or number formats

[,)-f Uninstall a program
" !;’ Turn Windows features on or off

Ease of Access
Let Windows suggest settings
Optimize visual display

Figure 2.2: Windows Server 2016/2019: Control Panel -> System and Security Screen
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LinkExpert Installation

3. From the Control Panel -> System and Security Screen, select “Allow an App through

Windows Firewal

@ System and Security

(_

26

III

. See Figure 2.3.

v 4 @& > Control Panel > System and Security >

Control Panel Home

System and Security
Network and Internet
Hardware

Programs

User Accounts

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

g

\

-

<<

Security and Maintenance
Review your computer's status and resolve issues G Change User Account Co
Troubleshoot common computer problems

Windows Firewall
Check firewall statu( Allow an app through Windows Firewall )

System
View amount of RAM and processor speed ¥ Allow remote access ' Launch remote assistance
See the name of this computer

Power Options
Change what the power buttons do | Change when the computer sleeps

Administrative Tools
Defragment and optimize your drives ¥ Create and format hard disk partitions & View event logs
¥ Schedule tasks ' ¥ Generate a system health report

Figure 2.3: Windows Server 2016/2019: Allow an App Through Windows Firewall
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4. From the Windows Firewall screen -> Allow apps to communicate through Windows
Firewall, select “Change settings”, then select “Allow another program”. See
Figure 2.4.

& Allowed apps — O X

€« v 4 @ < System and Security > Windows Firewall > Allowed apps v O  Search Control Panel R

Allow apps to communicate through Windows Firewall

To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate? CGChange settings)
Allowed apps and features:
Name Private Public » |
gAlloynROUter ... |
@Bitvise SSH Server @ G
OBranchCache - Content Retrieval (Uses HTTP) o o
DBranchCache - Hosted Cache Client (Uses HTTPS) a o
OBranchCache - Hosted Cache Server (Uses HTTPS) o o
OBranchCache - Peer Discovery (Uses WSD) o o
@Cast to Device functionality @
DCOM+ Network Access = =
DCOM+ Remote Administration = =
@Core Networking
@Cortana g
@DiagTrack
|@DIAL nratacol senzer o Y]

Details... Remove ;

(‘ Allow another app... ‘)

‘ OK Cancel

Figure 2.4: Windows Server 2016/2019: Change Settings -> Allowed Another app
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5. From the User Account Control screen, select “Yes”. Figure 2.5.

Note: This screen may be optional if you have already allowed Microsoft Windows to make changes to
your computer.

(A User Account Control -

Do you want to allow the following program to make
changes to this computer?

e Program name:  Windows Firewall
Verified publisher: Microsoft Windows

(%) Show details Yes No

Change when these notifications appear

Figure 2.5: Windows Server 2016/2019: User Account Control
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6. From the “Add an app” screen, select the Browse button. See Figure 2.6.

Add an app

Select the app you want to add, or click Browse to find one that is not listed,

and then click OK.

X

Apps:
/
Path: Browse... 1
What are the risks of unblocking an app?
You can choose which network types to add this app to.
Add Cancel

Network types...

Figure 2.6: Windows Server 2016/2019: Add an App
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7. In the Browse window navigate to the location of the installation directory for the
LinkExpert you are installing. The Teledyne LeCroy LinkExpert is typically installed on
your machine in the C:\Program Files\LeCroy\LinkExpert directory. See Figure 2.7.

ﬂ Browse

Organize ~ New folder

~

> Quick access
m Desktop

4 Downloads

< Documents

% %N

&= Pictures

% This PC
m Desktop
% Documents
4 Downloads
J Music
&= Pictures
B Videos
% Local Disk (C:)
4 DVD Drive (D:) SSS_X64FRE

Name

A

FIxComm64.dll
FIxConnect64.dll

| Gen3Compliance.ats

Gen4Compliance.ats
JammerNVMe_v1_0O.ats
libEGL.dII

1t > This PC » SC2-L000215 2-6-2018 (C:) > Program Files > LeCroy » LinkExpert

Date modified

6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM

644/2020 1124 DA

LinkExpert.exe

6/24/2020 3:32 PM

NVMeMi_SMBus.ats
NVMeMi_VDM.ats
opengl32sw.dll
python3.dll
python37.dll

| gt.conf

Qt5Charts.dll

O/472020 1124 P
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM
6/4/2020 11:24 PM

X

v O | Search PCle Protocol Suite v

=- 1 @

Type Size

Application extension 2,935 KB
Application extension 6,382 KB
ATS File 4,159 KB
ATS File 2,231 KB
ATS File 129 KB
Application extensi 15 KB
Application-extension 2462 KB
Application 19,243 KB
/'\ppllLdLlU[l extension O15 KD
ATS File 907 KB
ATS File 931 KB
Application extension 20,433 KB
Application extension 58 KB
Application extension 3,693 KB
CONF File 1KB
Application extension 1,352 KB

File name: | LinkExpert

e;*.com;*.icd)

Cancel

v

—

Figure 2.7: Windows Server 2016/2019: Browse to Find Application -> LinkExpert Application

8. Select the LinkExpert executable file (with the .exe extension) and click on “Open”.
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9. If necessary, select the Teledyne LeCroy LinkExpert you want to add. Then click on
“ADD”, this will add the Teledyne LeCroy LinkExpert to the Apps allowed through the
Firewall. See Figure 2.8.

Add an app X

Select the app you want to add, or click Browse to find one that is not listed,
and then click OK.

Apps:

(=N )

Path: C:\Program Files\Lecroy\LinkExpert Browse...
What are the risks of unblocking an app?
You can choose which network types to add this app to. /
Network types... 1 < Add ) ’ Cancel ;

Figure 2.8: Windows Server 2016/2019: Add an Application to the Firewall Exceptions
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10. After the Application has been added, you can see it in the “Allow apps to

communicate through Windows Firewal

III

screen. See Figure 2.9.

& Allowed apps = O X
« v System and Security > Windows Firewall > Allowed apps v O  Search Control Panel Y]
Allow apps to communicate through Windows Firewall
To add, change, or remove allowed apps and ports, click Change settings.
What are the risks of allowing an app to communicate? ¥ Change settings
Allowed apps and features:
Mame Private Public »
M
QG LinkExpert O
OTPM Virtual Smart Card Management =] =
OVirtual Machine Monitoring o o
@Windows Default Lock Screen @
OWindows Firewall Remote Management =] =
@Windows Management Instrumentation (WMI)
OWindows Media Player o o
@Windows Remote Management =
OWindows Remote Management (Compatibility) = o
@Windows Shell Experience
@Work or school account @
@Xbox Game Ul
LAYour accanint N
\ Details... Remove
C Allow another app...>
oK Cancel
Figure 2.9: Windows Server 2016/2019: Add Teledyne LeCroy LinkExpert to Allowed Applications
Click “OK” and you’re done with updating the Firewall.
11. Click on the LinkExpert icon and the following LinkExpert User Interface with be
displayed. See Figure 2.10 on page 33.
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[H Linkexpert - o X
File Diagnostics Options Help
Diagnostics Analysis Results
s Device Under Test Diagnostics Summar, 0 OUT OF 0 TESTS Results Sum... | ORESULTS
& Rur ‘ Select Tests  ~ 0 E Y { Loresurrs
Unknown Device
min Osec 0 0 0 0 0 0 0
TOTAL ® PASSED ® FAILED ® ABORTED DONE 'WARNINGS ©O ERRORS
Status Test Diagnostic Message Expand All Collapse Al

Please select test package to start

Analyzer Device

Figure 2.10: LinkExpert User Interface

The Diagnostics, Analysis Results and Analyzer devices sections of the User Interface for LinkExpert will be
explained in more detail in the next section.

2.2 Connecting to Devices

2.21 Connecting to Devices using USB

To set up the Analyzer using a USB connection:

1. Connect the Analyzer to a 100-volt to 240-volt, 50 Hz to 60 Hz, 120 W power outlet
using the provided power cord.

2. Connect the USB port to a USB port on the host machine using a USB cable.

Note: To connect using Ethernet, see “Connecting to Devices using Ethernet” on page 34 (below).

3. Turn on the front power switch.

Note: At power-on, the Analyzer initializes itself and performs an exhaustive self-diagnostic that lasts
about forty seconds. The results are reflected by messages on the Analyzer display. If the LCD
display indicates failure, call Teledyne LeCroy Customer Support for assistance.

4. Follow the Microsoft® Windows® on-screen Plug-and-Play instructions for the
automatic installation of the Analyzer as a USB device on your analyzing host
machine. (The required USB drivers are installed during your system by the
installation.)
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2.2.2

2.2.21

Click Finish when you see the message that says “Windows has finished installing
the software that your new hardware requires” and the file has been installed in
your host machine.

Connecting to Devices using Ethernet

TCP Port Connections for Different Modes

In MultiPort Mode the Summit T416 and Summit T48 use different TCP ports for different
configurations. Typical port assignments are shown below.

TABLE 2.1: TCP Port Configurations

Logical Unit T416: 4 Port T416: 2 Ports | T416: 1 Port T48: 2 Ports T48: 1 Port
Unit 0 4000 - 4003 4000 - 4003 4000 - 4003 4000 - 4003 4000 - 4003
Unit 1 4010-4013 N/A N/A 4010-4013 N/A
Unit 2 4020 - 4023 4020 - 4023 N/A N/A N/A
Unit 3 4030 -4033 N/A N/A N/A N/A

Note: If your PC and the analyzer are both on the same subnet you should have no problem making a
DHCP connection. If they are not, you may have to set appropriate subnet and gateway settings.
Also, it is best if TCP ports 4000 to 4003 and UDP ports 4012, 4013 and 4014 are available on the
network, but even if they are not you may be able to force a connection by checking the "Force
add/connect attempt" box.

1. Connect the Analyzer to a 100-volt to 240-volt, 50 Hz to 60 Hz, 120 W power outlet
using the provided power cord.

2. Connect the Analyzer or Exerciser to the network. The Ethernet port is on the front

of the Analyzer or Exerciser.

Note: To connect using USB, see “Connecting to Devices using USB” on page 33.

3. Turn on the front power switch.
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Chapter 3

LinkExpert User Interface

3.1 The LinkExpert User Interface

The LinkExpert User Interface has the following sections. See Figure 3.1 below:
O Aset of Drop Down Menus: File, Diagnostics, Options and Help (see “Drop Down

Menus” on page 38)
O Diagnostics: A set of Tests to run (see “Diagnostics Menu” on page 86)

Please select test package to start

Device Under Test Diagnostics Summary

" 0%
Unknown device
n Ose 0 0 0 0 0
» - TOTAL @ PASSED @ FAILED @ ABORTED DONE
Configuration Space
Status Test Diagnostic Message

e = | <@——— Drop Down Menus 7
File Diagnostics Options Tools Help
" . 7 -
(Diagnostics) —gg— Diagnostics ((Analysis Results) <@————— Apalysis Results
[(oouroroTests | Results Su... [ oResuLTs |

0 0

WARNINGS = O ERRORS

Expand All Collapse A

/ Analyzer/Exerciser Devices

4

Q\nalyzer/Exerciser Devices )

Figure 3.1: LinkExpert User Interface
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3.2 Drop Down Menus

The LinkExpert application’s main display includes the following set of pull-down menus:

LinkExpert

File Diagnostics Options Tools Help

? ? ? ﬁ

“File Menu” “Diagnostics Menu” “Options Menu” “Tools Menu” on  “Help Menu”
on page 38 on page 60 on page 68 page 71 on page 80

Figure 3.2: LinkExpert Drop Down Menus

3.21 File Menu

Clicking on the File menu displays the following choices:

Start New Session Starts a new system diagnostic session. See “Start New
Session” on page 39.

Open Test Results Opens Test Results file. See “Open Test Results” on
page 42.

Save Test Results Saves the current Test Results. See “Save Test Results” on
page 44

Export to TraceExpert Exports trace information to Trace Expert in the respective

Protocol Suite. See “Export to TraceExpert” on page 47.

Save Project See details “Save Project” on page 54.
Open Project See details “Open Project” on page 56.
Exit Exit the LinkExpert application.

See Figure 3.3 on page 39.

Note: Most of the examples shown below involve PCle specific tests but LinkExpert uses the same
methodology for SAS Tests.
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LinkExpert

Diagnostics  Options  Tools Help

[Y) Start New Session

[ Open Test Results Ctrl+O
& E=
@

Save Project
Open Project

ft package |
Exit Ctrl+Q

Figure 3.3: File Drop Down Menu
3.21.1 Start New Session

Selecting the “Start New Session” brings up the following warning message if you have run tests but haven’t
saved the results:

Unsaved test results will be lost. Do you want to save them ?
KN X
Figure 3.4: Start New Session: Warning Message
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You can either Save the previous session’s test results or discard them.

If you choose to save your existing Session, navigate to the following directory and select “Open”. See
Figure 3.5

H save X
— v > ThisPC > SC2-L000055 5-24-2016 (C:) > Users > Public > Public Documents > LeCroy > LinkExpert v O Search LinkExpert pel
Organize v New folder == @
LeCroy 2 Name Date modified Type Size

CrossSync LinkExpertSamplesForJan16 1/24/2017 4:16 PM File folder
DDR Protocol Suite Sample_for_26April 0 A
FC Protocol Suite ( Sample_Test_Results 4/26/2017 11:56 AM  File folder )

File folder

Hammerhead

|OTA Software Suite

LinkExpert
LinkExpertSamplesFc
Sample_for_26April

Sample_Test_Results
v

[P, S R

File name: | LinkExpert_Session_files_26April.Ixpt v

Save as type: | LinkExpert Session files (*.lxpt) \ v
~ Hide Folders Cancel

Figure 3.5: Results Folder Created and Session File Named

In this example, the “Sample_Test_Results” folder was created to store the session’s Test Results.
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Click on Open and the Test Results folder you just created will open and you can save your session’s Test
Results. See Figure 3.6.

H save X
™ > ThisPC > SC2-L000055 5-24-2016 (C:) > Users > Public > Public Documents > LeCroy > LinkExpert > Sample_Test_Results v O Search Sample_Test_Results r
Organize v New folder §=5 &7 o
LeCroy () Name - Date modified Type Size
CrossSync [ LinkExpert_Session_files.hpt 4/26/2017 11:56 AM  LXPT File 1KB

DDR Protocol Suite

FC Protocol Suite

Hammerhead

I0TA Software Suite

LinkExpert
LinkExpertSamplesFc
Sample_for_26April
Sample_Test_Results

LY N e N
File name: | LinkExpert_Session_files_26April.Ixpt w
Save as type: | LinkExpert Session files (*.xpt) 2

T

A Hide Folders Cancel

Figure 3.6: Save Session: LinkExpert_Session_files_26April

Click on Save and the session will be saved as a .Ixpt file. See Figure 3.7.

I open X
> > ThisPC > SC2-L0000555-24-2016 (C:) > Users > Public > Public Documents > LeCroy > LinkExpert > Sample_Test_Results v O Search Sample_Test_Results P

Organize v New folder == v (2]
~
com.ibm.ssample.doc_1.00  » Name Date modified Type Size

doc [5] LinkExpert_Session_files.Ixpt

LeCroy [5] LinkExpert_Session_files_26April.Ixpt

CrossSync

711:56 AM  LXPT File 1KB
017 2:21 PM LXPT File 1KB

oo

/26
126/

DDR Protocol Suite

FC Protocol Suite

Hammerhead

|I0TA Software Suite

LinkExpert
LinkExpertSamplesForJan1€
Sample_for_26April
Sample_Test_Results

File name: lLinkExpert_Session_files_ZﬁApriI.prt v’ LinkExpert Session files (*.Ixpt) v

Figure 3.7: Results from Saving a Session

After you have saved a Session you can start a new session by running the tests you have selected. See
“Diagnostics Menu” on page 60.
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3.21.2 Open Test Results

If you select “Open Test Results” the assumption is that you have already run a session of system tests and
stored them for future reference. When you select “Open Test Results” the Test Results folder (created in the
previous section) will pop up. See Figure 3.8.

Open X
™ > ThisPC > SC2-L0000555-24-2016 (C:) > Users > Public > Public Documents > LeCroy > LinkExpert > Sample_Test_Results v 0 Search Sample_Test_Results P
Organize v New folder =z v [N 0
~
com.ibm.ssample.doc_1.00 A Name Date modified Type Size
doc [5] LinkExpert_Session_files.Ixpt 4/26/2017 11:56 AM  LXPT File 1KB
LeCroy [5] LinkExpert_Session_files_26April.Ixpt 4/26/2017 2:221PM  LXPT File 1KB
CrossSync

DDR Protocol Suite

FC Protocol Suite

Hammerhead

|I0TA Software Suite

LinkExpert
LinkExpertSamplesForJan1€
Sample_for_26April
Sample_Test_Results

N\
File namé [LinkExpert_Session_files_26Aprilbpt ) v | |LinkExpert Session files (bxpt)

Figure 3.8: Open Test Results Dialog

Select the Test Results folder and you'll see all the sessions you’ve saved. See Figure 3.9.

Open X
™ > ThisPC > SC2-L0000555-24-2016 (C:) > Users > Public > Public Documents > LeCroy > LinkExpert > Sample_Test_Results v O Search Sample_Test_Results P
Organize v New folder =y M @
IS
com.ibm.ssample.doc_1.00 A Name Date modified Type Size
doc g 4/26/2017 11:56 AM__LXPT File 1KB
LeCroy [®5] LinkExpert_Session_files_26April.lxpt 4/26/2017 2:21 PM LXPT File 1KB
CrossSync

DDR Protocol Suite

FC Protocol Suite

Hammerhead

|I0TA Software Suite

LinkExpert
LinkExpertSamplesForJan1€
Sample_for_26April
Sample_Test_Results

File name: | LinkExpert_Session_files_26April.lxpt l s ert-Sesgion files (“.bxpt) v

v o
—

Figure 3.9: Session Files in Test Results Folder
Select the one you want to load into the application.
In this case, “LinkExpert_Session_files_26April” was chosen.

Then click on “Open”. The previously stored session will populate the LinkExpert User Interface. See
Figure 3.10 on page 43.
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LinkExpert - o X
File Diagnostics Options Tools Help
Diagnostics Analysis Results
Device Under Test Diagnostics Summal Results Su... 0 RESULTS
T - [
Unknown device
Omin Osec 0 0 0 0 0 0 0
TOTAL | @ PASSED = @ FAILED @ ABORTED = ® DONE WARNINGS = © ERRORS
Diagnostic Status Action Configuration Space
" Browse Traces
| PCle 3.0 Compliance Package Tests D Status + Test + Diagnostic Message * Expand All Collapse All

Link 41-20 ReservedFieldsDLLPReceive O x
Link 52-10 RetransmitOnNak
Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

© 0 0 O
X

Link 52-12 REPLAY_NUM

Analyzer/Exerciser Devices v
Analyzer: No Analyzer connected G/s =]
Status: Not Connected
Lanes: us 0s
Inv. Polarity:

Exerciser: No Exerciser connected GT/s =]
Link State:

Figure 3.10: Open Test Results: LinkExpert User Interface Restored
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3.2.1.3 Save Test Results

Select File -> Save Test Results and the following drop down menu will appear. See Figure 3.11.

I8 LinkExpert
Diagnostics ~ Options  Help

[\ Start New Session

[ ‘Open Test Results Ctrl+0O

™) Save Test Results Ctrl+S )

[4 Export to TraceExpert  Ctrl+E

[¥] Save Project

[¢#) Open Project

Exit Ctrl+Q

Figure 3.11: File -> Save Test Results
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You can save the following types of test traces (see Figure 3.12):

Q All Tests
O Failed Tests
O Warning Tests

Save options

Which test traces would you like to save?
All Tests
Failed Tests

(® Warning Tests

T

Figure 3.12: Saving Test Results:

In this example Link Maintenance was executed successfully. This time a more descriptive title for the Test
Session was chosen. See Figure 3.13.

Save X
> « Users > Public > Public Documents > LeCroy > PCleLink Expert > LinkExpert > link_expert > Test Results v O Search Test Results P
Organize v New folder s= o
8 This PC A Name Date modified Type Size ()
I Desktop
Documeni
‘ Download D T3-8_Save_Existing_Session.Ixpt 11/21/2016 11:45 AM LXPT File 1KB
ﬁ _ D T3-8_Link_Maintenance_Failed.lxpt 11/21/2016 10:30 AM LXPT File 6 KB
usie D performance.lxpt 11/21/2016 9:53 AM LXPT File 50,955 KB
& Pictures [7 link_maintenance_Ixpt 11/21/2016 9:49 AM  LXPT File 119,365 KB
B videos [ 7] T3-8_StartUp_with_no_Link.Ixpt 11/21/20169:38 AM  LXPT File 1KB
_‘3 SC2-L000C D link_establishment.Ixpt 11/21/2016 9:36 AM LXPT File 2,699 KB
o SYSTEMC ,, D Test_Results_From_T3-8_No_Link_Established_Snapshot_Mode.lxpt 11/17/2016 4:21 PM LXPT File 6KB %
File name: | [ ] T3-8_Link_Establishment_Succeeded.lxpt VI
Save as type: l LinkExpert Session files (*.Ixpt) N ‘

A Hide Folders \> I Save I Cancel ‘

Figure 3.13: Test Results Folder Before Saving New Session

LinkExpert User Manual 45



Teledyne LeCroy Drop Down Menus

After you “Save” the session as an “Ixpt” file, when you select Open Test Results, you'll see the T3-
8_Link_Establishment_Succeeded.Ixpt file. See Figure 3.14.

Save X
> « Users > Public » Public Documents > LeCroy > PCleLink Expert > LinkExpert > link_expert > Test Results v D Search Test Results r
Organize v New folder Bz - (7]
[ This PC A Name Date modified Type Size A
I Desktop =  Link | X 11/21/2016 1:46 PM LXPT File 2KB
E Diocumenl D T3-8_Link_Establishment_Succeeded.lxpt 11/21/2016 1:35 PM LXPT File 3KB
" Download || T3-8_Save_Existing_Session.Ixpt 212016 11:45 AM LXPT File 1KB
) _ E] T3-8_Link_Maintenance_Failed.lxpt 11/21/2016 10:30 AW (PT File 6KB
sic p
) us | | performance.lxpt 11/21/2 3 AM LXPT File 50,955 KB
&= Pictures D link_maintenance_.Ixpt /2172 LXPT File 119,365 KB
B videos [ ] T3-8_StartUp_with_no_Link.bpt /2172 LXPT File 1KB
as SC2-L0000 E] link_establishment.Ixpt /2172 LXPT File 2,699 KB
o SYSTEMC ,, E] Test_Results_From_T3-8_No_Link_Established_Snapshot_Mode.lxpt /2 LXPT File 6KB Y
File name: I E] T3-8_Link_Establishment_Succeeded.lxpt v
Save as type: | LinkExpert Session files (*.Ixpt) N

A Hide Folders " Cancel
 —

Figure 3.14: Test Results Folder
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3.21.4 Export to TraceExpert

Selecting the “Export to TraceExpert” will generate HTML files as shown in Figure 3.15 to Figure 3.22 on

page 53.

Save X
— v « Public > PublicDocuments > LeCroy > PClelLink Expert > LinkExpert > link_expert > Exported_Sessions v O Search Exported_Sessions P
Organize ¥ New folder = o o

i3 SC2-L000055 5-24-2016 (C: A~ Name Date modified Type Size
AdwCleaner @ Exported Sessions.html 11/21/2016 1:57PM  Chrome HTML Do... 182 KB
[z Documents ( ¢ Exported_T3-8_Link_Establisment_Session.html ) 11/21/2016 2201 PM  Chrome HTML Do... 63 KB
DRIVERS ¢ Exported_T3-8_Link_Maintenance_Session.html 11/ 8720%6L59 PM  Chrome HTML Do... 182 KB
inetpub € Exported_T3-8_Performance_Session.html 11/21/2016 2:03 PM me HTML Do...
Intel
Logs
Lotus
v
File name:

Save as type: | HTML files (*.html)

A Hide Folders \ Cancel

Figure 3.15: File -> Export to TraceExpert
Open an Exported to TraceExpert HTML File

If you open one of the Exported HTML files you'll see all the information gathered during the session. In this
case we selected the “Trace_expert.html” file (see Figure 3.16).

e - O X
[ Teledyne LeCroy Trace B %
C ¢ @ file////C:/Users/Public/Documents/LeCroy/LinkExpert/02_09_2018__11_54_31/Trace_expert.html W
AV TELEDYNE LECROY OS5 a
Everywhereyoulook :

LinkExpert

Trace Expert Analysis Report

This report contains a comprehensive analysis of performance, errors, and event statistics of the trace. It is a stand-alone HTML file that you may save or print with no
dependency on LinkExpert.

Generated on 2/23/2018, 1:38:05 PM

[% Summary: Passed—1, Failed—0, Aborted—0, Done-0

(») Link 41-20 ReservedFieldsDLLPReceive [Passed]

Figure 3.16: Opening an Export to Trace Expert File (Link 41-20 -- Passed)
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If you scroll down you'll see all the information gathered by LinkExpert during that session. See Figure 3.17
to Figure 3.22 on page 53.

Note: These figures pertain to PCle. Other protocols will have different information.

Main Page
e - O X
[ Teledyne LeCroy Trace Ex X
& C O @ filey///C:/Users/Public/Documents/LeCroy/LinkExpert/02_09_2018__11_54_31/Trace_expert.html#ld_Link_41-20_ReservedFieldsDLLPRecei... ¥¢
AZ)%. TELEDYNE LECROY g5 E &
Everywhereyoulook™ & a8

LinkExpert

Trace Expert Analysis Report

This report contains a comprehensive analysis of performance, errors, and event statistics of the trace. It is a stand-alone HTML file that you may save or print with
no dependency on LinkExpert.

Generated on 2/23/2018, 1:38:05 PM

[% Summary: Passed—1, Failed—0, Aborted—0, Done-0

() Link 41-20 ReservedFieldsDLLPReceive [Passed]

e Special test passed

e Test passed

Special test passed

Run test: Special Configuration Space parser

Executing stimulus: C:\Users\Public\Documents\LeCroy\PCle Protocol
Suite\ScriptAutomationTestTool\TrainerScripts\Endpoint\read_configuration_space.peg
Trace captured - starting Verification

C:\Users\Public\Documents\LeCroy\PCle Protocol
Suite\ScriptAutomationTestTool\VerificationScripts\Endpoint\config_space_parser.pevs

Running verification script... ...

Tact NAacArvintAn

Figure 3.17: Opening an Export to Trace Expert File (List of Transactions)

Configuration Space

Note: These figures pertain to PCle. Other protocols will have different information.
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Configuration space

[003:00:0]

000h Device ID
9530h

004h Status
1000h

008h

BIST
00h

00Ch

010h

014h

018h

01cCh

020h

024h

Header Type
00h

Class Code
108020h

Base Address Register 0
FB110000h

Base Address Register 1
00000000h

Base Address Register 2
00000000h

Base Address Register 3
00000000h

Base Address Register 4
00000000h

Base Address Register 5
00000000h

Vendor ID
8086h
Command
4060h
Revision ID
10h
Master Latency Timer Cache Line Size
00h 00h

Figure 3.18: Opening an Export to Trace Expert File (Configuration Space)
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Boot Sequence

Boot sequence recorded but issues are detected in the traffic

Boot sequence was recorded but some errors were detected in LO state. Certain
issues during link training are normal, please check the trace to confirm.

The following issue(s) were detected in the captured trace

Error Upstream
Bad packet length 0
Logical Idle data pattern error 24

Ordered Set format error

Symbol (10-bit Code) error 1
Training Sequence Data Rate error 58
Training Sequence format error 68
Training Sequence Parity error 7
Wrong Symbol (K or D) 15

Downstream
1
5
0
1
3112
3111
0
3113

Figure 3.19: Opening an Export to Trace Expert File (Boot Sequence)

50 LinkExpert User Manual

Total

29

3170

3179

3128



Drop Down Menus Teledyne LeCroy

Link Went Into Normal Operation

Link went into normal operational state through several invalid transitions
Both Upstream and Downstream sides successfully reached L0 state of the LTSSM (Link Training and Status State Machine).
LO is the normal operational state of the Link where data and control packets can be transmitted and received. Reaching LO
state means that the link between Host and Device is established successfully.
Detect
Configuration Hot Reset
L1 LOs
LTSSM transitions map
Upstream Downstream
2.5 Polling
25 Polling 215 Recovery
2.5 Polling
215 Configuration.Linkwidth.Start 215 Configuration.Linkwidth.Start

Figure 3.20: Opening an Export to Trace Expert File (Normal Operational State)
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52

Invalid LTSSM State Transitions

Invalid LTSSM state transitions

Retried LTSSM transitions
Upstream

Configuration.Linkwidth.Accept -> Configuration.Lanenum.Wait

Configuration.Lanenum.Wait -> Configuration.Complete

Configuration.Complete -

> Configuration.ldle

Recovery.Equalization -> Recovery.RevrLock
Recovery.RevrLock -> Recovery.RevrCfg (2 times)

Recovery.RevrCfg -> Recovery.ldle (2 times)

Recovery.ldle -> Recovery.Rcvrlock

LTSSM state times
Upstream

Polling
Configuration.Linkwidth.Start
Configuration.Linkwidth.Accept
Configuration.Lanenum.Wait
Configuration.Complete
Configuration.ldle

LO

Recovery.Revrlock
Recovery.Equalization
Recovery.Revrlock
Recovery.RevrCfg
Recovery.ldle
Recovery.Revrlock
Recovery.RevrCfg
Recovery.ldle

LO

Figure 3.21

LinkExpert User Manual

12.147 ms
48.160 ms
6.142 ms
2.888 us
3.400 us
13.230 ms
2.197 sec
843.000 ns
12.267 ms
298.000 ns
327.000 ns
211.000 ns
309.000 ns
304.000 ns
764.020 us
16.480 sec

Downstream

Polling -> Recovery
Recovery -> Polling

Downstream

Configuration.Linkwidth.Accept -> Configuration.Lanenum .Wait

Configuration.Lanenum Wait -> Configuration.Complete
Configuration.Complete -> Configuration.ldle
Recovery.Equalization -> Recovery.RcvrLock

Recovery.RevrLock -> Recovery. RevrCfg (2 times)

Recovery.RcvrCfg -> Recovery.ldle (2 times)

Recovery.ldle -> Recovery.RevrLock

Downstream

Polling

Recovery

Polling
Configuration.Linkwidth.Start
Configuration.Linkwidth.Accept
Configuration.Lanenum.Wait
Configuration.Complete
Configuration.ldle

LO

Recovery.RevrLock
Recovery.Equalization
Recovery.RcvrLock
Recovery.RevrCfg
Recovery.ldle
Recovery.RevrLock
Recovery.RcvrCfg
Recovery.ldle

LO

408.000 ns
192.000 ns
40.272 us
16.000 ns
54.303ms
3.208 us
392.000 ns
13.231ms
2.197 sec
0.000 ns
12.268 ms
287.000 ns
452.000 ns
114.000 ns
277.000 ns
500.000 ns
0.000 ns
16.480 sec

: Opening an Export to Trace Expert File (Invalid LTSSM State Transitions)
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Configuration Space Recorded, Link Established: Speed/Width

Configuration space trace successfully recorded

The recording successfully finished. This trace is used for filling configuration space
data.

Device Configuration Space extracted

Configuration Space is one of the four address spaces within the PCl Express
architecture. It contains a set of Read-Write registers to configure the Device. Link
Establishment and Link Maintenance diagnostics rely on presence of the Device
Configuration Space to achieve test results. Analysis won't be complete/accurate if
no Configuration Space is detected. To open Configuration Space you can click SHOW
button on the Device Under Test panel

Link established at 8.0 GT/s x4

Maximum Link Speed/Width supported

Maximum speed supported by Device 8.0 GT/s
Maximum speed supported by Host 8.0 GT/s
Maximum link width supported by Device x4

Analyzer information
Analyzer: Summit T3-8 SN:14836
Connected at: 8.0 GT/s, x4

Analyzer: Summit T3-8 SN:14836, connected at: 8.0 GT/s, x4

Lanes polarity
Lane Upstream  Downstream
Lane 0 + +
Lane 1 + +
Lane 2 + +
Lane 3 + +
Lane 4
Lane 5
Lane 6
Lane 7

Figure 3.22: Opening an Export to Trace Expert File (Config Space, Device Config, Link Est)
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This is the end of the information from Trace Expert. You can either continue working with LinkExpert
running more tests or Exit out of the application.

3.21.5 Save Project

This feature allows you to select a subset of tests you are interested in and Save them with a Project name. In
the example below the first five PCle 3.0 Compliance Tests have been selected (see Figure 3.23) and then
Saved as “First_Five_Compliance_Tests” (see Figure 3.24 on page 55.

Add/Remove PCle diagnostics to run ()
Show Tests Groups: ‘ PCle 3.0 Compliance Package Tests  ~ ‘ 5/125 Test(s) Selected Apply m

Test Description

PCle 3.0 Compliance Package Tests Select All Deselect All

©)

Link 41-20 ReservedFieIdsDLLPReceiD The intent of this test is to verify that the DUT truly ignores reserved fields in an

ACK DLLP by sending arbitrary data in those fields.
- : The intent of this test is to ensure that a DUT will retransmit a transaction
v L
L L RS L for which a NAK has been issued.
Link 52100 ReplayTLPOrder The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...
Link 52-11 REPLAY_TIMER The lptent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...
. The intent of this test is to ensure that a DUT will keep retransmitting
V| 5
Sz AR ) a transaction for which a NAK has been issued on purpose...
. The intent of this test is to ensure that a DUT recognizes a DLLP with bad
O AL S AR A R CRC, drops it and logs a BAD_DLLP port error.
2 . The intent of this test is to verify that the DUT silently drops any DLLP
O LS S BID G D LT with undefined encoding (any pattern for DLLP type that is reserved right now) ...
0O Link 52-170 WrongSeqNuminAckDLLP The intent of this test is to verify that Fhe DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...
0O Link 52-20 LinkRetrainOnRetryFail The intent of this test is to ensure that the link connected to the DUT

will go into retraining after trying for REPLAY_NUM of times to get a TLP...

Figure 3.23: New Project: First Five PCle 3.0 Compliance Tests
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Save X
1 > ThisPC > SC2-L000055 5-24-2016 (C:) » Users > Public > Public Documents > LeCroy > LinkExpert »> v O Search LinkExpert pel
Organize ¥ New folder E= o
com.ibm.sample.doc_1 Name Date mod\i/fied Type Size A
roject_11Ju "_First_Five_Compliance_Tests.Ixproj 7/11/2017 217 PM LXPROI File 1K
doc Project_11July2017_First_Five_Compli Tests.Ixproj 0 B
Downloaded Installers [ Project_11July2017_T3-8_Z3-16_Options_Updated.Ixproj 7/11/2017 2:07PM  LXPRO)J File 7KB
LeCroy D Project_11July2017.Ixproj 7/11/2017 1:58 PM  LXPROJ File 7KB
CrossSync 07_11_2017_14.5_15 7/11/2017 2:05PM  File folder
DDR Protocol Suite 05_01_2017_11.47.28 7/11/2017 1:58PM  File folder
) 07_11_2017_13.58_14 7/11/2017 1:58PM  File folder
FC Protocol Suite
5 . 06_07_2017_8_43.39 6/7/20178:43 AM  File folder
ammernea 05.25.2017_1511_18 5/25/20173:11PM  File folder
IOTA Software Suite 05.25_2017_14.53 57 5/25/20172:53PM  File folder
LinkExpert 05_25_2017_14_52_07 5/25/2017 2:52PM  File folder
. NAC IC MIN1T 14 EN 17 C/MEMNITIAENANAA (- SO IS5 ~2
T SR MProject_11July2017_First_Five_Compli Vl
Save as type: | Project files (*.Ixproj) N ‘
A~ Hide Folders T ([ s )| cance |
Figure 3.24: First Five PCle Compliance Tests Saved as a Project
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3.21.6 Open Project
To “Open” a Saved project, select File -> Open Project (see Figure 3.25).

LinkExpert

Diagnostics Options Tools Help

Start New Session

Open Test Results Ctrl+O

Save Project

C[}] Open Project >

Exit ctrl+Q

ft package |

Figure 3.25: File -> Open Project
The Open dialog displays. Select the project from the Name list and select Open. See Figure 3.26 on
page 57.
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Open

Organize ¥

1\

New folder

Public Documents

Adobe

com.ibm.sample.doc_1.0.0

doc

Downloaded Installers

LeCroy
CrossSync
DDR Protocol Suite
FC Protocol Suite
Hammerhead
I0TA Software Suite
LinkExpert

Name

D Project_11July2017_First_Five_Compliance_Tests.lxproj
D Project_11July2017_T3-8_73-16_Options_Updated.lxproj
[ Project_11July2017.1xproj

07_11_2017_14.5_15

05_01_2017_11_47.28

07_11_2017_13_58_14

06_07_2017_8 4339

05_25_2017_15_11_18

05_25_2017_14_53_57

05_25_2017_14_52 07

05_25_2017_14.50_17

0s 1A 2017 15 A 54

> ThisPC > SC2-L000055 5-24-2016 (C:) » Users > Public > Public Documents > LeCroy > LinkExpert »> v O

Date mod\i/fied

7/11/2017 217 PM
7/11/2017 2:07 PM
7/11/2017 1:58 PM
7/11/2017 2:05 PM
11/2017 1:58 PM
7/11/2017 1:58 PM
6/7/2017 8:43 AM

5/25/2017 3:11 PM
5/25/2017 2:53 PM
5/25/2017 2:52 PM
5/25/2017 2:50 PM
5/1A/2017 2-0A PM

File name: | Project_11July2017_First_Five_Compliance_Tests.lxproj

Figure 3.26: Location of Saved Project

LinkExpert User Manual

The project loads into LinkExpert. See Figure 3.27 on page 58.

X
Search LinkExpert r
=y 1 @
Type Size G
LXPROJ File 1K
LXPROJ File 7K
LXPROJ File 7K
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File fnlder -
>
v
Cancel
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LinkExpert

File Diagnostics Options Help

Diagnostics

‘ {§} Run Options

Select Tests ~ m

Diagnostic Status Action

PCle 3.0 Compliance Package Tests

/Link 41-20 ReservedFieldsDLLPReceive \ NOT STARTED o X
Link 52-10 RetransmitOnNak NOT STARTED ° X
Link 52-100 ReplayTLPOrder NOT STARTED 0O x
Link 52-11 REPLAY_TIMER NOT STARTED o X
Link 52-12 REPLAY_NUM NOT STARTED Q0O x
Link 52-150 CorruptedCRC_DLLP NOT STARTED Q0 x
Link 52-160 UndefinedDLLPEncoding NOT STARTED o X

\_Link 52170 WrongSeqNuminAckDLLP /| NOT sTARTED 0O x

Figure 3.27: Open a Saved Project: First Eight PCle Compliance Tests
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3.21.7 Exit
Selecting “Exit” closes LinkExpert. See Figure 3.28.

LinkExpert

Diagnostics Options Tools Help

|| Start New Session

Open Test Results Ctrl+O

Jave Project

pen Project

Ctrl+Q

ft package

Figure 3.28: File Pull Down -> Exit
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3.2.2 Diagnostics Menu

The Diagnostics menu allows you to Add/Remove Diagnostics or Run Diagnostics. The examples below show
PCle Tests but the same method can be used for other protocols’ Tests. See Figure 3.29.

LinkExpert

File (Diagnostics) Options Tools Help

Di () Add/Remove Diagnostics Ctrl+A

(® Run Diagnostics Ctrl+R
|. P T ﬁ

Figure 3.29: Diagnostics Dialog: Add

Add/Remove Diagnostics Add/remove new diagnostics to current System Level list. See
“Add/Remove Diagnostics” on page 60.

Run Diagnostics Executes diagnostics in the current list. See “Run
Diagnostics: Reset Link” on page 66.

3.2.21 Add/Remove Diagnostics

Add new diagnostics to current System Level list. From the Diagnostics menu, select Add/Remove

Diagnostics. Or, alternatively, use the shortcut keys Ctrl+A. The Add/Remove diagnostics tests to run dialog
displays. See Figure 3.30 on page 61.
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Add/Remove diagnostic tests to rur.

Show Tests Groups
drop down menu

Show Tests Groups: ‘ PCle | PCle 3.0 Compliance Package Tests (Depr... ~

PCle 3.0 Compliance Package Tests (Deprecated)

Test

]

Link 41-20 ReservedFieldsDLLPReceive

©

Link 52-10 RetransmitOnNak

©

Link 52-100 ReplayTLPOrder

Selected
Tests

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding
Link 52-170 WrongSegNumiInAckDLLP
Link 52-20 LinkRetrainOnRetryFail
Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Link 54-20 BadECRC-01

Link 54-20 BadECRC-02

O NOS O NON O §ON O FO8 O NO

2/126 Test(s) Selected Add Test(s)
Select All Deselect All

Search

Description
The intent of this test is to verify that the DUT truly ignores reserved
fields in an ...

The intent of this test is to ensure that a DUT will retransmit a
transaction ...

The intent of this test is to verify that the oldest unacknowledged TLP is
retransmitted firstin replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is
working properly by not sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with
bad...

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved r...
The intent of this test is to verify that the DUT drops any ACK DLLP that
doesn't...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to geta T...
The intent of this test is to verify that a receiver discards a TLP with
bad CRC by NAKing it and...

The intent of this test is to verify that duplicate TLPs (i.e., a TLP with the
same sequence number...

The intent of this test is to verify that a DUT processes ECRC cases
associated with the port.

The intent of this test is to verify that a DUT processes ECRC cases
associated with the port.

Figure 3.30: Add/Remove diagnostics tests to run dialog

Show Test Groups

Add Test(s)

Close

Select/
Deselect All

Search

Select a wide variety of tests types to run by using the Show Tests Groups: drop down menu, as shown in

Figure 3.31 on page 62.

LinkExpert User Manual
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Drop Down Menus

Show Tests Groups: | PCle | LinkExpert System Level Tests )

LinkExpert System Le\
Test

(] Link Establishn
Link Maintenar
Flow Control

Performance

O[0(0 |0

Power Manage

v PCle

LinkExpert System Level Tests

PCle 3.0 Compliance Package Tests

Validation Tests (Endpoint)

Validation Tests (Root Complex) :
Jammer Validation Tests (Endpoint) t
LTSSM Arc tests

PCle 4.0 Compliance Package Tests

PCle 5.0 Compliance Package Tests 3
PCle 5.0 Equalization tests - Information only

PCle RAS Error Injection Tests

CXL

CXL 1.1 Compliance Tests (Endpoint)

CXL 2.0 Compliance Tests (Endpoint)

CXL 2.0 Compliance Tests (Host)

NVMe

Jammer NVMe Tests 1.0

NVMe-MI/MCTP SMBus Tests 1.0a

NVMe-MI/MCTP SMBus Tests 1.1

NVMe-MI/MCTP SMBus Tests 1.2

NVMe-MI/MCTP VDM Tests 1.0a

NVMe-MI/MCTP VDM Tests 1.1

Figure 3.31: Show Tests Groups: drop down menu

PCle Tests

QO LinkExpert System Level Tests (see “LinkExpert PCle System Level Tests” on

page 124)

m Link Establishment
m Link Maintenance

m  Flow Control
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m Performance
m  Power Management
Q PCle 3.0 Compliance Package Tests

Note: Approved by PCI-SIG for official testing.

m 1-126PCle 3.0 tests (see “PCle 3.0 Compliance Package Tests” on page 141)
O Validation Tests (Endpoint)
m 1-20Endpoint Tests (see “PCle Validation Tests (Endpoint)” on page 142)
O Validation Tests (Root Complex)
m 1-16 Root Complex Test (see “PCle Validation Tests (Root Complex)” on
page 147)
O LTSSM Arc Tests
m  1-106 LTSSM Arc Tests (See “PCle LTSSM Arc Tests” on page 153)
Q PCle 4.0 Compliance Package Tests

Note: Approved by PCI-SIG for official testing.

m 1-226 PCle 4.0 Compliance Package Tests (See “PCle 4.0 Compliance Package
Tests” on page 161)
Q PCle 5.0 Compliance Package Tests
m 1-93 PCle 5.0 Compliance Package Tests (See “PCle 5.0 Compliance Package
Tests” on page 162)
Q PCle RAS Error Injection Tests
m 1-37 PCle RAS Error Injection Tests (See “PCle RAS Error Injection Tests” on
page 164)

NVMe Tests Conformance Tests

Note: NVMe-MI Tests are Official Conformance tests for NVMExpress.org.

Q NVMe-MI/MCTP SMBus Tests 1.0a
m 1-52SMBus Tests 1.0a (see “NVMe-MI/MCTP SMBus Tests 1.0a” on
page 179)
Q NVMe-MI/MCTP SMBus Tests 1.1
m 1-162SMBus Tests 1.1 (see “NVMe-MI/MCTP SMBus Tests 1.0a” on
page 179)
O NVMe-MI/MCTP VDM Tests 1.0a
m 1-52VDM Tests 1.0a (see “NVMe-MI/MCTP VDM Tests 1.0a” on page 181)
O NVMe-MI/MCTP VDM Tests 1.1
B 1-162VDM Tests 1.1 “NVMe-MI/MCTP VDM Tests 1.1” on page 182
Q Jammer NVMe Tests 1.0
m  “Jammer NVMe Test 1.0” on page 183

SAS Tests

Q SAS Verification Test Suite 1.0 Build 12-RC
O SAS Compliance Tests (see “Analysis Results: SAS Compliance Test” on page 269)
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Search

After loading the tests, click the Search button to find specific tests. A drop down displays. See Figure 3.32
on page 64.

64

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | PCle 3.0 Compliance Package Tests (Depr... ~ ‘ 0/126 Test(s) Selected Close
PCle 3.0 Compliance Package Tests (Deprecated) Search | Select All Deselect All
Test Description
Find test /O
(] Link41-20 ReservedFieldsDLLPReceive The m.tent N )
fields in an ... () Use regular expressions
(J Link 52-10 RetransmitOnNak hs kel e
transaction ...
(J Link 52-100 ReplayTLPOrder The mtenlt of this tgst is to verify that the oldest unacknowledged TLP is
retransmitted first in replay...
(] Link52-11 REPLAY TIMER The s_ntent of this test is to ensure that a DUT's REPLAY_TIMER is
working properly by not sending...
: The intent of this test is to ensure that a DUT will keep retransmitting
(L VRS S ML R A a transaction for which a NAK has been issued on purpose...
(] Link 52-150 CorruptedCRC_DLLP ;I;Z intent of this test is to ensure that a DUT recognizes a DLLP with
2 : The intent of this test is to verify that the DUT silently drops any DLLP
O Link 52-160 UndefinedDLLPEncoding with undefined encoding (any pattern for DLLP type that is reserved r...
(] Link 52170 WrongSeqNuminAckDLLP The mltent of this test is to verify that the DUT drops any ACK DLLP that
doesn't...
. " . The intent of this test is to ensure that the link connected to the DUT
U Link 52-20 LinkRetrainOnRetryFail will go into retraining after trying for REPLAY_NUM of times togeta T...
The intent of this test is to verify that a receiver discards a TLP with
) Link 53-20 BadLCRC bad CRC by NAKing it and...
(] Link53-31 DuplicateTLP The intent of this test is to verify that duplicate TLPs (i.e., a TLP with the
same sequence number...
(] Link 54-20 BadECRC-01 The sr?tent of_thls test is to verify that a DUT processes ECRC cases
associated with the port.
() Link54-20 BadECRC-02 The intent of this test is to verify that a DUT processes ECRC cases

associated with the port.

Figure 3.32: Add/remove Diagnostics Search Feature

In the Search field, type the search parameters and click the spyglass icon 0
to start the search. For an example, see Figure 3.33 on page 65.
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Add/Remove diagnostic tests to run ®

Show Tests Groups: [ PCle | PCle 5.0 Compliance Package Tests

PCle 5.0 Compliance Package Tests

Test

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP
Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeqNumInAckDLLP

[N O WO O MCIN O SCIS (O

Link 52-20 LinkRetrainOnRetryFail

Figure 3.33: Search Example

LinkExpert User Manual

4 ‘ 0/93 Test(s) Selected m
Search ‘ Select All Deselect All
Description
52 e

The intent of this

transaction ... () Use regular expressions
The intent of this
retransmitted firstin replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is
working properly by not sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with
bad...

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved r...
The intent of this test is to verify that the DUT drops any ACK DLLP that
doesn't...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to geta T...
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3.2.2.2 Run Diagnostics

After you have added the Diagnostics you’d like to run, there is another button to execute the selected
Diagnostics: Run Diagnostics.

LinkExpert

File (Diagnostics) Options Tools Help

Di () Add/Remove Diagnostics Ctrl+A

(@ Run Diagnostics Ctrl+R>
r e T ﬁ

Figure 3.34: Diagnostics Dialog: Run

When you select this button the following dialog will pop up.

Run Diagnostics: Reset Link

Selecting “Run Diagnostics” will pop up a message window to Reset the Link by turning OFF your system and
then clicking on the “Done” button. The example below shows the Link Establishment Tests have been
loaded. See Figure 3.35

Link Establishment

Please reset link on your system under test and press 'Done' when ready.
HINT: To reset link you can, for example, turn off your system under test.

Figure 3.35: Run Diagnostics: First Pop-Up Message to Reset Link on System

The next window that pops up tells you to turn ON your system and click on the “Done” button. See
Figure 3.36 on page 67. This will start the diagnostics running.
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Link Establishment

Now turn ON your system under test and press 'Done’' when ready

(e

Figure 3.36: Run Diagnostics: Confirm that Power is Turned on to your System

After the diagnostics are executed, the results are shown in the Main LinkExpert User Interface in both the
the Diagnostics section. In this case the LinkExpert System Level Tests: Link Establishment test has been

executed See Figure 3.37.

LinkExpert

File Diagnostics Options Help

Diagnostics Analysis Results

Device Under Test Diagnostics Summai Results Sum... | 5CHECKED
{} Run Options Select Tests ~ m 8 7

‘Unknown Device' by Samsung 100%
Electronics Co Ltd 18min 23sec 1 1 0 0 0 2 0
. TOTAL @ PASSED @ FAIED @ ABORTED  ® DONE O WARNINGS O ERRORS
Diagnostic Status Action conricurationseace: (IR
| LinkExpert System Level Tests V' Diagnostics Completed! C RERUN.. v [™) SAVE [ EXPORT
V Link Establishment @ ) 0O «x Status + Test & Diagnostic Message + EXPANDALL COLLAPSE ALL
~ Link Maintenance ° X O Warning Link Establishment Boot sequence recorded but issues are detected in the traffic v
~ Flow Control ° X Warning Lk EStablistiment Link v.vgm into normal operational state through several invalid >
transitions
~ Performance @ 0o x passed Link Establishment Configuration space trace successfully recorded v
~ Power Management ° X Passed Link Establishment Device Configuration Space extracted h <
(@ Passed Link Establishment Link established at 8.0 GT/s x4 ) v
Analyzer Device v

Analyzer:  Summit T3-8 SN:63135 (oamsw )& 2

Status: Connected
Lanes: us 0000 o (XXX J
Inv. Polarity: ey DT

Figure 3.37: Diagnostic Executed: Link Establishment -> Passed, Results Displayed
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3.2.3 Options Menu

Clicking on the Options menu displays the Disk Usage allocated to log files or All Connected Devices. See
Figure 3.38.

LinkExpert

File Diagnostics Tools Help
: : % Disk U
Diagnostics @ \3: sge )

(% All Connected Devices>
| G i )

Figure 3.38: Options: Disk Usage
3.2.3.1 Disk Usage

L

Selecting the Disk Usage tab displays the default Disk Usage dialog (see Figure 3.39).

Disk Usage Limits )

Set up disk usage limits:

Maximum amount of space log files can use: 1GB v
Maximum amount of space session files can use: 2GB v
Maximum amount of space temporary files can use: Unlimited ~
- :

m Clear All Files Cancel

Figure 3.39: Disk Usage: Default Values
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Disk Space Allocations

Log files, Session files and temporary files have drop down menus where you can set the amount of space
allocated to each type of file. See Figure 3.40.

Disk Usage Limits ® Disk Usage Limits ®

Set up disk usage limits: Log Files Set up disk usage limits: Session Files
Q/Iaximum amount of space log files can use: ) ‘ 1GB v ‘ Maximum amount of space log files can use: ‘ 1GB v ‘
268 =N
Maximum amount of space session files can use: 3@ @aximum amount of space session files can use: ) /‘ 2GB v ‘\
5GB 1GB
Maximum amount of space temporary files can use: 10GB Maximum amount of space temporary files can use: —
15GB 5GB
20GB 10GB
& Clear All Files 30G8 # Clear All Files 56
\ Unlimited / 20GB
o ' 30G8

\  Unlimited /
Disk Usage Limits ®

Set up disk usage limits: 1emporary Files

Maximum amount of space log files can use: ‘ 1GB v |

Maximum amount of space session files can use: ‘ 2GB v

CMaximum amount of space temporary files can use)( ‘ Unlimited ~ \

1GB
2GB
3GB
5GB
10GB
15GB
20GB

| %= |

Figure 3.40: Disk Space Allocation for Log Files and Session Files

& Clear All Files

You can select the Maximum space for all files from 1 GB to Unlimited in the increments shown above.

If you’ve completed your testing you can also “Clear All Files”.

When you select “Clear All Files” a Warning message will pop up, just to make sure you want to delete the
selected log files. See Figure 3.41 on page 70
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Warning

p
\>)

Are you sure you want to delete all saved data?

Yes Cancel

Figure 3.41: Warning Message
Select the appropriate response: “Yes” or “Cancel”.

3.2.3.2 All Connected Devices

If you select “All Connected Devices”, you'll bring up a dialog box showing the devices available.

All connected devices ®
Add Device Adapters Subnets “

Device Location Status IP Settings
@ 73-16 SN:14877 10.30.243.56 Connected o))
@ Summit T3-8 SN:63135 10.30.243.23 Connected (o)

Figure 3.42: All Connected Devices Dialog Box

For more detail on “All Connected Devices” see “Drop Down Menus” on page 38.
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3.24 Tools Menu

Since LinkExpert 3.60, the Tools menu was added so you can create your own dedicated packages in open
format separately from the main “ScriptAutomationTestTool” folder. See Figure 3.43.

LinkExpert

File Diagnostics Options Help

C@ Package Manager)

Diagnostics

Figure 3.43: Tools Menu
3.2.41 Create a New Package

To create a new package, select the Tools menu, then click Package Manager. The Package Manager dialog
displays, as shown in Figure 3.44 on page 72.
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Package Manager ®

ey i i b, I NOOE £
Package Name % Protocol Version

User Package 2 PCle 1.0 0 Z

User Package 1 CXL 1.0 0O Z

Figure 3.44: Package Manager

To create a new package:

1. Click the +Create New Package button.

2. Type in a unique name for your package in the Package Name field.

3. Inthe Protocol field, choose the desired Protocol from the list.

4. Optional: In the Version field, create a version. For help with this feature, a tooltip
displays when you hover over the field.

See Figure 3.45 on page 73.
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Package Manager ®

This tool allows you to create or modify your own packages.
Created packages are stored separately from the main set of packages and can be found by this link.

Package Name + Protocol Version
My New Package PCle v Package Versior
Package Version. This parameter can be
User Package 1 2 1.0 empty and has the next format: any numbers
devided by dots and optional word in the
User Package 2 PCle 1.0 ending.
User Package 3 NVMe 1.0 5 Y 4

Package Version
Tooltip

Figure 3.45: Package Manager: Create a Package

The newly created packages display in the Select Tests list. See Figure 3.46 on page 74.

LinkExpert User Manual 73



Teledyne LeCroy Drop Down Menus

Teledyne LeCroy LinkExpert 4.06

File Diagnostics Options Tools Help

Diagnostics Analy
Device
{6% Run Options Select Tests
Unkn
v PCle fi
Diagnostic \ig
LinkExpert System Level Tests
I LinkExpert System Level Tests PCle 3.0 Compliance Package Tests

Validation Tests (Endpoint)
v Link Maintenance
Validation Tests (Root Complex)

Jammer Validation Tests (Endpoint)

LTSSM Arc tests

My New Package
PCle 4.0 Compliance Package Test

PCle 5.0 Compliance Package Tests
User Created

Packages

PCle 5.0 Equalization tests - Informat.
PCle RAS Error Injection Tests

User Package 2 1.0

v XL

. CXL 1.1 Compliance Tests (Endpoi
Analyzer Device

CXL 2.0 Compliance Tests (Engpoint)

CXL 2.0 Compliance Tegt#{Host)

Analyzer: No Analyzer connected User Package 1 1.0

Figure 3.46: Select Tests with the user created packages
3.24.2 Package Options

Once you have created a package, you can view its location; edit the package name, test, and version; and
delete the package. Refer to Table 3.2, Figure 3.47 on page 75, Figure 3.48 on page 76, and Figure 3.49
on page 77.

Note: WARNING! Delete is permanent! It will delete the package and all its folders.
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TABLE 3.2: Package Options

I User_Package 2.1.0

® New ~

& 5 v A <« Users > Public > Documents >

W Quick access
R Creative Cloud Files

v @ OneDrive - Teledyne Technologies Inc

soft Teams Chat Files

©® Music

I Pictures

B videos
4§ Local Disk (C)

B8 Network

View Location

Edit Package

Description

Folder Icon: Displays the location of the newly
created package. Linkexpert creates a folder for the
package.

Pencil Icon: Allows you to edit the name, test, and
version. Click Save to save changes.

Delete Package Trash Can Icon: Deletes the package. Click OK on the

Warning dialog to verify you want to permanently
delete the package.

N Sort ¥ = View *

LeCroy > PCle Protocol Suite > UserAutomationTests

Name
I AutomatedTests
I GenerationOptions
I RecordingOptions
I TrainerScripts
I VerificationScripts

B package.pkinf

Package Manager ®

e + Create New Package
Package Name Protocol Version
Pack e
ackage 1 C
: S .

User_Package 2.1.0 >

Figure 3.47: Package Manager: View Location
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Package Manager ®

76

This tool allows you to create or modify your own packages.

Created packages are stored separately from the main set of packages and can be found by this link.

Package Name +

My New Package

User Package 1

User Package 2

User Package 3

Figure 3.48: Package Manager: Edit Package

LinkExpert User Manual

Protocol

PCle

CXL

PCle

NVMe

Version
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Warning

@ Warning

Are you sure that you want to permanently delete "User Package 3 1.0"
package?

Figure 3.49: Package Manager: Delete Package
3.2.4.3 Sections
You can separate your tests scripts into sections and sub-sections as part of a User Tests Package.

For implementing this feature, you create a new ViewMap . xm1 file and update the . cts files to point to
a section/sub-section.

1. Create the ViewMap.xml file in the same location of the package . pkinf file. This
is typically the package location, such as:

C:\Users\Public\Documents\LeCroy\PCle Protocol Suite\UserAutomationTests\User_Package 1 1 0\
2. Editthe user’s *.cts files adding the pointers to the Section or sub-section.

Refer to Figure 3.50 on page 78 and Figure 3.51 on page 79 for more details.
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Add/Remove diagnostic tests to run ()
Show Tests Groups: PCle | Verification (USER) M ‘ 0/8 Test(s) Selected
Verification (USER) Select All Deselect All
Test Description
= ~ [0 Test Section 1 This is a special Section 1 I
T s
v [ TestSubSection 1>>|
(0 Test11-11-11 Reserved This is a special test 1_1_1
!
1o [0 Test SubSection 1>>2
[0 Test11-22:11 Reserved This Is a special test 1. 21
[ Test11-11 Reserved This is a special test 1_1
([ Test 11-22 Reserved This is a special test 1.2
! y o
17 O Testsection2 This is a special Section 2
I
1 [0 Test SubSection 2>>1
> [J TestSubSection 2>>2
[ Test22-11 Reserved This Is a special test 2.1
[0 Test22-22 Reserved Thisis a special test 2.2

1. Create ViewMap.xml file in the same location of the package.pkinf
C:\Users\Public\Documents\LeCroy\PCle Protocol Suite\UserAutomationTests\User_Package_1_1_0\

ViewMap.xml should look like this:
** Comments are in RED, do not copy that text into the .xml file
<Root >
— <Group id="Section]" name="Test Section 1" description="This is a special Section 1" > this is a section level 1
<Group 1d ="SubSection] 1" name="Test SubSection 1>>1" /> this 1s a sub-section level 2
<Group id ="SubSectionl 2" name="Test SubSection 1>>2" /> this is a sub-section level 2
</Group>
<Group id="Section2" name="Test Section 2" description="This is a special Section 2" > this is a section level |
<Group id ="SubSection2 1" name="Test SubSection 2>>1" /> this is a sub-section level 2
<Group 1d ="SubSection2_2" name="Test SubSection 2>>2" /> this is a sub-section level 2

</Group>
</Root>
1d - A unique name for the section/subsection
name - The section name. will show 1n the list.
desctiption - Section description

**Starting Release 3.60

Figure 3.50: Package Manager Sections: Step 1
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a. Example for pointing to a sub-section

** Comments are in RED, do not copy that text into the .cts file

TestAnalyzer = PETracer ;

TestGroup ="Link Layer";
TestName = "Test 22-22-22 Reserved";
TestCode ="Test 22-22-22";

Section "Section2/SubSection2_2";

TestDescription = "This is a special test 2_2_2";

Verification (USER)
Test
> [ TestSection 1
v [¥ TestSection 2
> Test SubSection 2>>1

v [ TestSubSection 2>>2

This is the test name as shows in the list
This is a unique code for the test.
The section ID/subsection ID Location in the list

;I'his is the test description

Description
This is a special Section 1

This is a special Section 2

|
— Test 22-22-22 Reserved

This is a special test 2.2 2

b. Example for pointing to a section

** Comments are in RED, do not copy that text into the .cts file

TestAnalyzer = PETracer ;

TestGroup ="Link Layer";
TestName = "Test 22-11 Reserved";
TestCode ="Test 22-11";

— Section = "Section2";

TestDescription = "This is a special test 2_1";

Verification (USER)

)

This is the test name as shows in the list
This is a unique code for the test.
The section ID Location in the list

This is the test description

Description

This is a special Section 1

This is a special Section 2

This is a special test 2_1

This is a special test 2.2

Figure 3.51: Package Manager Sections: Step 2

LinkExpert User Manual
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3.2.5 Help Menu

Clicking on the Help menu displays the following Help dialog. See Figure 3.52.

LinkExpert

File

Diagnostics Options

(? User Manual
Welcome...

d> Check for Updates

(2] Tell Teledyne LeCroy

About LinkExpert Software

Figure 3.52: LinkExpert: Help Tab

The Help dialog includes:

a
a

a

80 LinkExpert User Manual

Index: See “Help: LinkExpert User Manual” on page 81 (this document)
Welcome: Gives you a Quick Tour of LinkExpert (see “Help: LinkExpert Wel-
come” on page 82)

Check for Updates: Select this tab to check of more recent versions of the LinkEx-
pert software. See “Help: Check for Updates” on page 83.

Tell Teledyne LeCroy: Send an email message to Teledyne LeCroy Support. See
“Help: Tell Teledyne LeCroy” on page 85

About LinkExpert Software: Pops up a dialog with the LinkExpert software ver-
sion and Build number. See “Help: About LinkExpert Software” on page 85.
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3.2.5.1 Help: LinkExpert User Manual

" NN TELEDYNE LECROY

Everywhereyoulook™

LinkExpert

User Manual

Analyzer Device

Software Version X.YZ

Generated: Date of SW Version X.YZ

Figure 3.53: LinkExpert: User Manual
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3.2.5.2 Help: LinkExpert Welcome

".‘ TELEDYNE LECROY

Everywhereyoulook

E
Welcome

to the LinkExpert

The LinkExpert from Teledyne LeCroy is an application
created to help engineers and technicians quickly and efficiently diagnose system level
problems and complete Compliance and Validation tasks without requiring deep knowledge of the Protocol.

Take a quick tour to see main features!

Figure 3.54: LinkExpert: Welcome (Quick Tour)

The LinkExpert Quick Tour is a series of slides that show you key features of the tool (see “Quick Tour” on
page 2).
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3.2.5.3 Help: Check for Updates

You can select this tab to see if there is a newer version of LinkExpert available. See Figure 3.55.

Check For Updates )

No Updates Found

There are no new updates available for LinkExpert.

Check for updates at application startup

The latest software downloads can be found at:

http://teledynelecroy.com/tm/Library/Software/PSG/tracersw.asp

Figure 3.55: LinkExpert: Help -> Check for Updates
Select for Latest Software Downloads

Clicking on the www.teledynelecroy.com takes you to a generic site for Teledyne LeCroy products. To find
software updates for PCle Protocol Analyzers click on the following site:

http://teledynelecroy.com/sw/pciexpress
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Teledyne LeCroy Drop Down Menus

”~‘TE'-EDVNELECROY Products Serial Data Support Buy @

Everywhereyoulook™

Support

Software Downloads

Tech Library
sraneniani Software Downloads
FAQ/Knowledgebase Please click on the download button to begin your upgrade.
Oscilloscope Security Note:
You may be redirected to a short form if you are not a registered user.
Product Registration
o Archived versions for PCI Express
Software Downloads
Version File Size
Technical Help ) -
Summit T54 Analyzer 2020.22 1.87GB i Download
Request Info Containing: PCle Analysis Software V11.37 and LinkExp
Dol Dt daabaisSatinamandl 27
RoHS & WEEE ( Link Expert 3.37 Release Notes
Events & Training PCle Protocol Software Suite 2020.32 Beta
. PCle Protocol Analysis Software V11.40 —Beta— Release Notes
Training LinkExpert 3.40 -Beta- Release Notes
Update Profile
Contact Us -
Summit M5x Protocol Analyzer /Jammer 2020.22 1.87GB \L‘ Download
Containing: PCle Analysis Software V11.37 and LinkExpert V3.37
PCle Protocol Analysis Software v11.37 Release Notes
Link Expert 3.37 Release Notes
PCle Protocol Software Suite 2020.32 Beta
PCle Protocol Analysis Software V11.40 —Beta— Release Notes
LinkExpert 3.40 -Beta- Release Notes
Summit T48 Analyzer 2020.22 1.87GB \1
D load
Containing: PCle Analysis Software V11.37 and LinkExpert V3.37 ownioa
PCle Protocol Analysis Software v11.37 Release Notes
Link Expert 3.37 Release Notes
PCle Protocol Software Suite 2020.32 Beta
PCle Protocol Analysis Software V11.40 —Beta— Release Notes
LinkExpert 3.40 -Beta- Release Notes
Summit T416 Analyzer 2020.22 1.87GB i ioad
Containing: PCle Analysis Software V11.37 and LinkExpert V3.37 Doynloa
Figure 3.56: LinkExpert: PCle Analyzer Software Downloads
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3.2.5.4 Help: Tell Teledyne LeCroy
This tab will send an email to Teledyne LeCroy PSG Support:
psgsupport@teledynelecroy.com

3.2.5.5 Help: About LinkExpert Software

About LinkExpert )

l"“ TELEDYNE LECROY
Everywhereyoulook

Teledyne LeCroy LinkExpert

LinkExpert
SOFTWARE VERSION: ~ X.YZ

BUILD: B

© 2016 Teledyne LeCroy, Inc. “

Figure 3.57: LinkExpert: Software Version and Build Number
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3.3 Diagnostics Menu

The diagnostics section of LinkExpert’s main menu shows the diagnostic tests that are available. See
Figure 3.58.

Note: Not all tests will available for all protocols.

LinkExpert

File Diagnostics Options Help

Diagnostics

‘ {0} Run Options

LinkExpert System Level Tests

v Link Establishment ZE:B
v Link Maintenance
v Flow Control

¥ Performance o)}

©O 0 0 0 0O
X

¥ Power Management

Figure 3.58: LinkExpert: Diagnostics Section
The Diagnostics Section of the Main LinkExpert Screen has the following sections:
Diagnostic -> List of LinkExpert System Level Tests
Status -> Not Started, Running, Stopped, Passed/Failed

Action -> Run a Test, Delete a Test
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3.3.1  Run Options

You can select how many times you want the diagnostic to be executed from 1 to infinity times.
3.3.1.1  Run in a loop (Infinity)
See Figure 3.59.

5 LinkExpert

File Diagnostics Options Help

Diagnostics

T T

One to Infinity
/
Runinaloop |\ — Inf. -+

Figure 3.59: Run Options: Set to Infinity
3.3.1.2 Runinaloop (1)

‘ {9} Run Options

See Figure 3.60 on page 87.

5 LinkExpert

File Diagnostics Options Help

Diagnostics
‘ 6% Run Options Select Tests ~ m
Runinaloop — 1 -+

Figure 3.60: Run Options: Set to 1
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3.3.1.3 Stop on Failed (While in Loop)

Execution of Testing Stops on First Failure (see Figure 3.61). You can also set the number of Loops you want
to execute.

LinkExpert

File Diagnostics Options Help

Diagnostics
§6% Run Options Select Tests ~ m
Runinaloop — 100 -

| Stop on Failed

Figure 3.61: Run Options: Stop on Failure
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3.3.2 Select Tests

Note: This is an alternative way to load the sets of tests, similar to the method described in
“Diagnostics Menu” on page 60.

When you click the Select Tests button, a window pops up with all the sets of diagnostic tests available and a
short description of their functionality. See Figure 3.62.

Devi

Select Tests =«

| ™

Unk

PCle

LinkExpert System Level Tests

PCle 3.0 Compliance Package Tests
Validation Tests (Endpoint)
Validation Tests (Root Complex)
Jammer Validation Tests (Endpoint)
LTSSM Arc tests

PCle 4.0 Compliance Package Tests
PCle 5.0 Compliance Package Tests
PCle 5.0 Equalization tests - Informat.
PCle RAS Error Injection Tests

CXL

CXL 1.1 Compliance Tests (Endpoint)
CXL 2.0 Compliance Tests (Endpoint)
CXL 2.0 Compliance Tests (Host)
NVMe

Jammer NVMe Tests 1.0

NVMe-MI/MCTP SMBus Tests 1.0a

Figure 3.62: Diagnostics: Select Tests
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From the Select Tests dialog, select from the following sets of test to run:

PCle
Q
a
Q
Q
Q
Q
Q
Q
Q
Q
CXL
Q
Q
Q
NVMe
Q
Q
Q
Q
Q
Net
Q
SAS
Q

LinkExpert User Manual

LinkExpert System Level Tests

PCle 3.0 Compliance Package Tests

Validation Tests (Endpoint)

Validation Tests (Root Complex)

Jammer Validation Tests (Endpoint)

LTSSM Arc Tests

PCle 4.0 Compliance Package Tests

PCle 5.0 Compliance Package Tests

PCle 5.0 Equalization Tests - Information Only
PCle RAS Error Injection Tests

CXL 1.1 Compliance Package Tests (Endpoint)
CXL 2.0 Compliance Package Tests (Endpoint)
CXL 2.0 Compliance Package Tests (Host)

Jammer NVMe Tests 1.0
NVMe-MI/MCTP SMBus Tests 1.0a
NVMe-MI/MCTP SMBus Tests 1.1
NVMe-MI/MCTP VDM Tests 1.0a
NVMe-MI/MCTP VDM Tests 1.1

UNH Test Suite 1.0 Build 1-RC

SAS Tests
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3.3.3 Select Tests and Run All

The Select Test and Run All buttons have tooltips, which define the function of each button. To see the
tooltip, hover the mouse over the button and the tooltip displays. See Figure 3.63.

LinkExpert

File Diagnostics Options Help

Diagnostics

S

Add or Remove diagnostics to run Run all diagnostics from the list

Figure 3.63: Diagnostics: Select Tests and Run All

After you have selected the Run Options and sets of tests to execute, click the “Run All” button and all of the
tests selected will be executed sequentially.

In this case we’ve chosen to perform all the LinkExpert System Level Tests:

O Link Establishment
Q Link Maintenance

Q Flow Control

QO Performance

Q Power Management

The results of each test can be seen Analysis Results Section of the User Interface.

O For PCle Tests: Summary and Details of Tests Run and Messages (see “PCle Anal-
ysis Results” on page 191).

O For CXL Tests: Summary and Details of Tests Run and Messages (see “CXL Compli-
ance Support” on page 251).

O For SAS Tests: Summary and Details of Tests Run and Messages (see “SAS Analy-
sis Results” on page 269).
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Chapter 4

PCle LinkExpert (LE)

4.1 Introduction

LinkExpert provides complete control and management of Teledyne LeCroy's family of protocol analyzer and
exerciser hardware while displaying high-level diagnostic information about communication between the
root complex (i.e. host systems) and end-points (i.e. devices). Teledyne LeCroy continues to offer its industry
favorite PCle Protocol Analysis Software interface on its existing line of PCle protocol analysis and test
products. Link Expert also performs SAS Compliance Testing. The LinkExpert software interface targets design
and validation engineers who are responsible for testing and resolving connectivity, interoperability and
performance issues as well as ensuring conformance to the design specification. The new interface takes a
smart approach to testing PCle and SAS links and then displaying the results, including any identified errors,
connectivity issues and/or overall performance metrics by using intelligent interpretations of bus traffic,
eliminating the need for a deep technical knowledge of the various PCle or SAS specifications. It provides
easy-to-read information about five system-level test groups for PCle:

Q Link Establishment
Link Maintenance
Flow Control
Performance

Power Management

000D

4.2 Key Features

LinkExpert is compatible with the NVMe Conformance tests (Teledyne LeCroy edition) provided by the
University of New Hampshire Interoperability Laboratory for official NVMExpress.org testing.

PCle Level Testing

Q High Level Display of Traffic Information
All results can be exported to TraceExpert and Reports
Intelligent Reporting of Results
Testing Framework for Additional Tests
LinkExpert System Level Tests
PCle 3.0 Compliance Package Tests
Validation Tests (Endpoint)
Validation Tests (Root Complex)
Jammer Validation Tests (Endpoint)
LTSSM Arc Tests
PCle 4.0 Compliance Package Tests
PCle 5.0 Compliance Package Tests

Iy Ry oy Ry o oy
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Q PCle RAS Error Injection Tests

CXL

O CXL 1.1 Compliance Package Tests (Endpoint)
CXL 2.0 Compliance Package Tests (Endpoint)
CXL 2.0 Compliance Package Tests (Host)

00

NVMe

Jammer NVMe Tests 1
NVMe-MI/MCTP SMBus Tests 1.0a
NVMe-MI/MCTP SMBus Tests 1.1
NVMe-MI/MCTP VDM Tests 1.0a
NVMe-MI/MCTP VDM Tests 1.1

o000 O

Net
UNH Test Suite 1.0 Build 1-RC

O

SAS
O SAS Verification Test Suite 1.0
Q SAS Tests

4.3 Hardware Configurations for Specific Test Sets

Depending on testing needs, each compliance suite requires devices under test (host/root complex, device/
endpoint, or both) and a specific combination of Teledyne LeCroy equipment.

Refer to Appendix D on page 301 for a list of recommended and valid configurations.
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44 GPCle Initial Connection

0O Analyzer Devices: The analyzer/exerciser you have chosen to use (see “Initial
Connection Process” on page 85)
m Initially, no analyzer has been connected

441 Initial Connection Process

Initially no devices will be connected after power up. See Figure 4.1.

Analyzer Device

Analyzer: No Analyzer connected [ GT/s ]
All connected devices
Status: Not Connected
Lanes: us D5
Inv. Polarity:

Figure 4.1: Initial Power Up: No Devices Connected

Select the All Connected Devices icon in the Analyzer Device portion of the LinkExpert main Menu (above).

This will pop up a dialog box showing all the devices available on the network. See Figure 4.2.

All connected devices

&d Device Gdapters anets) OK
. N

Device Included In Record Location Status License IP Settings

@ Summit T3-8 SN:63135 m 10.30.243.23 Ready
® Summit Z3-16 SN:1200 m 10.30.243.56 Ready >

Q

Figure 4.2: Dialog Box Showing All Devices Available on the Network
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The All Connected Devices dialog box allows you to:

a

O0O0O0OO0O0O

Add a device (see Figure 4.3)

Check on the adapter you are using

Add Subnets to the network you are using

Refresh the List of Devices

Update IP Setting

Check on the License for the device

Include or excluded an Analyzer in the test process

Connect to Analyzers and Exercisers to start using LinkExpert

Note: All of these topics are covered in much more detail in the User Manual for the specific Analyzer
or Exerciser in use.

4411 Add Device

When you select this tab the following dialog box displays, allowing you to add other devices to your test set.

See Figure 4.3.

All connected devices (9]

Gdd Ethernet Attached Device ) 47

86

IP Address: 192.168.5.49|

Device Type: Summit T34

mmmn

v

( [J Force add/connect attempt)

Device Included In Record Location Status License IP Settings

@® Summit T3-8 SN:63135

® Summit Z3-16 SN:1200

m 10.30.243.23 Ready s
m 10.30.243.56 Ready s 3

Figure 4.3: Add Device Dialog Box
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4.4.1.2 Check Adapter

The Check Adapter tab displays information about the Adapter in use. See Figure 4.4.

All connected devices

Network Adapters
Select a network adapter you want to use for device discovery and connection:
(Realtek USB GbE Family Controller / 10.30.243.31 v
Cancel
Device Included In Record Location Status License  IP Settings

@ Summit T3-8 SN:63135 m 10.30.243.23 Ready
@ Summit Z3-16 SN:1200 m 10.30.243.56 Ready o o

Figure 4.4: Check Adapter
441.3 Add Subnet

Q
ok

If you want to add a subnet to the system under test, select the Add Subnet tab. The All connected devices
dialog box displays. See Figure 4.5.

All connected devices ®
Subnets /
CP Address in Subnet: 192.168.24.124{ )
Yse this Hosts Subnet Masi \

Other Subnet Mask 255.255.255.0
D

Device \ Included In Record Location Status License  IP Settings
@ Summit T3-8 SN:63135 m 10.30.243.23 Ready %] o)

® Summit Z3-16 SN:1200 m 10.30.243.56 Ready %] o)

Figure 4.5: Add Subnet to System Under Test
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4.4.1.4 Example: T3-8 Analyzer with Z3-16 Exerciser

For this example, the network “sees” both a Summit T3-8 Analyzer and a Z3-16 Exerciser. Let’s connect to
both using LinkExpert. See Figure 4.6.

All connected devices ®
Add Device Adapters Subnets Refresh List “

Device

Location Status License [P Settings

@ 73-16 SN:14877 Disconnect 10.30.243.56 Connected > o)

hRr

@® Summit T3-8 SN:63135 10.30.243.23 Connected () )]

Figure 4.6: Connected to bothT3-8 and Z3-16

You'll notice the Status changes to “Connected” and the button in front of each device is green.

Click on OK to return to the Main Menu. You'll see that the Summit T3-8 and the Summit Z3-16 Exerciser are
connected, but the Summit Z3-16 Exerciser is not in use. See Figure 4.7.

Analyzer/Exerciser Devices v

Analyzer: Summit T3-8 SN:1300 [ A nia | & S

Lanes: us Ds
Inv. Polarity:

Exerciser: 23—169\1:}‘( Connected. Not in -.':"'—")

Link State:  Detect.Quiet [

Figure 4.7: LinkExpert Main Menu: Analyzer

Once you load a set of tests, the Device pane updates. See Figure 4.8 on page 89.
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44.2

Connecting Z3-16

If you select the PCle 3.0 Compliance Package Tests, then the Z3-16 will be displayed in the Devices pane of

the LinkExpert Main Menu (see Figure 4.8). The Z3-16 is currently disconnected and in the Detect.Quiet

State.

LinkExpert

File Diagnostics Options Help

Diagnostics
Select PCle 3.0

Compliance
Package Tests

‘ {O} Run Options

Diagnostic Status Action

IGCIe 3.0 Compliance Package Tests)

Link 41-20 ReservedFieldsDLLPReceive NOT STARTED

Analyzer/Exerciser

Link 52-10 RetransmitOnNak X Devices Displayed

Link 52-100 ReplayTLPOrder

(>
(>
(>
(>

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Q\nalyzer/ Exerciser Devices )

\2

Analyzer: Summit T3-8 SN:63135 & 2 Current Link State:
Detect.Quiet

Status: Connected
Lanes: us
Inv. Polarity:

Exerciser: Z3-16 SN:14877

( Link State: Detect.Quiet

Disconnect trainer

Figure 4.8: PCle 3.0 Compliance Tests Selected: Summit T-8 and Z3-16 Shown in Devices
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To start the PCle 3.0 Compliance Package Tests you want the Z3-16 to be connected and in state LO. To do this

select the Connect Icon at the bottom of the screen. See Figure 4.9.

LinkExpert

File Diagnostics Options Help

Diagnostics
{6} Run Options Select Tests v m
Diagnostic Status Action

| PCle 3.0 Compliance Package Tests

Link 41-20 ReservedFieldsDLLPReceive OT STARTED ° X
Link 52-10 RetransmitOnNak ° X
Link 52-100 ReplayTLPOrder Q0 x
Link 52-11 REPLAY_TIMER 0 x
Link 52-12 REPLAY_NUM OT STARTED ° X
Link 52-150 CorruptedCRC_DLLP o

Analyzer/Exerciser Devices

Analyzer: Summit T3-8 SN:63135 {é’}

Status: Connected

Lanes: us DS

Inv. Polarity:

Exerciser: 73-16 SN:14877 et

Link State: Detect.Quiet <r—_ﬁ

Connect trainer

Select
Connect

Figure 4.9: PCle 3.0 Compliance Tests Selected: Z3-16 Shown in Devices: Ready to Connect
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Once you have clicked on the Connect trainer icon, the Link State will change to LO and you’ll be ready to run
the PCle 3.0 Compliance Tests. See Figure 4.10.

LinkExpert

File Diagnostics Options Help

Diagnostics .
s o~ una |
Diagnostic Status Action

| PCle 3.0 Compliance Package Tests

Link 41-20 ReservedFieldsDLLPReceive 0O x
Link 52-10 RetransmitOnNak 0 x
Link 52-100 ReplayTLPOrder QO x
Link 52-11 REPLAY_TIMER X
° Z3-16 Connected
Link State: LO
Link 52-12 REPLAY_NUM 0O x
Link 52-150 CorruptedCRC_DLLP (p ]

Analyzer/Exerciser Devices -

Analyzer:  Summit T3-8 SN:63135 oy 2
Status: Connected

Lanes: us L]
Inv. Polarity: +
Exerciser: Z3-16 SN:14877 Host, 2.5 GT/s x1 =

Gnk State: LO ) Nial

Figure 4.10: PCle 3.0 Compliance Tests Selected: Trainer Connected -> L0 State
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4.4.3 Z416 Exerciser / T416: Example

If you have a Z416 Analyzer/Exerciser attached as well as a T416 attached you'll get the following warning
messages. See Figure 4.11.

Summit Z416 is connected. If you want to use another device with Summit
Z416 you have to open "All connected devices" dialog and disable Summit

Z416 analyzer.

A similar message is shown in the Analyzer Device pane of the LinkExpert main menu. See Figure 4.12.

Figure 4.11: Z416 Warning Message

Analyzer Device v
Too many analyzers N
Analyzer: connected. Connect only one | s or S
analyzer
Status: Not Connected
Lanes: us Ds
Inv. Polarity:

Figure 4.12: Warning Message: Too Many Analyzers Attached

Since the Z416 can act as both an Analyzer and an Exerciser you need to use only the Exerciser functionality.
To do this click on the All Connected Devices icon (see Figure 4.13 on page 93).
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Analyzer Device

Analyzer: Summit T416 SN:1900

All connected devices

Status: Connected
Lanes: s Ds
Inv. Polarity:

Figure 4.13: All Connected Devices with Tooltip
4431 T416: All Connected Devices

The dialog showing all the connected devices will pop up and slide the switch over so the Z416 is not included
as a Recording Device (Analyzer). See Figure 4.14 on page 93.

All connected devices ®
Add Device Adapters Subnets Refresh List “
Device Included In Record Location Status License  IP Settings
® Z4-16 SN:16110 Local Machine Connected = o))
@ Summit T416 SN:16410 Local Machine Connected 5 ol

Figure 4.14: Slide Switch so Z416 not included as a Recording Device

Now hit “OK” and you’ll return to the main Link Expert dialog but the warning message will be gone.

If you select a set of tests that require the Z416 (such as the Validation (EndPoint) test set the Z416 will
appear in the Analyzer/Exerciser pane (bottom left). See Figure 4.15 on page 94.
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4.4.3.2 Z416 and T416 Connected

Analyzer/Exerciser Devices

Analyzer: Summit T416 SN:16410 | 16.0GT/sx8 | {&
Status: Connected
Lanes: s (N NN N N N ]

Inv. Polarity:

+ + + + + + o+ o+

Lanes: DS 0000 O0OGO
Inv. Polarity:

+ + + + + + + +

Exerciser: Z4-16 SN:16110 | Hostis0cmsxe | {0F B

Link State: LO

p!

-
I

Figure 4.15: Analyzer/Exerciser with Z416 Connected

With the Z416 and T416 attached you can now run at up to 16 GT/s and a Link Width of up to x16. See
Figure 4.16 on page 95 for the settings available with the Z416.

94  LinkExpert User Manual



GPCle Initial Connection

Teledyne LeCroy

4.4.3.3 Z416 and T416 Settings

Analyzer/Exerciser Devices

Link State: LO

Analyzer: Summit T416 SN:16410 ot
Status: Connected

Lanes: us o000 0O0DOGODS
Inv. Polarity: T TR
Lanes: DS 00 000G
Inv. Polarity: 4+ b o+ o+
Exerciser: Z4-16 SN:16110 Host, 16.0 GT/s x8 {c}

Ip!

LANE SETTINGS

Link Width: | x1 -|
Link Speed: ‘ 16.0 GT/s - \
(EVERSAL/POLARITY \

Use default polarity

Figure 4.16: Setting Z416 to x16 Link Width and 16 GT/sec speed

With the Z416 you can set the following parameters:

Q Lane Settings

m Link Width (x1 to x16)
m Link Speed (2.5 GT/s to 16.0 GT/s)

O Reversal/Polarity
m  Upstream
m Downstream
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LANE SETTINGS

Link Speed:

REFERENCE CLOCK
Upstream:

Downstream:

Link Width: X8

16.0 GT/s

Internal ® External SMA

Internal ® External

SMA )

CALIBRATION SETTINGS

(] use calibration

’ Eye Scanner

\ ({EVERSALIPOLARITY

Analyzer/Exerciser Devices

Analyzer: Summit T416 SN:16410

Status: Connected

Lanes: us
Inv. Polarity:

Lanes: DS
Inv. Polarity:

Exerciser: Z4-16 SN:16110

Link State: LO

Figure 4.17:
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() use default polarity Reset All
Upstream INVERT POLARITY Downstream
@&| 00000000 00000000

012345867

8 9101112131415
000000 .\D Reverse Lanes

+ o+ + + + + o+ o+

012345867

8 9101112131415

[J Reverse Lanes )

+ o+ + + + o+ o+ o+

Host, 16.0 GT/s x8 SF

Swizzling Config

B2, 3
= =

Settings Available for T416
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With the T416 you can set the following parameters:

a

O

Lane Settings

m Link Width (x1 to x16)

m Link Speed (2.5 GT/s to 16.0 GT/s)
Reference Clock

m Internal
m External
m SMA

Calibration Settings (see“Probe Settings” on page 98)

Eye Scanner (see “Eye Scanner” on page 100)
Reversal/Polarity

m  Upstream

®m Downstream

Swizzling Config (see “Swizzling Configuration” on page 103)
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4.4.3.4 Probe Settings

You can “Use Calibration for Recording”. If you click on browse, the Probe Settings dialog will pop up (see

Figure 4.18).
Equalization settings Reset Factory Settings
I Upstream 2.5/5.0 GT/s 8.0/16.0 GT/s
CTLE DC Gain CTLE DC Gain SigDet

Bovistrean 0 0.0db~  0.0db~ 0.0db~  0.0db~ 60 mV ~
1 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV

® Information 2 0.0db ~ 0.0db v 0.0db ~ 0.0db v 60 mV v
3 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mv
4 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV v
5 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mv
6 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
7 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
8 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60 mvV
9 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
10 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV v
11 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
12 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
13 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60 mv ~
14 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mvV
15 0.0db ~ 0.0db ~ 0.0db ~ 0.0db ~ 60mv
[ ] setall Lanes Reset

e e Bl

Figure 4.18: T416: Probe Settings
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If you select the Information tab, you’ll get a lot more information about the Probe Settings. See Figure 4.19.

Probe Settings

Equalization settings Reset Factory Settings

Upstream Equalization description:

The Summit analyzers can be optimized for specific device-under-test signal
Downstream characteristics. There are sixteen internal equalization modes in the analyzer hardware,
0 dB to 15 dB, that boost the high-frequency content of the captured signal. This
equalization does not impact the signal to the DUTs, but can help in 'opening the eye' of
the captured signal, so the internal logic can capture the PCle frames. The system is
designed as such so you can manually set the equalization to one of the sixteen modes
or choose to run an automatic algorithm, internal to the analyzer. The automate
calibration would set the optimized values to each of the PCle captured lanes, provided
that the signal at the analyzer input is stable.

(@ Information

In order for auto calibration at Gen3 to work, lane polarity has to be set manually. In
general, follow the steps below to find the polarity and set it up properly in the
calibration dialog.

1. Open PeTracer.

2. Setup the analyzer to record the training sequence with (TS2, Switch to G3 or
InitFC1), at Gen1 or Gen2 (use trigger as TS2 or Speed Switch), using the Auto-Configure
Lane Polarity recording option. This will allow the analyzer to calculate/determine the
polarity and lane reversal settings of the link.

3. Drive the link to Detect or Recovery by powering up or booting the system.

4. After the recording is complete, click the Dashboard View to open the Dashboard
dialog and verify the polarity calculated by the analyzer.

5. Now you can use calculated polarity for calibration in LinkExpert or PeTracer.

e Je ] Bl

Figure 4.19: T416 Probe Settings: Information
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4.4.3.5 Eye Scanner

Eye Scanner allows you to generate a diagram of the relative signal quality of received signals at the receiver

of the analyzer being used.

Scanner

Select Lanes

Upstream

01234567

8 9101112131415

Scan parameters

Dwell time: 10 us

Scan resolution: 100% (slowest)

Figure 4.20: Eye Scanner Settings
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You can select the following options:

0O Lanes to be scanned (Upstream/Downstream)

Selection

Select All Upstream
Select All Downstream
Unselect All Upstream

Unselect All Downstream

0 Dwell Time (5/10/15 usec)

Scan parameters

Dwell time: 15 us

5us

10 us

Scan resolution:

O Scan Resolution (Slowest to Fastest)

Scan parameters

Dwell time: 15 us

Scan resolution: 100% (slowest)
50% (slow)
25% (fast)

12% (fastest)

LinkExpert User Manual
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Scan parameters

Dwell time: 15 us v

Scan resolution: 100% (slowest) v
Scan resolution for resulting eye diagrams:
|Cover“Vertstep”Horstep||Resqutlon|
[100%] 1 || 1 | 254x64 |
[s0% || 2 || 1 | 127x64 |
l2s% || 2 || 2 | 12732 |
129 || 4 || 2 | 6432 |
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4.4.3.6 Swizzling Configuration

The Swizzling Config dialog allows you to reconfigure the logical order of the lanes in a link separately for
Upstream and Downstream PCle directions. See Figure 4.21.

Swizzling Configuration

Drag-n-Drop lane numbers to change the order of the enabled lanes. Modify Linked Width to enable/
disable logical lanes.

Physical Lane #

Logical Lane

Upstream:

14 13 1l 1( 9 8 7 6 5 4 3 2 1 0

Downstream:

14| | 13 11 1( 9 8 7 6 5 4 3 2 1 0

O Auto-Configure Lane Swizzle

- o | o

Figure 4.21: Swizzling Configuration Options: Default configuration

To move the lane assignments just drag and drop the lane number to new a location. See Figure 4.22.

Swizzling Configuration

Drag-n-Drop lane numbers to change the order of the enabled lanes. Modify Linked Width to enable/
disable logical lanes.

Physical Lane #

Logical Lane

Upstream:

14 13 1l 1( 9 8 1 v/ 2 5 3 6 4 0

Downstream:

14| | 13 11 1( 9 8 5 7 3 2 6 1 4 0

O Auto-Configure Lane Swizzle

- o | o

Figure 4.22: Swizzling Configuration Options: After Drag and Drop
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444 T3-8 Analyzer/Z3-16 Exerciser Example

Show or
Hide Details

Analyzer/Exerciser Devices Q
Analyzer: Summit T3-8 SN:63135 [ s.ocrsxa ] =
(Change device settinga
Status: Connected
Lanes: us 09000 =os
Inv. Polarity: + + + +
Exerciser: Z3-16 SN:14877 [ Host, 2.5 GT/s N/A ]
Link State: Invalid:0xFF Ghange device settingD

Figure 4.23: Analyzer Device Connected: Summit T3-8 Analyzer and Z3-16 Exerciser

There are also gear symbols to change the settings of the T3-8 Analyzer and the
Z3-16 Exerciser. See Figure 4.24 on page 105
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4.4.41 Change Device Settings: Z3-16

Reference Clock Setting

For the analyzer in use you can select the source of the Reference Clock. This varies depending on the
analyzer being used. The options for the T3-8 analyzer are shown above. See Figure 4.24.

LANE SETTINGS
Reference Clock
Link Width: ‘ Auto Max x8 - ‘ Setting
Link Speed: ‘ Auto ..J

REFERENCE CLOCK

@® Internal External

CALIBRATION AND PHY SETTINGS
(] Use Calibration For Recording

Use Phy Parameters For Generation

REVERSAL/POLARITY
Use Polarity Settings
UPSTREAM DOWNSTREAM

Invert polarity: Invert polarity:

Uo000000 00000000
01234567 01234567

8 9101112131415 8 9101112131415

(] Reverse Lanes (] Reverse Lanes

Figure 4.24: Options for Settings of T3-8 Analyzer

LinkExpert User Manual
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Other Settings
You can change the following analyzer/exerciser settings:

O Lane Settings
m Link Width: x1, x2, x4, x8, Auto Max x2, Auto Max x4, Auto Max x8
m Link Speed: Auto, 2.5 GT/s, 5.0 GT/s, 8.0 GT/s
O Reference Clock
m T316: External Clock
m T3-8: Internal or External
m  T34: Internal, External or SMA
m T28: Internal, External or SMA
m  T24:Internal or External
Q Calibration/Phy Settings
m  Use Calibration for Recording (Browse for file - analyzer only)
m Use Phy Parameters for Generation (Browse for file - exerciser only)
O Reversal/Polarity Settings
m Use Polarity Settings
e Upstream
¢ Invert polarity
¢ Select lanes to Invert
¢ Reverse Lanes
e Downstream
¢ Invert polarity
¢ Select lanes to Invert
¢ Reverse Lanes
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4.4.4.2 Use Calibration for Recording

You can also set a number of optional Probe Settings by selecting the “Use Calibration for Recording”
check-box and then selecting “Browse”. See Figure 4.25.

This will pop up the “Probe Settings” dialog box. See Figure 4.26 on page 108.

REFERENCE CLOCK

Internal (@ Extern

CALIBRATION AND PHY SETTINGS

C@ Use Calibration For Recordin9 BROWSE
Use Phy Parameters For Generation BROWSE
REVERSAL/POLARITY

(v] Use default polarity

Figure 4.25: Use Calibration For Recording Dialog Box
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Probe Settings

Equalization settings

Reset Factory Settings

I Auto Calibration Callibrate Summit T3-8 SN:14204
In order to calibrate the device the link should be trained to the widest width and
Upstream the highest speed. Please specify link width and speed below.
Downstream

Reference Clock:

Link Width:
(@ Information

Speed:

Calibration Mode:

External v
Fixed 8x v
8.0 GT/s v

Upstream Downstream
Quick Calibration(Scan CTLE Only)

Detect Idle Errors

LANE POLARITY Reset All
DOWNSTREAM UPSTREAM
OO0O000000 UO0000Og
01234567 01234567
8 9101112131415 8 9101112131415

Figure 4.26: Probe Settings Dialog Box
Equalization Settings: Auto Calibration

Auto Calibration has the following options:

T

Q Reference Clock: External or Internal
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O Link Width: Fixed x8, Fixed x4, Fixed x2 or Fixed x1

Speed: 8.0 GT/sec, 5.0 GT/sec or 2.5 GT/sec

O Calibration Mode: Upstream, Downstream, Quick Calibration (CTLE Only), Detect
Idle Errors

Q Lane Polarity: Select inversion on individual lanes (with the option to Reset All)

O

You can also select:

O Start Calibration (after you’ve set the options): You’ll see a progress bar pop up.
See Figure 4.27 on page 110

Save Calibration Settings to a file

Load Calibration Settings from a file

Cancel

OK

0O0D0DO
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Probe Settings

Equalization settings Reset Factory Settings

I Auto Calibration Callibrate Summit T3-8 SN:14204

In order to calibrate the device the link should be trained to the widest width and
Upstream the highest speed. Please specify link width and speed below.

Downstream

Reference Clock: E

) Link Width:
nformation
Speed:
Calibration Mode: +~| Upstream +~ Downstream
+~ Quick Calibration(Scan CTLE Only)
+| Detect Idle Errors
LANE POLARITY Reset All
DOWNSTREAM UPSTREAM
012345€6 7 01234567
8 9101112131415 SN2 SRS

49% Omin 39sec STOP

Figure 4.27: Calibration Running: Progress Bar
When Calibration Completes you should get the following message:

“Calibration Successfully Finished” see Figure 4.28 on page 111.
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Calibration successfully finished

Figure 4.28: Calibration Finished Successfully message

Equalization Settings: Upstream

If you select the Upstream tab the following dialog box will pop up (see Figure 4.29).
This dialog box allows you to set the following options for each lane or all lanes:

O Continuous Time Linear Equalizer (CTLE): 2.5./5.0 GT/sec or 8.0 GT/sec
m Oto15db

O Decision Feedback Equalizer (DFE) Tap 1: 8.0 GT/sec
m Oto7

O DC Gain: 8.0 GT/sec
m None,3db,6db,9dbor12db
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Probe Settings

Equalization settings Reset Factory Settings
Auto Calibration 2.5/5.0 GT/s 8.0 GT/s
CTLE CTLE DFE Tap 1 DC Gain
Lpsasan 0 0db ~ 0db ~ 0 v none -
Downstream 1 1db 1db 1 3db
2 2 db 2db 2 6 db
3db 3db 3 9db
. 3
(@ Information 4db 4db 4 12.db
4
5db 5db 5
5 6 db 6 db 6 none ¥
6 7 db 7 db 7 none ~
7 8db 8db 0 v none ~
9db 9db
8 10db 10 db
9 11 db 11 db )
12 db 12 db
10 ¥ one
13 db 13 db
! 14db 14 db
12 15 db 15 db
13 0 db 0 db ] one
14
15
(] setall Lanes Reset

L= L= Lo [

Figure 4.29: Equalization Settings: Upstream
Equalization Settings: Downstream

You have the same options for Downstream (see Figure 4.30).
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Probe Settings

Equalization settings Reset Factory Settings
Auto Calibration 2.5/5.0 GT/s 8.0 GT/s
CTLE CTLE DFETap 1 DC Gain
Lipstrear 0 0db ~ 0db ~ 0 v none ~
| T —— 1 Odb ~ Odb ~ 0 v none ~
2 Odb ~ Odb ~ 0 v none ~
0db ~ 0db ~ 0 v none ~
(@ Information
4 Odb ~ Odb ~ 0 v none ~
5 Odb ~ Odb ~ 0 v none ~
6 0db ~ 0db ~ 0 v none ~
7 0db ~ 0db ~ 0 v none ~
8 [
9 &
10
11
12
13 0 db 0 db § one
14
15
(] Setall Lanes Reset

NN o S

Figure 4.30: Equalization Settings: Downstream
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Equalization Settings: Information Tab

There is also an Information tab (see Figure 4.31). The Equalization description tab provides you with more
detailed information about the options and how calibration works.

Probe Settings

Equalization settings Reset Factory Settings

Auto Calibration Equalization description:

The Summit analyzers can be optimized for specific device-under-
Upstream test signal characteristics. There are sixteen internal equalization
modes in the analyzer hardware, 0 dB to 15 dB, that boost the high-
frequency content of the captured signal. This equalization does
not impact the signal to the DUTs, but can help in 'opening the eye'
of the captured signal, so the internal logic can capture the PCle
frames. The system is designed as such so you can manually set
@ Information the equalization to one of the sixteen modes or choose to run an
automatic algorithm, internal to the analyzer. The automate
calibration would set the optimized values to each of the PCle
captured lanes, provided that the signal at the analyzer input is
stable.

Downstream

In order for auto calibration at Gen3 to work, lane polarity has to be
set manually. In general, follow the steps below to find the polarity
and set it up properly in the calibration dialog.

1. Open PeTracer.

2. Setup the analyzer to record the training sequence with (TS2,
Switch to G3 or InitFC1), at Gen1 or Gen2 (use trigger as TS2 or
Speed Switch), using the Auto-Configure Lane Polarity recording
option. This will allow the analyzer to calculate/determine the
polarity and lane reversal settings of the link.

3. Drive the link to Detect or Recovery by powering up or
booting the system.

4. After the recording is complete, click the Dashboard View to
open the Dashboard dialog and verify the polarity calculated by the
analyzer.

5. Now you can use calculated polarity for calibration in
LinkExpert or PeTracer.

NN o S

Figure 4.31: Equalization Settings: Information
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After you've set up the equalization process (either manually or by running auto-calibration) your ready to
start recording a trace.

A typical sequence of status states for the PCle 3.0 Compliance Tests is shown below. See Figure 4.32
through Figure 4.36 on page 117.

Analyzer/Exerciser Devices

Analyzer: Summit T3-8 SN:63135 | socrsx o =S
Status: (Connected_, recording) -

Lanes: us 0O o o
Inv. Polarity: + +
Exerciser: 73-16 SN:14877 | HostsoGmsxa | {03

Link State: LO

Figure 4.32: Devices Connected: T3-8 Analyzer and Z316 Exerciser
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As a set of tests is being executed the status of the Devices (Analyzer and Exerciser will be updated). “Prepare
Recording” is the first step. See Figure 4.33.

Analyzer/Exerciser Devices

Analyzer:  Summit T3-8 SN:63135 [ soGusxi | & =S
Status: (Connected, prepare recording> -+
Lanes: us ® os 000
Inv. Polarity: + +
Exerciser: Z3-16 SN:14877 | HostsoGrisxa | O}

Link State: LO

Figure 4.33: Devices Connected: T3-8 Analyzer and Z316 Exerciser (Prepare Recording)

“Waiting for Recording” is the second step. See Figure 4.34.

Analyzer/Exerciser Devices

il

Analyzer: Summit T3-8 SN:63135 [ 8.0 GT/s x1 ] i

Status: ( Connected, waiting for trigger . . ) B

Lanes: us ® os (S
Inv. Polarity: + +
Exerciser: Z3-16 SN:14877 [ Host2sGrsa | 4G

Link State: LO

Figure 4.34: Devices Connected: T3-8 Analyzer and Z316 Exerciser (Waiting for Trigger)
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After the trigger has occurred the analyzer will start recording. See Figure 4.35.

Analyzer/Exerciser Devices

Analyzer: Summit T3-8 SN:63135 | socrsx | o3 =
Status: < Connected, recording . ) -
Lanes: us ® os | X
Inv. Polarity: + +
Exerciser: Z3-16 SN:14877 | Host.soGrsxa | G
Link State: LO
Figure 4.35: Devices Connected: T3-8 Analyzer and Z316 Exerciser (Recording)
After the trace has been recorded it will be uploaded to the analyzer. See Figure 4.36.
Analyzer/Exerciser Devices
Analyzer: Summit T3-8 SN:63135 | socrsx | o3 =
Status: (Connected, uploading . .. ) -
Lanes: us ® os o0
Inv. Polarity: + +
Exerciser: Z3-16 SN:14877 [ HostsoGmsx1 | 4G

Link State: LO

Figure 4.36: Devices Connected: T3-8 Analyzer and Z316 Exerciser (Uploading Data to Analyzer)
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4.4.5 Dual T34 Example

In this case two T34 Analyzers were configured in expanded mode to use to record traffic. See Figure 4.37.

Analyzer Device

Summit T34 ( 2 units) Y —
Analyzer: 8.0 GT/s 0F ==
y SN:16393 / 14020 | “ | & =
Status: Connected
Lanes: us 90009 o 00O
Inv. Polarity: o + + + +

Figure 4.37: Dual T34 Analyzers Configured in Expanded Mode
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4.5 Selecting and Running PCle Tests

451 Use Shift-Click to Select a Subset of Tests

You can select a subset of all the tests in a group by clicking on the first test you want to run (see
Figure 4.38).

Add/Remove diagnostic tests to run ®
1/52 Test(s) Selected Apply m

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP SMBus Tests v

Test Description

Click on the Test Name

NVMe-MI/MCTP SMBus Tests / Select All Deselect A

(Test 1-1 MCTP Endpoint ID ) Thg intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was
assigned.
0O Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits [k
Thei f thi i h h f th h
O Test 1-2 MCTP Packet Sequence Number e mte_nt of this test is to check the sequence numbers of the Response Message when
performing NVMe-MI Read.
O Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and
Tag Bits TagOwner Fields.
The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
O RGO CTREO e E SOM is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
O Tt AR e Destionation EPID is silently dropped by the DUT.
Thei f thi i hat th intl ith
0O Test 1-4-3 MCTP Bad Packet 3 _ glntent of this test is to ensure that the Get Endpoint ID command with bad tag owner
is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
O DL s an el B R Destionation EPID is silently dropped by the DUT.
0O Test 1-4-5 MCTP Bad Packet 5 The intent of this test is to ensure that the Get Endpoint ID command with Header Version

is silently dropped by the DUT.
Figure 4.38: Click to Select the First Test in a Series

Now hold down the Shift key down and select the last test in the group you want to run. See Figure 4.39 on
page 120. All the tests between the two (start and end) tests will be selected. This is just a quicker way of
selecting a set of tests. You could have selected each one individually, but this method is a little faster.
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Add/Remove diagnostic tests to run ®
Show Tests Groups: ‘ NVMe \ NVMe-MI/MCTP SMBus Tests ¥ 11/52 Test(s) Selected Apply m
Test Description
NVMe-MI/MCTP SMBus Tests / Selected Tests ctect Al Dol
. " : p int1 :
Test 1-1 MCTP Endpoint ID \ The_ intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was
assigned.
Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits in...
The intent of this test is to check the sequence numbers of the Response Message when
v .
Test 1-2 MCTP Packet Sequence Number Her iz KODAe M head)
Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and
Tag Bits TagOwner Fields.
The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
W -
Tokil=3- 1 MCHR S Fkes) SOM is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v A=
TRl SIS i Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with bad tag owner
v -
U SlE e ST T e e is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v =
st MCTE Bt e tS Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with Header Version
v =A-
el is silently dropped by the DUT.
Test 11-1 NVMe-MI VPD Default Values The intent of this test is the ensure that the Factory default values
and the reserved fields are set properly.
The intent of this test is to ensure that all the the Instance ID of the response corresponds
v o
fEst & METE Epn el Inssnec (B to the Instance ID of the request message for Get EndPoint ID Command.
: The intent of this test is to censure that proper Completion messages are returned for
O Test 3-1 MCTP Command Set EndPointID el el aarp s

Hold Down Shift and Click on the Last Test
All tests between the first and last will be selected

Figure 4.39: Shift Click to Select a Group of Tests
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4.5.2 Click on Apply

When you click on “Apply” and you have selected tests from a different set, the following warning message
will pop up, explaining that you can only run one type of tests at a time:

O

LinkExpert System Level Tests

PCle 3.0 Compliance Package Tests
NVMe-MI/MCTP SMBus Test
NVMe-MI/MCTP VDM Tests
Validation Tests (Endpoint)
Validation Test (Root Complex)
LTSSM Arc Tests

PCle 4.0 Compliance Package Tests
PCle RAS Error Injection Tests

A subset of any of the above groups

o000 O0D0D0O0ODO

See Figure 4.40.

Tests from a different category are already selected. If you continue to
accept and apply new tests your previous selections will be lost. Continue
to "Apply" ?

— |

Figure 4.40: Warning Message: Perform One Type of Tests at a Time

Note: If you have already selected one set of tests and you select a new set, the old set will be lost.

After you have selected and applied the tests you want to run the test selection dialog will change to gray out
the “Apply” button and only the “Close” button will be active.
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The example shown below is after Selecting and Applying the PCle 3.0 Compliance Test Package of tests,
then clicking on the “Close” button. See Figure 4.41.

Add/Remove diagnostic tests to run

Show Tests Groups: ‘ PCle | PCle 3.0 Compliance Package Tests v

Test

PCle 3.0 Compliance Package Tests

®

®

®

®

®

®

®

®

®

®

®

122

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeqNumInAckDLLP

Link 52-20 LinkRetrainOnRetryFail

Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Link 54-20 BadECRC-01

126/126 Test(s) Selected Apply

Select All Deselect All

Description

The intent of this test is to verify that the DUT truly ignores reserved fields in an
ACK DLLP by sending arbitrary data in those fields.

The intent of this test is to ensure that a DUT will retransmit a transaction
for which a NAK has been issued.

The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with bad
CRC, drops it and logs a BAD_DLLP port error.

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved right now) ...

The intent of this test is to verify that the DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to get a TLP...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a DUT processes ECRC cases associated with the

nAare

Figure 4.41: After Selecting and Applying a Test Set: Only Close Button is Active
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Click on the “Close” button and the PCle 3.0 Compliance Test Package tests are loaded and ready to be
executed. See Figure 4.42.

LinkExpert - [u] Xi

File Diagnostics Options Help

Diagnostics Analysis Results

o Device Under Test Diagnostics Summal Results Sum... | 0RESULTS

%
Unknown Device
Omin Osec 0 0 0 0 0 0 0
TOTAL | @ PASSED = @ FALED @ ABORTED = ® DONE WARNINGS O ERRORS

Diagnostic Status Action CONFIGURATION SPACE: m

| PCle 3.0 Compliance Package Tests Status % Test % Diagnostic Message + EXPAND ALL COLLAPSE ALL

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER NOT STARTED)

Link 52-12 REPLAY_NUM (NoT sTarTED)

©O 0 O 0 O

Analyzer/Exerciser Devices

Analyzer:  Summit T3-8 SN:63135 (oemsw & 2

Status: Connected

Lanes: us s (XXX ]
Inv. Polarity: 2222
Exerciser:  73-16 SN:14877 Be
Link State: Detect.Quiet

Figure 4.42: PCle 3.0 Compliance Package Tests: Selected, Applied and Ready to be Executed

LinkExpert User Manual 123



Teledyne LeCroy LinkExpert PCle System Level Tests

4.6 LinkExpert PCle System Level Tests

You can select individual LinkExpert System Level Tests or all the LinkExpert System Level Tests. See
Figure 4.43.

Add/Remove PCle diagnostics to run ()
Show Tests Groups: ‘ LinkExpert System Level Tests v ‘ 5/5 Test(s) Selected

Test Description

Select Apply to Add Tests to be Performed Select All Deselect A

LinkExpert System Level Tests

Checks if after powering on system link between the device and the system is established

- ) .
Link Establishment successfully

Link Maintenance Checks whether link can be maintained successfully without going to erroneous states
Flow Control Checks Flow control

Performance Check if data exchange between the system and the device has adequate performance
Power Management Measures the Power Management Characteristics of the Device Under Test

Figure 4.43: Select LinkExpert System Level Tests

If you have other tests loaded you’ll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.

Apply a Set of Tests

As an example, LinkExpert System Level Tests have been selected and applied, so those are the only tests
that will be executed in this batch. See Figure 4.44 on page 125.
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LinkExpert

File Diagnostics Options Help

Diagnostics

3% Run Options

Diagnostic

LinkExpert System Level Tests )

v Link Establishment

v Link Maintenance

v Flow Control

v Performance

v Power Management

Figure 4.44: LinkExpert System Level Tests Applied

| you would rather run pre-recorded traces for portions of the System Level Test you can select Browse

(e

(e

Status

NOT STARTED

NOT STARTED

NOT STARTED

NOT STARTED

NOT STARTED

T T

Action

Browse Traces

>

©O 0 0 ¢

Traces. For more detail about this options see “Browse Traces Option” on page 137.
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4.6.1 Link Establishment

If you click on the down arrow  * next to Link Establishment it will change toanup arrow # and
yoU’ll see the following steps the test will go through:

O Boot Recording

LTSSM Analysis

Configuration Space Recording
Configuration Space Analysis
Link Speed/Width Parameters

O00O

See Figure 4.45.

T T

0} Run Options

Diagnostic Status Action
LinkExpert System Level Tests Browse Traces
A~ Link Establishment Jol ; QO x

Boot Recording

LTSSM Analysis

Configuration Space Recording

Configuration Space Analysis

Link Speed/Width Parameters

Figure 4.45: Link Establishment: Test Steps
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4.6.1.1 Link Establishment Gear Options

Link Establishment also has a Gear Symbol. When you click on it, it shows the lane width configurations
available. See

LinkExpert

File Diagnostics Options Help

Diagnostics

‘ % Run Options Select Tests ~ m

Diagnostic Status Action
LinkExpert System Level Tests Browse Traces
 Link Establishment S (N RTEL 0 X
The settings give you ability to select
Boot Recording 8.0 GT/s recording option instead of default.

If you use device that supports 8.0 GT/s, you
can select appropriate recording options to
LTSSM Analysis get more informative results.

Figure 4.46: Link Establishment: Gear Tooltip

When you click on the Gear Symbol @ the following dialog will be displayed. See Figure 4.47 on
page 128.
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File Diagnostics Options Help

Diagnostics

‘ % Run Options Select Tests ~ m

Diagnostic Status Action
| LinkExpert System Level Tests Browse Traces
~ Link Establishment RECORDING OPTIONS

[] Use 8.0 GT/s recording options only

+ Link Maintenance

BOOT RECORDING TIMEOUT )
~ Flow Control — 120 T T seconds
« Parfarmanre St

Figure 4.47: Link Establishment: Gear Symbol Dialog

If you want to use 8.0 GT/s as the recording option instead of the default setting select the checkbox.

You can also set the Boot Recording Timeout:

Q Default: 120 seconds
O Minimum: 1 second
O Maximum: 999,999 seconds
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4.6.2 Link Maintenance

The Link Maintenance test goes through the following steps:

a

O0O0O0O0OO0O

See Figure 4.48.

System activity recording check
Traffic errors check

Retries check

Timings check

Recoveries check

NAKs check

System activity recording check
Recoveries check

Link Maintenance NOT STARTED

System activity recording check

Traffic errors check

Retries check

Timings check

Recoveries check

NAKs check

System activity recording check

Recoveries check

Figure 4.48: Link Maintenance: Test Steps
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4.6.3 Flow Control

The Flow Control test consists of the following steps:

Q System activity recording check
Q Flow Control Credits advertised
O Flow Control analysis

See Figure 4.49.
System activity recording check
Flow Control Credits advertised

Flow Control analysis

Figure 4.49: Flow Control: Test Steps
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464 Performance Test

The Performance Test consists of the following steps:

a

0O00DO

See Figure 4.50.

~ Performance

System activity recording check

Performance metrics

Settings: Set up Latency and Throughput
System activity recording check
Performance metrics

Bus Utilization report

Throughput report

Gear Symbol

)
<y

o

O x

The settings give you ability to set up

Memory Reads/Writes

Bus Utilization report

Tooltip shows if cursor
hovers over Gear Symbol

Throughput report

Figure 4.50: Performance: Test Steps
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4.6.4.1 Performance Setting (See Figure 4.51).
LinkExpert
File Diagnostics Options Help
Diagnostics Analysis Results ——
] Device Under Test
{&% Run Options Select Tests ~
Unknown Device
Diagnostic Status Action conricuraTion space: (RS
I LinkExpert System Level Tests Browse Traces Status 2
v Link Establishment @ ° X
~ Link Maintenance E ° X
~ Flow Control — e —
¥ Performance g PERFORMANCE PROFILE
~ Power Management UPSTREAM DOWNSTREAM
Split Latency 20 10 us
Analyzer Device — EMORY DATA THROUGHPU
Memory Read 50 25 %
Analyzer: Summit T3-8 SN:63135
Memory Write 25 50 %
Status: Connected K

Figure 4.51: Setting Performance Parameters
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4.6.4.2 Split Transaction Latency

You can specify maximum latency (in microseconds) for split transactions for each direction. The
Performance diagnostics will fail if the value calculated during the test exceeds the specified value. This
option gives you the ability to set different test conditions for different devices under test (DUT).

Split Transaction Latency Tooltip (Upstream or Downstream)

If you scroll over the Split Transaction Latency Upstream or Downstream window a tooltip will pop up
explaining how Split Latency works. See Figure 4.52.

Please specify the maximum allowed Split
Transactions Latency for the Upstream
traffic between the Host and Device under
test (in microseconds). Latency time is time
measured from the end of transmission of
the request Link Transaction to the arrival of
the first completion transmitted for this Split
Transaction. An error will be reported if
latency for the Device under test exceeds
specified value. ‘

Please specify the maximum allowed Split
Transactions Latency for the Downstream
traffic between the Host and Device under
test (in microseconds). Latency time is time
measured from the end of transmission of
the request Link Transaction to the arrival of
the first completion transmitted for this Split
Transaction. An error will be reported if
latency for the Device under test exceeds
specified value.

|

Upstream

Downstream

Figure 4.52: Split Latency Tooltips (Upstream/Downstream)
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4.6.4.2.0.1

Memory Reads: Data Throughput Reads (Upstream/Downstream)

You can also specify minimum data throughput for each type of Memory Read for each direction. This value
is specified as a percent from theoretical maximum for a given link speed and width. The Performance
diagnostics will fail if the value calculated during the test exceeds the specified value. This option gives you
the ability to set different test conditions for different devices under test (DUT).

4.6.4.2.0.2 Memory Reads: Data Throughput Tooltips (Upstream/Downstream)

If you scroll over the Memory Reads Upstream or Downstream windows a tooltip will pop up explaining how
Memory Reads Throughput works. See Figure 4.53.

Please specify the minimum allowed Data
Throughput for Memory Reads for the
Upstream traffic between the host and the
Device under test (in percents). Data
Throughput for Memory Reads is defined as
total Memory Reads payload divided by total
traffic payload, multiplied by 100. An error
will be reported if Data Throughput for the

n

device under test is less than specified value.

Please specify the minimum allowed Data
Throughput for Memory Reads for the
Downstream traffic between the host and
the Device under test (in percents). Data
Throughput for Memory Reads is defined as
total Memory Reads payload divided by total
traffic payload, multiplied by 100. An error
will be reported if Data Throughput for the
device under test is less than specified value.

!

Upstream

T

Downstream

Figure 4.53: Memory Data Throughput (Minimum -> Upstream and Downstream)
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4.6.4.2.0.3 Memory Writes: Data Throughput (Upstream/Downstream)

You can also specify minimum data throughput for each type of Memory Write for each direction. This value
is specified as a percent from theoretical maximum for a given link speed and width. The Performance
diagnostics will fail if the value calculated during the test exceeds the specified value. This option gives you
the ability to set different test conditions for different devices under test (DUT).

4.6.4.2.0.4 Memory Writes: Data Throughput Tooltips (Upstream/Downstream)

If you scroll over the Memory Write Upstream or Downstream windows a tooltip will pop up explaining how
Memory Write Throughput works. See Figure 4.54.

Please specify the minimum allowed Data
Throughput for Memory Writes for the
Upstream traffic between the host and the
Device under test (in percents). Data
Throughput for Memory Writes is defined as
total Memory Writes payload divided by total
traffic payload, multiplied by 100. An error
will be reported if Data Throughput for the

n

device under test is less than specified value.

Please specify the minimum allowed Data
Throughput for Memory Writes for the
Downstream traffic between the host and
the Device under test (in percents). Data
Throughput for Memory Writes is defined as
total Memory Writes payload divided by total
traffic payload, multiplied by 100. An error
will be reported if Data Throughput for the
device under test is less than specified value.

!

Upstream

!

Downstream

Figure 4.54: Memory Writes Data Throughput (Minimum -> Upstream and Downstream)
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4.6.5 Power Management Test

The Power Management test consists of the following steps:

Q System activity recording
Q LTSSM PM analysis
O Device PM capabilities check

See Figure 4.55.

System activity recording

LTSSM PM analysis

Device PM capabilities check

Figure 4.55: Power Management: Test Steps
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4.6.6 Browse Traces Option

Rather than running the System Level Tests on an Exerciser and an Analyzer you can load previously recorded
traces and have LinkExpert analyze their characteristics. See Figure 4.56.

File

Diagnostics

Diagnostics

LinkExpert

Options

‘ $% Run Options

v

v

v

v

v

Figure 4.56: System Level Tests: Browse Option

Diagnostic

LinkExpert System Level Tests

Link Establishment

Link Maintenance

Flow Control

Performance

Power Management

T T
\StatUSA

0

Action

( Browse Traces)

NOT STARTED o
NOT STARTED o
NOT STARTED o
NOT STARTED o
NOT STARTED o

X

If you select the Browse Trace option the following dialog box will pop up allowing you to choose the trace

you want LinkExpert to analyze. See Figure 4.57 on page 138.
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LinkExpert - O X

File Diagnostics Options Help

Diagnostics Analysis Results
Device Under Test Diagnostics Summa Results ... | ORESULTS
seearons | una | e
Unknown Device
0 0 0 0 0 0 0
Sh C fi ti S TOTAL ® PASSED @ FAILED ® ABORTED @ DONE WARNINGS © ERRORS
Diagnostic Status Action ow Configuration Space
| LinkExpert System Level Tests Browse Traces Upload Traces:
+~ Link Establishment Sft OT STARTED o X Link Establishment: Boot trace file Browse
Configuration space trace file Browse
~ Link Maintenance ° X
Link Maintenance: [— The first trace file Browse
~ Flow Control OT STARTED o X
B The second trace file Browse
~ Performance o)} ° X Flow Control: L
~ Power Management OT STARTED o X Performance: Trace file Browse
Power Management: = Trace file with EIOS trigger Browse

[J use selected traces instead of recording

Analyzer Device

Figure 4.57: Browse Trace Option: Dialog Box

If you select the Link Establishment Browse button, the tool takes you to the directory where previously
recored traces have been stored. See Figure 4.58 on page 139.
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l nkExpert

File Diagnostics Options Help

Diagnostics

{O} Run Options

Diagnostic

I LinkExpert System Level Tests

sscrroe | oon

Status

Analysis Results

0 OUT OF 0 TESTS

Device Under Test Diagnostics Summary

Results ... | 0RESULTS

0 0 0 0 0 0 0

® PASSED @ FAILED

Unknown Device

. " TOTAL ® ABORTED DONE WARNINGS © ERRORS
Action Show Configuration Space

Browse Traces Upload Traces:

« Link Establishment o X Link Establishment: :nts/LeCroy/PCle Protocol Suite/Sample Files/NVMe_Z4DriveEmulation.pex X = Browse
5 re.pex X  Browse
¥ Link Mair [Hopen X
1+~ <« Users » Public » Public Documents » LeCroy » PCleProtocol Suite » SampleFiles » v O Search Sample Files r on.pex X Browse
~ Flow Con Organize v MNew folder ==« [H 0 X8.pex X Browse
Going_Forward & Name Date modified Type Size ()
v Performa Graphics Gen 4 x4 link - Z416 capture.pextmp 9/20/2018 11:54 AM  File folder
Sample Files Gen3_example_trace.pextmp A Filefolder
~ Power M Lane_Margining.pex.tmp File folder Ks.pex X Browse
& Creative Cloud Files Lane_Margining_errors.pextmp File folder
3 This pC Lightweight_Notification.pex.tmp File folder on.pex X Browse
o X Lightweight_Notification_errors.pex.tmp File folder
B 3D Objects mctp_cmd.pex.tmp File folder
I Desktop memory.pextmp File folder
[£] Documents mixed_mctp_nvmemi_pcie.pex.tmp File folder
‘ Downleads mseg_example_pem_files File folder
Jg Music nvme_1_3_admin_cmd (3).pextmp File folder
Analyzer =] Pictures NVME_MI_Sample.pextmp File folder
; NVMe_Z3DriveEmulation.pex.tmp File folder
' SW_Builds (sc-svr1) . . .
NVMe_Z4DriveEmulation.pex.tmp File folder
m Videos L
Romely_init.pex.tmp File folder
e SC2-L000215 2-6-2018 |
o SMBus_ARP.pex.tmp File folder o
File name: “ v| ‘Tracefiles (*.pex) v
e

Figure 4.58: Select Previously Recored Trace for Analysis

You can select a previously recored trace for analysis of:

a
a
a
a
a

Link Establishment
Link Maintenance
Flow Control
Performance

Power Management

After selecting the traces for analysis, select the checkbox for “Use selected traces instead of recording” and
LinkExpert will use the selected traces for analysis instead of recording new traces. in this way you can use
previously recording traces for analysis in case you don’t have current access to the Analyzer and Exerciser
you are interested in. See Figure 4.59 on page 140.
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LinkExpert - O X

File Diagnostics Options Help

Diagnostics Analysis Results
Device Under Test Diagnostics Summa Results ... | ORESULTS
{8 Run Options Select Tests v m s v
Unknown Device
0 0 0 0 0 0 0
. " TOTAL ® PASSED @ FAILED ® ABORTED @ DONE WARNINGS O ERRORS
Diagnostic Status Action Show Configuration Space
| LinkExpert System Level Tests Browse Traces Upload Traces:
~ Link Establishment £33 o X Link Establishment: :nts/LeCroy/PCle Protocol Suite/Sample Files/NVMe_Z4DriveEmulation.pex X  Browse

i/LeCroy/PCle Protocol Suite/Sample Files/Gen 4 x4 link - Z416 capture.pex X = Browse

~ Link Maintenance IOT STARTED o X
Link Maintenance: [— :nts/LeCroy/PCle Protocol Suite/Sample Files/NVMe_Z4DriveEmulation.pex X  Browse
~ Flow Control |OT STARTED X
o 8 ublic/Documents/LeCroy/PCle Protocol Suite/Sample Files/Training_x8.pex X = Browse
pberionmance € [nor starreo 0 x Flow Control: l— :nts/LeCroy/PCle Protocol Suite/Sample Files/NVMe_Z4DriveEmulation.pex
~ Power Management NOT STARTED o X Performance: fPCle Protocol Suite/Sample Files/Z416 gen 4 x1 link LO TLPs and ACKs.pex X  Browse

Power Management:  :nts/LeCroy/PCle Protocol Suite/Sample Files/NVMe_Z4DriveEmulation.pex X = Browse

Use selected traces instead of recording

Analyzer Device ~

Figure 4.59: Use Selected Traces: Checkbox

Note: If you only have some of the traces needed for each step in the “System Level Tests” the
LinkExpert will analyze only those traces and skip the other tests.
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4.7 PCle 3.0 Compliance Package Tests

Note: Approved by PCI-SIG for official testing.

Add/Remove PCle diagnostics to run ®

Show Tests Groups: ‘ PCle | PCle 3.0 Compliance Package Tests v

126/126 Test(s) Selected Apply ’ Close

Test

PCle 3.0 Compliance Package Tests

®

®

®

Ky

®

®

®

Ky

®

®

®

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeqNumInAckDLLP

Link 52-20 LinkRetrainOnRetryFail

Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Link 54-20 BadECRC-01

Description

Select All Deselect All

Select Apply to Add Tests to be Performed

The intent of this test is to verify that the DUT truly ignores reserved fields in an
ACK DLLP by sending arbitrary data in those fields.

The intent of this test is to ensure that a DUT will retransmit a transaction
for which a NAK has been issued.

The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with bad
CRC, drops it and logs a BAD_DLLP port error.

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved right now) ...

The intent of this test is to verify that the DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to get a TLP...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a DUT processes ECRC cases associated with the

nAare

Figure 4.60: PCle 3.0 Compliance Package Tests

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.

Note: PCle 3.0 Compliance is deprecated.
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4.8 PCle Validation Tests (Endpoint)

You can select as many of the Validation Tests (Endpoint) to be run separately.

Add/Remove PCle diagnostics to run ()

Show Tests Groups: ‘ Validation Tests (Endpoint) v ‘

Test

Validation Tests (Endpoint)

Select Apply to Add Tests to be Performed

20/20 Test(s) Selected ‘ Apply ’ m
e

Description

Select All Deselect All

The intent of this test is to verify that the DUT truly ignores reserved fields in an

v . i ) .
T ACK DLLP by sending arbitrary data in those fields.
: ’ The intent of this test is to ensure that a DUT will retransmit a transaction
V) L
AL ORI S U e for which a NAK has been issued.
Link 52-100 ReplayTLPOrder The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...
Link 52-11 REPLAY_TIMER The lr\tent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...
. The intent of this test is to ensure that a DUT will keep retransmitting
V| L
i a transaction for which a NAK has been issued on purpose...
: The intent of this test is to ensure that a DUT recognizes a DLLP with bad
V) =
LA B NS I R S R L CRC, drops it and logs a BAD_DLLP port error.
. : : The intent of this test is to verify that the DUT silently drops any DLLP
Vv -
SN EETUcd R RN with undefined encoding (any pattern for DLLP type that is reserved right now) ...
Link 52-170 WrongSeqNuminAckDLLP The intent of this test is to verify that Fhe DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...
: : < ; The intent of this test is to ensure that the link connected to the DUT
V| K
e will go into retraining after trying for REPLAY_NUM of times to get a TLP...
Thei f thi i i i i TLP wi ingi
Link 53-20 BadLCRC amej intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
Link 53-31 DuplicateTLP ::Z intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
Link 58-10 AdjustingPresets 12 Verify thaF _‘" DUT correctly responds to Link Eiqualizatio.n r.equests to adjust TX EQ presets
and rnefficiente far anv leoal reanecte fallnwine leoal timinos

Figure 4.61: Validation Tests (Endpoint)

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.

After you selected the Validation Tests (Endpoint) you want to run the Diagnostics list will include an
icon to allow you to edit the Validation Tests (Endpoint). See Figure 4.62 on page 143.
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Diagnostics

Select Tests ~ m

Diagnostic Status Action

‘ ﬁﬁ} Run Options

Validation Tests (Endpoint)

Link 41-20 ResemedFleldsDLLPRecel\@ NOT STARTED o x
Link 52-10 RetransmitOnNak NOT STARTED ° X
Link 52-100 ReplayTLPOrder 1 norstarten) | ) X
Link 52-11 REPLAY_TIMER [ vorstarten| | ) X
Link 52-12 REPLAY_NUM norstarten) | ) X

Figure 4.62: Validation Tests (Endpoint): Edit Icon

If you hover over the Edit Icon a tooltip will pop up. See Figure 4.63 on page 144.
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Diagnostics

‘ {O} Run Options

Select Tests ~ m

Diagnostic Status Action

Validation Tests (Endpoint)

Link 41-20 ReservedFieldsDLLPReceivd 7

NOT STARTED ° )(

Edit trainer, verification or LTSSM result
script

Tooltip —————————{-

Figure 4.63: Edit Icon: Tooltip

If you select the Edit Icon you can edit the Verification script or the Trainer script. See Figure 4.64

Diagnostics
‘ {3 Run Options Select Tests ~ m
Diagnostic Status Action

I Validation Tests (Endpoint)

ificati ' RESTORE
Link 41-20 ReservedFieldsDLLPReceive & Verification script

Trainer script B restore

Figure 4.64: Edit Pop Up Menu
For the Validation Tests (Endpoint) you have two options:

O Editing the Verification script
Q Editing the Trainer script
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If you select the Verification script Edit tab, the source code of the Verification script for the selected test will

pop up in an authoring tool (like Word Pad or Note Pad). See Figure 4.65.

Bl A = | link_41-20_ReservedFieldsDLLPReceive.pevs - WordPad
Home View
I‘j ® Ut [Courier New BT =15 | }j Ej—@ ‘{9 f*amnd
Copy : Sac Replace
Paste U abe A9y EEE =5  Picture Paint Dateand Insert
e SR S — = v drawing  time object L sefect all
Clipboard Font Paragraph Insert Editing
DN - - 1 o2 i34 5. S
H################################################################
FhHAHHESHE A A R
i
#
# Copyright (c) 2005, LeCroy Corporation - All Rights Reserved
#
#
#
# 1link 41-20 ReservedFieldsDLLPReceive.pevs
i
#
#
# Verification script for PCI Express Compliance Testing
#
#
#
# Brief Description: Link Layer Test 41-20 -
ReservedFieldsDLLPReceive. i
# The intent of this test is to verify that
the DUT truly ignores #
¥ reserved fields in an ACK DLLP by sending
arbitrary data in those fields. it
#
#
# This test verifies the compliant behavior
of the DUT under stimulus #
# presented by the link layer 41-20.peg
PETrainer script. #
#
#
FhAFHEFFFHFE AR A F AR AR AR A AR R AR A R A A R R A
3222222223223 E
#HAHF R F AR AR AR A AR AR AR AR AR AR AR AR AR AR AR R R AR A
100% (=

Figure 4.65: Source Code for Verification Test (Endpoint): link_41-
20_ReservedFieldsDLLPReceive.pevs

If you had chosen to edit the Trainer Script, the PCle Protocol Analysis software window will pop up showing
you both the Trace View and the Generation Script Editor View. From here you can edit the link_41-

20 _ReservedFieldsDLLPReceive.pevs script. See Figure 4.66 on page 146.
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Teledyne LeCroy PCle Protocol Analysis - ALPHA - [C:\Users\Public\Documents\LeCroy\PCle Protocol Suite\ScriptAutom..\link_41-20_Reserve... = O X
File Setup Record Generate Report Search View Tools Window Help

Pkt Link MCTP . Spiit LM MM . ATA . SISI . ﬁ;|‘h‘. e m [T M4 Bl Y e wh 46 #
IR L LTI Y M |

Packet View [ |
L Config <Nak Delay il
XIETI [ Auto | ons |
Config AutoDetect LinkWidth | DisableScrambleTx DisableDescrambleRx | ReverselLanes Inv Polarity Tx
General No 1 No No No 0 No
Inv Polarity Rx | BaseSpec10 UseExiRefClock Rx Direction Advertised Tx
MNo Mo Yes Upstream Preset 7 Preset 7 0 dB 0dB _,_I
| 2]

5.

EdEoe s o

EQE

I8 i

4
e W QuickTiming markers not set
Generation Script Editor n
72y - - =&
"l e ¥ e o R E R R M KBS
JEEA A AR A A A AR A A AR A AR A A AR AR A AR A A AR AR R AR R R AR R A R R A R R R AR R A R R R R AR R A Rk kR kA “ o
" Script commands:
Copyright (c) 2005, LeCroy Corporation - All Rights Reserved Packet
Idle
link 41-20 ReservedFieldsDLLPReceive.peg Link
- - Config
Trainer script for PCI Express Compliance Testing Wait
Template
= o . s - - - ’ e ) Include
Brief Description: Link Layer Test 41-20 - ReservedFieldsDLLPReceive. Loop
The intent of this test is to verify that the DUT tr Repeat
reserved fields in an ACK DLLP by sending arbitrary Branch
Proc
This script executes stimulus for an Endpoint DUT fo AddressSpace
> Fast Transmit
link_41-20_ReservedFieldsDLLPReceive.peg /{link_testf < > Send ¥
™ Summit Z3-16 SN:1200 Role Speed Link State InitFC State
A X Gote | [, [ .
T B2 SR gy 2567 ke [Detectuie Complete ||
Summit T34 SN:1600 us FF [ 1 1]
0 TRG
© % o m [ |os|-|-[eeee
Ready Search: Fwd

Figure 4.66: Generation Script Editor: link_41-20_ReservedFieldsDLLPReceive.peg file

Click on the “Restore” button to run the default script file.
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Show Tests Groups: ‘ Validation Tests (Root Complex) v ‘ 16/16 Test(s) Selected

4.9 PCle Validation Tests (Root Complex)

You can select as many of the Validation Tests (Root Complex) to be run separately. See Figure 4.67.

Add/Remove PCle diagnostics to run ()

Test

Validation Tests (Root Complex)

«©

®

Q)

«

«

©

Q)

«

«

Q)

«

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeqNumInAckDLLP

Link 52-20 LinkRetrainOnRetryFail

Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Trans 1-1 TXN_BFT_RequestCompletion

Description

Select Apply to Add Tests to be Performed Select All Deselect Al

The intent of this test is to verify that the DUT truly ignores reserved fields in an
ACK DLLP by sending arbitrary data in those fields.

The intent of this test is to ensure that a DUT will retransmit a transaction
for which a NAK has been issued.

The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with bad
CRC, drops it and logs a BAD_DLLP port error.

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved right now) ...

The intent of this test is to verify that the DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to get a TLP...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify basic Request
and Coamnletinn handline nf Rnnt Camnley devirec

Figure 4.67: Validation Tests (Root Complex)

If you have other tests loaded you’ll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.

After you selected the Validation Tests (Root Complex) you want to run, the Diagnostics list will
include an icon to allow you to edit the Validation Tests (Root Complex). If you hover over the Edit Icon
a tooltip will pop up. See Figure 4.68 on page 148.
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Diagnostics
‘ {% Run Options Select Tests ~ m
Diagnostic Status Action
Validation Tests (Root Complex) BOOT RC
Link 41-20 ReservedFieldsDLLPReceive 7 NOT STARTED o >
Link 52-10 RetransmitOnNak 3 NOT STARTED Q0 x
Link 52-100 ReplayTLPOrder [ NOT STARTED QO x
Link 52-11 REPLAY TIME£ 3 NOT STARTED Q) x
Edit trainer, verification or LTSSM result
Tooltip ————— script X

Figure 4.68: Validation Tests (Root Complex): Edit Icon

If you select the Edit Icon you can edit the Verification script or the Trainer script. See Figure 4.69 on
page 149.
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Teledyne LeCroy

Diagnostics

‘ {6 Run Options Select Tests ~ m

Diagnostic Status

Validation Tests (Root Complex)

Action

Link 41-20 ReservedFieldsDLLPReceive [ NOT STARTED ° X

Link 52-10 RetransmitOnNak 5 NOT STARTED o X

Link 52-100 ReplayTLPOrder 3 NOT STARTED ° X
Verification script EDIT

Link 52-11 REPLAY_TIMER 4

Trainer script EDIT

Figure 4.69: Edit Pop Up Menu

For the Validation Tests (Root Complex) you have two options:

Q Editing the Verification script
O Editing the Trainer script

If you select the Verification script Edit tab, the source code of the Verification script for the selected test will

pop up in an authoring tool (like Word Pad or Note Pad). See Figure 4.70 on page 150.

LinkExpert User Manual

149



Teledyne LeCroy PCle Validation Tests (Root Complex)

:[ B s | link_52-11_REPLAY_TIMER.pevs - WordPad — O X
Home View A o
= & Cut Courier New ~ 11 - A‘ Av I= 5= ‘= v ‘=~ el j @ : ¢ tﬁFind
= == = = bx: I
EI Copy ' = L ? 2. Replace
Paste U abe A9~ = = = EE Picture Paint Date and Insert
b Ll XX I =1 v drawing time  object L select all
Clipboard Font Paragraph Insert Editing
oo CEEEEEEEEEEIEEEF IR TEREEEEP SN EREN EEENEERS € 00
H################################################################ "
FHEFHAF AR ER AR A
#
#
# Copyright (c) 2005, LeCroy Corporation - All Rights Reserved
#
#
#
# 1link 52-11 REPLAY TIMER.pevs
#
#
#
# Verification script for PCI Express Compliance Testing
#
#
#
# Brief Description: Link Layer Test 52-11 - REPLAY TIMER.
#
# The intent of this test is to ensure that
a DUT's REPLAY TIMER is working #
# properly by not sending neither an ACK
nor a NAK. #
#
i
# This test verifies the compliant behavior
of the Root Complex #
# DUT under stimulus provided by the link
52-11 REPLAY TIMER.peg #
# PETrainer script.
i
#
#
(gzE 222z ESSEEEEEEEEEE]
FHEfHHEAF R A E RS AR A AR A AR AR A F AR FAH 9
100% (=) [ | ®

Figure 4.70: Source Code for Verification Test (Root Complex): link_52-11_REPLAY_TIMER.pevs

If you had chosen to edit the Trainer Script, the PCle Protocol Analysis software window will pop up showing
you both the Trace View and the Generation Script Editor View. From here you can edit the link_52-
11 _REPLAY_TIMER.peg script. See Figure 4.71 on page 151.
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Teledyne LeCroy PCle Protocol Analysis [C:\Users\Public\Documents\LeCroy\PCle Protocol Suite\ScriptAutomationTe..\link_52-11_... - O X

File Setup Record Generate Report Search View Tools Window Help _le %
ji i T TRE  RT4 W = no el an, oo A

PE Lnk MOIP . Spiit M WM . ATa . SIS o2 | B n BB v be B SESEREORQ M E| O

W R D MR o [==

=
gkl gl
% EN

Packet View

Config AutoDetect LinkWidth | DisableScrambleTx DisableDescrambleRx | ReverselLanes Inv Polarity Tx
General No 1 No No No 0 No
D Inv Polarity Rx | BaseSpec10 UseExtRefClock Rx Direction Advertised Tx
No Mo Yes Upstream Preset 7 Preset 7 0 dB 0dB

Advertised Rx
P0: -6 dB De-emphasis 1, -3.5 dB
KT o]

iy -

O QuickTiming markers not set
Generation Script Editor n
-~ - hd
Bl LR o o R ER R B KBS
1 R R R R R R AR R AR R AR R AR AR R AR R AR A AR AR R AR R AR A AR AR R AR R AR A AR AR R AR R AR AR AR R AR AR o A
Script commands:
Copyright (c) 2006, LeCroy Corporation - All Rights Reserved Packet
Idle
link 52-11 REPLAY TIMER.peg Link
A - - - Corfig
& .
7 o Trainer script for PCI Express Compliance Testing V] Watt
Template
< >
- = Include
4 4 » » Nlink 52-11_REPLAY_TIMER z2_16.peg ,{scrlpt_constanf < > | ann v

File (Ling) Description
M C:\Users\P..\link_52-11_REPLAY_TIMER_z2_16.peg (19) Unable to open include file 'C:\Users\Public\Documents\LeCroy\PCle Protocol Suite\ScriptAutomationTestToo
M C\Users\Public\Do...\write_driver_command.peg (11)  Invalid value (syntax error or overflow): dev_emulator_id
|| C:\Users\Public\Do...\write_driver_command.peg (13)  Invalid value (syntax error or overflow): command_mem_address
|| C\Users\Public\Documents..\temp_interrupt.peg (12) Invalid value (syntax error or overflow): dev_emulator_id

B C\Users\Public\Documents...\temp_interrupt.peg (24) Invalid value (syntax error or overflow): dev_emulator_id

< >

Ln1, Col1 Search: Fwd

Ready

Figure 4.71: Generation Script Editor: link_52-11_REPLAY_TIMER.peg file

Click on the “Restore” button to run the default script file.
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410 Jammer Validation Tests (endpoint)

You can select as many of the Jammer Validation Tests (endpoint) to be run separately. See Figure 4.72.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | Jammer Validation Tests (Endpoint) v 5/5 Test(s) Selected ‘ Apply ) m
—
Test Description
Jammer Validation Tests (Endpoint) Select Apply to Add Tests to be Performed Select All Deselect Al

The intent of this test is to verify that the modified by jammer CfgRd packet causes to

LRSS SR MRl EE D et G LCRC error and DUT replies with NAK to it. After that we have to ensure the DUT will res...
o 10002 ModyTLPWIRCorctichC [0t s o vl at e oo b it pcke gt ot
1000 DeetehcToCoseepey o A S 0 e dete Akt oD s ey 0
oL 10004 DlscoutTines "= TSnLAI st 0 vty e eling A afr U O e o et el
aj_100-05_ReplaceTS1InRecoveryState The intent of this test is to verify that the jammer may impact on LTSSM timings if TS

without PAD will be replaced with TS PAD PAD during the recovery state.

Figure 4.72: Select Jammer Validation Tests (endpoint) to be executed

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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411 PCle LTSSM Arc Tests

You can select as many LTSSM Arc Tests as your Exerciser and DUT support. See Figure 4.73.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | LTSSM Arc tests v

Test

LTSSM Arc tests

Current Data Rate Failure Detected By

Select Apply to Add Tests to be Performed

73/106 Test(s) Selected ‘ Apply ) m

Select All Deselect All

Description

Requirements: L0 at Gen2 Speed, Any LinkWidth.

>
DUT (Gen2) Forces a Gen2 data rate failure detected by DUT after going to recovery without a speed ...
Current Data Rate Failure Detected By Requirements: LO at Gen3 Speed, Any LinkWidth.

DUT (Gen3) Forces a Gen3 data rate failure detected by DUT after going to recovery without a speed ...
Current Data Rate Failure Detected By Requirements: LO at Gen4 Speed, Any LinkWidth.

DUT (Gen4) Forces a Gen4 data rate failure detected by DUT after going to recovery without a speed ...
Current Data Rate Failure Detected By Requirements: L0 at Gen5 Speed, Any LinkWidth.

DUT (Gen5) Forces a Gen4 data rate failure detected by DUT after going to recovery without a speed ...
Current Data Rate Failure Detected By Requirements: L0 at Gen2 Speed, Any LinkWidth.

Trainer (Gen2) The trainer acts as if it detected a data rate failure after being directed to recovery, and ...
Current Data Rate Failure Detected By Requirements: LO at Gen3 Speed, Any LinkWidth.

Trainer (Gen3) The trainer acts as if it detected a data rate failure after being directed to recovery, and ...
Current Data Rate Failure Detected By Requirements: LO at Gen4 Speed, Any LinkWidth.

Trainer (Gen4) The trainer acts as if it detected a data rate failure after being directed to recovery, and ...
Current Data Rate Failure Detected By Requirements: LO at Gen5 Speed, Any LinkWidth.

Trainer (Gen5) The trainer acts as if it detected a data rate failure after being directed to recovery, and ...
Negotiated Data Rate Failure Detected By Requirements: L0 at Gen1 Speed, Any LinkWidth.

DUT (Gen1 --> Gen2) Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen2.
Negotiated Data Rate Failure Detected By Requirements: LO at Gen1 Speed, Any LinkWidth, Equalization Done.

DUT (Gen1 --> Gen3) Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen3.
Negotiated Data Rate Failure Detected By Requirements: LO at Gen1 Speed, Any LinkWidth, Gen 4 Equalization Done.

DUT (Gen1 --> Gend) Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen4.
Negotiated Data Rate Failure Detected By Requirements: LO at Gen1 Speed, Any LinkWidth, Gen 5 Equalization Done.

NLIT iCan1 ~ MLanC) Carraec a datra rata failura daractad b NDLIT afrar 2 enaad chanaa fram Man1 A Canh

Figure 4.73: LTSSM Arc Tests: 6 of 38 Test Apply to the DUT

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.

After you selected the LTSSM Arc Tests you want to run, the Diagnostics list will include an icon to allow
you to edit the LTSSM Arc Tests and an icon for more information about each test. See Figure 4.74 on
page 154.
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Diagnostics
‘ {6 Run Options Select Tests ~ m
Edit Icon Detailed Information about test
Diagnostic Status Action
LTSSM Arc tests SETTINGS

Negotiated Data Rate Failure Detected, NOT STARTED

Negotiated Data Rate Failure Detected... @ NOT STARTED

Configuration.idle to Detect [ @ NOT STARTED

ik
i
Speed Change Any Lane (Gen1 > Gen.. (1) (notstarten) | ) X
G
©

Recovery.RevrLock to Configuration (G... 3 {D NOT STARTED

Figure 4.74: LTSSM Arc Tests: Edit Icon

If you hover over the Edit Icon a tooltip will pop up. See Figure 4.75 on page 155.

If you hover over the Information Icon a tooltip will pop up. See Figure 4.76 on page 155.
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Diagnostics

‘ {O} Run Options

Diagnostic Status Action
LTSSM Arc tests SETTINGS
N

Negotiated Data Rate Failure Detectgd}. 2 @ NOT STARTED 6 b 4

Edit trainer, verification or LTSSM result
script

Tooltip —————————

Figure 4.75: Edit Icon: Tooltip

Diagnostics
‘ {3 Run Options Select Tests ~ m
Diagnostic Status Action
LTSSM Arc tests SETTINGS

Negotiated Data Rate Failure Detectpd...[5 @ NOT STARTED o p 4
Tooltip ————1_p

Information about current test

—

Figure 4.76: Information Icon: Tooltip

If you select the Information Icon you will get a popup window with the details of the test. See Figure 4.77
on page 156.
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Diagnostics
‘ {6} Run Options Select Tests ~ m
Diagnostic Status Action

| LTSSM Arc tests SETTINGS
Negotiated Data Rate Failure Detected...3 @ Test:

Negotiated Data Rate Failure Detected By DUT
(Gen1--> Gen2)

Test Description:

Forces a data rate failure detected by DUT after a
speed change from Gen1 to GenZ2.

PreRequisites:

LO at Gen1 Speed, Any LinkWidth

Test Scenario:

The trainer will initiate a speed change to GenZ.

After the speed change, the trainer will issue TS
patterns with PadPad on all configured lanes. The

Figure 4.77: Information Icon: Details of Test

If you select the Edit Icon you can edit the LTSSM result script or the Trainer script. See Figure 4.78 on
page 157.
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Diagnostics
‘ {6} Run Options Select Tests ~ m
Diagnostic Status Action
| LTSSM Arc tests
i i D RESTORE
Negotiated Data Rate Failure Detected...(7 ' Trainer script el
LTSSM result script 5 sl RESTORE

Figure 4.78: Edit Pop Up Menu

For the LTSSM Arc Tests you have two options:

Q Editing the Trainer script
O Editing the LTSSM result script

If you chose to edit the Trainer Script, the PCle Protocol Analysis software window will pop up showing you
both the Trace View and the Generation Script Editor View. From here you can edit the selected Trainer
script.

See Figure 4.79 on page 158.

LinkExpert User Manual 157



Teledyne LeCroy PCle LTSSM Arc Tests

Teledyne LeCroy PCle Protocol Analysis - [C:\Users\Public\Documents\LeCroy\PCle Pro..\Negotiated_Data_Rate_Failure_Detected_By... - O X
File Setup Record Generate Report Search View Tools Window Help _le %
LK MIT - i e e as S| B oe o m W L ewEdtBEEIEE O
R R PR D MR REE

Packet View [ |

Config AutoDetect LinkWidth | DisableScrambleTx DisableDescrambleRx | ReverselLanes Inv Polarity Tx

General No 1 No No No 0 No
D Inv Polarity Rx | BaseSpec10 UseExtRefClock Rx Direction Advertised Tx

No Mo Yes Upstream Preset 7 Preset 7 0 dB 0dB
Advertised Rx
P0: -6 dB De-emphasis 1, -3.5 dB
Config Address

BERegister 0x800901B0 || 0x80 0x00 0x00 0x00 hd

|

0|
QuickTiming markers not set
Generation Script Editor n
2 - - - he
=T N: A o- o R R R R W K|S
1i [F] Config = General{ DontlhpplyGenOptions = Yes } ~ ] ~
2 [] Config = Definitions{ PX2_WR_REG_DIRECTED LTSSM = 0x80090050 S ———
3 | PX2_REG_TEST_REQUESTS = 0x800901B0 Packet
4 | Px_REG LTSSM DRATE = 0x30090364 Idle
s | PX2 CTRL ENABLE = 0x800900CC Link
€ } - - Config
i Config = beregister Wait
: v Template
Include
< > i
M 4 » M \Negotiated_Data_R.ate_Failure_Deiected_By_DUT_(Gerj' < > Banciai v
™ Summit Z3-16 SN:1200 Role Speed Link State InitFC State
T B2 S| m | o 2567 ke [Detectui Complete

Summit T34 SN:1600 EF — o0ee
& P e m 5 ‘BFFW

Ready Search: Fwd

Figure 4.79: Use Generation Script Editor to edit the selected LTSSM Arc Test

For details on the register values see “Register Structure for PCle LTSSM Arc Tests” on page 291.

If you had chosen to edit the LTSSM Arc Test result script, the script would open in an authoring tool like
Word Pad. See Figure 4.80 on page 159.
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E ] H 5 ¢- | Negotiated_Data_Rate_Failure_Detected_By_DUT_(Gen1_--_Gen2).rst - WordPad - Od X
Home View ~ @
{ = ;
Ij a CUC T Courier New -1 AT A EEE=E- ‘; o ; & Find
Copy ab. Replace
Paste B I U abe X X A~ ~ g == EE_ﬂ Picture Paint Date and Insert -
o - : _— ‘ B ~  drawing time  object elect all
Clipboard Font Paragraph Insert Editing
DR . . . . . o ] oo oo D oo | R R - IR S S AR A

8

L0 (start )

Recovery.RcvrLock

Recovery.RcvrCfg

Recovery.Speed (Speed change to Gen2)

{/* Only for Genl -> Gen3 or Gen2 -> Gen3

depending upon wheater the link has been to Gen3
following state trasitions will be true*/

Recovery.RcvrLock

Recovery.EqualizationPhasel

Recovery.EqualizationPhase?2

Recovery.EqualizationPhase3

}

Recovery.RcvrLock

Recovery.RcvrCfg

Recovery.Speed (revert back to Genl)

Recovery.RcvrLock

Recovery.RcvrCfg

Recovery.Idle

LO

100% (=) [ | ®

Figure 4.80: Edit LTSSM Arc Test result script opened in Word Pad
Click on the “Restore” button to run the default script file.

If you decide to go ahead with the LTSSM Arc Tests you'll get the following Warning message (see
Figure 4.81).

Warning

‘ @ Warning

Before starting the LTSSM Arc test, please confirm that the initial state of
exerciser is correct.
| Do you want exerciser to be LO state?

~ (D EET

Figure 4.81: LTSSM Arc Tests: Warning Message
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If you click on “Yes” the exerciser you are using will automatically update to State LO, so you can start the
LTSSM Arc Tests. See Figure 4.82.

Analyzer/Exerciser Devices v
Analyzer: Summit T3-16 SN:16350 | 256msx1 | & S
Status: Connected
Lanes: us ® os Q
Inv. Polarity: + +
Exerciser: Z3-16 SN:14890 [ Host256sx | {03 B

CLink State: L0 ) s [

Figure 4.82: Analyzer Set to State LO

Now you can proceed with the LTSSM Tests you have selected.
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412

PCle 4.0 Compliance Package Tests

Note: Approved by PCI-SIG for official testing

You can select as many PCle 4.0 Compliance Package Tests as your Exerciser and DUT support. See

Figure 4.83.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | PCle 4.0 Compliance Package Tests v

226/226 Test(s) Selected ‘ Apply '“

Test

PCle 4.0 Compliance Package Tests

®

®

®

®

®

®

Ky

®

®

®

®

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeqNumInAckDLLP

Link 52-20 LinkRetrainOnRetryFail

Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Link 53-32 WrongTLPSeqgNum

Description

Select All Deselect All

Select Apply to Add Tests to be Performed

The intent of this test is to verify that the DUT truly ignores reserved fields in an
ACK DLLP by sending arbitrary data in those fields.

The intent of this test is to ensure that a DUT will retransmit a transaction
for which a NAK has been issued.

The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with bad
CRC, drops it and logs a BAD_DLLP port error.

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved right now) ...

The intent of this test is to verify that the DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to get a TLP...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that out of sequence TLPs (i.e., a TLP with the

Aiffarant canuanra nuimhar acenriatad ar tha link lauvar ac that nar in tha lact 2042 TIDe v

Figure 4.83: PCle 4.0 Compliance Packet Tests

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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413 PCle 5.0 Compliance Package Tests

You can select as many PCle 5.0 Compliance Package Tests as your Exerciser and DUT support. See
Figure 4.84.

Add/Remove diagnostic tests to run ()

162

Show Tests Groups: 1 PCle | PCle 5.0 Compliance Package Tests Y 91/93 Test(s) Selected
/
PCle 5.0 Compliance Package Tests Select Apply to Add Tests to be Performed Select All Deselect All
Test Description
Link 41-20 ReservedFieldsDLLPReceive f1;2:;isnitr:zr;;c:fthis test is to verify that the DUT truly ignores reserved
Link’52:10 RetransmitOnNak :’rt;i;r;tci:';tno'f"this test is to ensure that a DUT will retransmit a
Link 52-100 ReplayTLPOrder The intent of this test is to verify that the oldest unacknowledged TLP is

retransmitted firstin replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is
working properly by not sending...

©

Link 52-11 REPLAY_TIMER

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

©

Link 52-12 REPLAY_NUM

The intent of this test is to ensure that a DUT recognizes a DLLP with
bad...

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved r...

The intent of this test is to verify that the DUT drops any ACK DLLP that
doesn't...

©

Link 52-150 CorruptedCRC_DLLP

Ky

Link 52-160 UndefinedDLLPEncoding

®©

Link 52-170 WrongSeqNumInAckDLLP

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to geta T...

©

Link 52-20 LinkRetrainOnRetryFail
The intent of this test is to verify that a receiver discards a TLP with
bad CRC by NAKing it and...

The intent of this test is to verify that a receiver discards a TLP with
bad CRC by NAKing it and...

The intent of this test is to verify that out of sequence TLPs (i.e., a TLP
with the ...

©

Link 53-20 BadLCRC

©

Link 53-31 DuplicateTLP

©

Link 53-32 WrongTLPSeqNum

The intent of this test is to verify that a receiver silently discards a
nullified TLP ...

Figure 4.84: PCle 5.0 Compliance Packet Tests

Link 53-40 NullifiedTLP

®

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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414 PCle Compliance Tests using Test LTSSM Log

For tests related to Equalization and some other LTSSM features, LinkExpert compliance packages employ
the Test LTSSM Log for faster and more reliable operation.

The Exerciser logic logs all the relevant LTSSM states and substates and (if needed) data link events. When all
the relevant log data is captured, it is inserted into the Downstream traffic from the Exerciser in the form of
Payload of Vendor Defined Message TLPs the exerciser transmits.

This allows the analyzer to capture only those message TLPs and parse the payloads to traverse through all
the states the system went through and derive the pass/fail determination from that data.

The following tests currently employ the above Test LTSSM Log approach.

Gen5 Compliance:

a

0O0D0DO

a

Gen4 Compliance:

O0o0O0D0O

Test 55-10 Reserved Bits in TS;

Tests 57-10,11,12 Adjusting Initial Presets for 8,16,32G;

Tests 58-10,11,12 Adjusting Presets for 8,16,32G;

Tests 59-10,11,12 Adjusting Coefficients for 8,16,32G;

Tests 71-10 Equalization Redo at 8G from 2.5 and 5G, 71-11 Equalization Redo at
16G, 71-12 Equalization Redo at 32G;

Tests 68-10 Data Link Feature.

Test 55-10 Reserved Bits in TS;

Tests 57-10,11 Adjusting Initial Presets for 8,16G;
Tests 58-10,11 Adjusting Presets for 8,16G;

Tests 59-10,11 Adjusting Coefficients for 8,16G;
Test 5x-11 Equalization Redo at 16G;

Tests 68-10 Data Link Feature.
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415 PCle RAS Error Injection Tests

You can select as many PCle RAS Error Injection Tests as your Jammer and DUT support. See Figure 4.85

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | PCle RAS Error Injection Tests v 37/37 Test(s) Selected ‘ Apply ’“
Test Description
PCle RAS Error Injection Tests Select App'y to Add Tests to be Performed Select All Deselect All
ACS Violation Status (Set AT field as The intent of this test is modifying Mem Write Request in Upstream direction by setting
‘Translated' in Mem Write) Translated' bit to AT field for making 'ACS Violation'.
ACS Violation Status (Violate Bus Number  The intent of this test is modifying bus number such that it goes outside the Bus Number
‘aperture') 'aperture' of the Downstream Port for making 'ACS Violation'.
Bad DLLP Status The intent of this test is modifying Ack by nullifying CRC16 for making 'DLLP CRC16 Error'.
Bad TLP Status (Bad LCRC) The intent of this test is inserting error to LCRC of TLP packet for making 'TLP LCRC Error'.
Bad TLP Status (Out of Sequernce Error) :I'he intent of this test ils inserting error to TLP (decrement sequence number) for making
Out of Sequence Error'.
Completion Timeout Status The !nte'nt of thIS' testvls deleting Complet'lon on Config Write or Read or Mem Read for
making 'Completion Timeout Status Error'.
Data Link Protocol Error Status (Extra The intent of this test is inserting new Ack after Skip ordered set to make 'Data Link
DLLP Ack after Skip) Protocol Error'.
Data Link Protocol Error Status (Wrong The intent of this test is modifying Ack by nullifying AckNack_Seq_Num to make 'Data Link
AckNack_Seq_Num) Protocol Error'.
ECRC Error Status The in'[en[ of this test is inserting error to ECRC of TLP packet for making 'ECRC Error
Status'.
Flow Control Protocol Error (Disable Flow  The intent of this test is disabling Flow Controll Scalling in UpdateFC if this feature is
Control Scalling) enabled to make 'Flow Control Protocol Error'.
— Flow Contral Protocal Frror (Fnahle Flow The intent of thic test i enahling Flow Contrall Sealling in LindateFC if this featiire is

Figure 4.85: List of RAS Tests

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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4.15.1 RAS Testing using Summit M5x and LinkExpert

The Summit M5x can be used for Error Injection testing as defined in the PCle RAS specification. The PCle RAS
Error Injection tests allow the user to create error scenarios that test the following:

Q Ensure Advanced Error Reporting reports properly

O Ensure System logs errors appropriately

4.15.2 PCI Express Error Types

Q Correctable

Rx Error

Bad TLP

Bad DLLP

Replay Timer Timeout

O Uncorrectable Non-Fatal

Poisoned TLP
Unsupported Request
Completer Abort
Unexpected Completion
Completion Timeout
ACS violation

Q Uncorrectable Fatal

DLL Error

Surprise Link Down
Flow Control Protocol
Rx Buffer Overflow
Malformed TLP

4.15.3 PCle “RAS” Error Injection Testing — List of Tests

Q 1. Correctable Errors

O
H E E B EEEVEEEENEEBHEREHR

1.1 Receiver Error Status

1.2 Bad DLLP Status

1.3 Bad TLP Status

1.4 Replay NUM Rollover Status

1.5 Replay Timer Timeout Status

1.6 Advisory Non-Fatal Error Status
1.7 Correctable Internal Error Status
1.8 Header Log Overflow Status

. Uncorrectable Errors

2.1 Data Link Protocol Error Status
2.2 Surprise Down Error Status

2.3 Poisoned TLP received Status

2.4 Flow Control Protocol Error Status
2.5 Completion Timeout Status

2.6 Completer Abort Status

2.7 Unexpected Completion Status
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2.8 Receiver Overflow Status

2.9 Malformed TLP Status

2.10 ECRC Error Status

2.11 Unsupported Request Error Status
2.12 ACS Violation Status

2.13 Uncorrectable Error Status

2.15 AtomicOp Egress Blocked Status
2.16 TLP Prefix Blocked

2.17 Poisoned TLP Egress Blocked Status

4.15.4 RAS Tests Description

4.15.4.1 CORRECTABLE ERRORS

Receiver Error Status

4.15.4.1.0.1 Receiver Error Status (8b/10b Disparity Error):

The test will insert 8b/10b disparity error to Skip ordered set. This test requires the traffic to be run
from the Host system to the End Point device.

Traffic can be generated using the following procedure:

Set the link-speed either 2.5 GT/s or 5.0 GT/s so that 8b/10b Disparity Jam can be applied.

4.15.4.1.0.2 Receiver Error Status (Sync Bits Zero Error):

The test will nullify sync bits in Skip ordered set. This test requires the traffic to be run from the
Host system to the End Point device.

Traffic can be generated using the following procedure:

Set the link-speed as either to either 8.0 GT/s or 16.0 GT/s so that Sync block Error Jam can be
applied.

4.15.4.1.0.3 Receiver Error Status (Sync Bits Invert Error):

The test will invert sync bits in Skip ordered set. This test requires the traffic to be run from the
Host system to the End Point device.

Traffic can be generated using the following procedure:

Set the link-speed to either 8.0 GT/s or 16.0 GT/s so that Sync block Error Jam can be applied.

4.15.4.1.0.4 Receiver Error Status (Delete EDS):

The test will delete EDS.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Set the link-speed to 8.0 GT/s or 16.0 GT/s so that EDS Insert or Delete Error can be introduced to
simulate PCle Rule violation.
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4.15.4.1.0.5 Receiver Error Status (Insert EDS):
The test will insert EDS.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Set the link-speed to 8.0 GT/s or 16.0 GT/s so that EDS Insert or Delete Error can be introduced to
simulate PCle Rule violation.

Bad DLLP Status:
The test will modify ACK by nullifying CRC16.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:
Send any TLP from Host or End Point so that DLLP CRC16 Error can be applied on its ACK.
Bad TLP Status.
4.15.4.1.0.6 Bad TLP Status (Bad LCRC):
The test will insert an error in the LCRC of a TLP.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated by doing the following:
Send any TLP from Host or End Point so that its LCRC can be modified to produce TLP LCRC Error.
4.15.4.1.0.7 Bad TLP Status (Out of Sequence Error):
The test will insert an error on the TLP (decrement sequence number).
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP from Host so that its sequence number can be modified to produce Out of sequence
Error.

Replay Num Rollover:

The test will delete 4 ACKs after any TLP.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP from Host or End Point so that its ACK can be deleted 4 times to reproduce Replay
Num Rollover.

4.15.4.1.0.8 Replay Timer Timeout Error:
The test will delete ACK after any TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure:
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Send any TLP from Host or End Point so that its ACK can be deleted once to create 'Replay Timer
Timeout Error'.

Advisory Non-Fatal Error Status

4.15.4.1.0.9 Advisory Non-Fatal Error Status (Unsupported Request):

The test will modify address for a Memory Read Request.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send Mem Read or Write TLP from Host so that the Summit M5x Jammer can modify its address
to a region that lies outside recipient BAR address range, resulting in Unsupported Request (UR).

4.15.4.1.0.10Advisory Non-Fatal Error Status (ECRC Error):

The test will insert an error in the ECRC of a TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send any TLP with ECRC from Host or End
Point so that the Summit M5x Jammer can introduce ECRC error.

4.15.4.1.0.11Advisory Non-Fatal Error Status (Poisoned TLP):

The test will modify a TLP EP bit.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any Write Request TLP or Msg with Data from Host so that this TLP can be poisoned by the
Summit M5x Jammer by modifying the EP bit to 1.

4.15.4.1.0.12Advisory Non-Fatal Error Status (Completion Timeout):

The test will delete a Completion TLP.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP for which completion is expected so that the Summit M5x Jammer can delete the
completion, thereby creating a completion timeout error.

Advisory Non-Fatal Error Status (Unexpected Completion):

The test will set MSB bit (Sth bit) of Completion TAG.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP for which completion is expected so that the Summit M5x Jammer can modify its
completion's Tag value resulting in an Unexpected Completion error.

Correctable Internal Error Status:

The test will simulate 'Correctable Internal Error Status'.
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4.15.4.2

This test requires the traffic to be run from the Host system to the End Point device.

An Internal Error - an error associated with a PCl Express interface that occurs with a component
and which may not be applicable to a event or packet on the PCI Express interface itself. The
determination of this type of error is implementation specific.

Corrected Internal Error - an error that occurs within a component that has been masked or
worked around by hardware without any loss of information or improper operation.

Test requirements: 'Advanced Error Reporting Capability Structure'.

There are no unique recording options for this type of error.

Header Log Overflow Status:

The test will delete some number of TLP Completions for causing 'Header Log Overflow Status'.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Ensure that AER capability is implemented,
and 'Multiple Header Recording Enable Bit' is not set in BIOS SW. Send large number of TLPs for
which completion is expected. Completions will be deleted resulting in Header log overflow.

UNCORRECTABLE ERRORS

Data Link Protocol Error Status

4.15.4.2.0.1 Data Link Protocol Error Status (Wrong ACKNack_Seq_Num):

The test will nullify ACKNack_Seq_Num In ACK DLLP.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP from Host or End Point so that sequence number present in its ACK can be modified
corresponding to unacknowledged TLP.

4.15.4.2.0.2 Data Link Protocol Error Status (Extra DLLP ACK after Skip):

The test will insert ACK after Skip ordered set.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send SKIP from Host or End Point so that the Summit M5x Jammer can insert extra DLLP ACK.
Ordered Set Surprise Down Status Error:

The test will modify Skip ordered set by defining sideband signal.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Confirm that Host Downstream Port is 'Surprise Down Error Reporting Capable'.
Poisoned TLP:

The test will modify TLP EP bit.
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This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any Write Request TLP or Msg with Data from Host so that this TLP can be poisoned by the
Summit M5x Jammer by modifying EP bit to 1.

Flow Control Protocol Error

4.15.4.2.0.3 Flow Control Protocol Error (Enable Flow Control Scaling):
The test will enable Flow Control Scaling in UpdateFC if this feature is disabled.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Retrain the link as so that the Summit M5x Jammer can introduce a mismatch between Flow
control type advertised in initFC and UpdateFCs.

4.15.4.2.0.4 Flow Control Protocol Error (Disable Flow Control Scaling):
The test will disable Flow Control Scalling in UpdateFC if this feature is enabled.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Retrain the link as so that the Summit M5x Jammer can introduce a mismatch between Flow
control type advertised in initFC and UpdateFCs.

Completion Timeout Status:

The test will delete a Completion TLP.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP for which completion is expected so that the Summit M5x Jammer can delete
completion, thereby causing a completion timeout error.

Completer Abort Status:
The test will simulate 'Completer Abort Status'.
This test requires the traffic to be run from the Host system to the End Point device.

A status that applies to a posted or non-posted Request that the Completer is permanently unable
to complete successfully, due to a violation of the Completer's programming model or to an
unrecoverable error associated with the Completer.

A status indication returned with a Completion for a non-posted Request that suffered a
Completer Abort at the Completer.

Rules for Received Requests handling related to 'Completer Abort'":

If the Request violates the programming model of the device Function, the Function may optionally
treat the Request as a Completer Abort, instead of handling the Request normally.”
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1. If the Request is treated as a Completer Abort, this is a reported error associated with the
Function.

2. If the Request requires Completion, a Completion Status of CA is returned.
Otherwise, process the Request.

If the Completer is permanently unable to process the Request due to a device-specific error
condition the Completer must, if possible, handle the Request as a Completer Abort.

This is a reported error associated with the Receiving Function, if the error can be isolated to a
specific Function in the component, or to the Receiving Port if the error cannot be isolated.

There are no unique recording options for this type of errors.

Unexpected Completion Status Error:

The test will set MSB bit (9th bit) of Completion TAG.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send any TLP for which completion is expected so that the Summit M5x Jammer can modify its
completion's Tag value resulting in an Unexpected Completion error.

Receiver Overflow Status

4.15.4.2.0.5 Receiver Overflow Status (Modify InitFC1/UpdateFC):
The test will modify InitFc1(HdrFC and DataFC = 1) and UpdateFC(HdrFC and DataFC = 0).
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Retrain the link so that credits advertised by initFC can be set to 1 and credits advertised by
updateFC can be set to 0. After link-up few TLPs so that it will result in receiver overflow.

4.15.4.2.0.6 Receiver Overflow Status (Lot of TLPs inserted):
The test will insert extra TLPs.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:
Send any Skip ordered set and/or UpdateFC DLLP to insert extra TLPs.
4.15.4.2.0.7 Malformed TLP Status (Wrong TLP length):
The test will insert a wrong length value to the TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send any TLP from Host or End Point so
that the Summit M5x Jammer can introduce TLP length error.
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Malformed TLP Status
4.15.4.2.0.8 Malformed TLP Status (Set TD bit):
The test will set TD bit in TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send any TLP without ECRC field from Host
or End Point so that the Summit M5x Jammer can modify its Digest bit resulting in Malformed TLP.

4.15.4.2.0.9 Malformed TLP Status (Modify address to cross 4k boundary):
The test will modify address for a Memory Read Request.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send any Memory read TLP from Host or
End Point so that the Summit M5x Jammer can modify its address such that it crosses 4K
boundary resulting in Malformed TLP.

ECRC Error Status:
The test will insert error on the ECRC of TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send any TLP with ECRC from Host or End
Point so that the Summit M5x Jammer can introduce ECRC error.

Unsupported Request Error Status.
4.15.4.2.0.10 Unsupported Request Error Status (BAR address range violation):

The test will modify address for a Memory Read Request.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send Mem Read or Write TLP from Host so that the Summit M5x Jammer can modify its address
which lies outside recipient BAR address range, resulting in an Unsupported Request.

4.15.4.2.0.11 Unsupported Request Error Status (Nonexistent read address):
The test will modify address for a Config Read TLP.
This test requires the traffic to be run from the Host system to the End Point device.

Traffic can be generated using the following procedure: Send Type 0 Config Read or Write TLP from
Host so that the Summit M5x Jammer can modify its address or bus, device or function number
such that it is not supported by End Point, resulting in Unsupported request.

4.15.4.2.0.12 Unsupported Request Error Status (Malformed Message TLP):
The test will modify the Message Code and routing field in Message TLP.

This test requires the traffic to be run from the Host system to the End Point device.
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Traffic can be generated using the following procedure: Send any Msg TLP from End Point so that
the Summit M5x Jammer can modify its Msg Code, routing field and Msg or MsgD combination to
undefined combination, resulting in Unsupported Request.

ACS Violation Status
4.15.4.2.0.13 ACS Violation Status (Violate Bus Number 'aperture’):

The test will insert Bus Number outside 'aperture' for TLP Memory Request in Downstream
direction.

This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send Memory Request from End Point side so that the Summit M5x Jammer can modify its bus
number such that it goes outside Bus Number 'aperture' of the Host, resulting in ACS violation
status.

4.15.4.2.0.14 ACS Violation Status (Set AT field as 'Translated’ in Mem Write):
The test will modify AT field for Memory Write Request in Upstream direction.
This test requires the traffic to be run from the Host system to the End Point device.
Traffic can be generated using the following procedure:

Send Memory Write Request from End Point side so that the Summit M5x Jammer can modify its
AT field resulting in ACS Violation status.

Uncorrectable Internal Error Status:
The test will simulate 'Uncorrectable Internal Error Status'.
This test requires the traffic to be run from the Host system to the End Point device.

An Internal Error - an error associated with a PCl Express interface that occurs with a component
and which may not be applicable to a event or packet on the PCI Express interface itself. The
determination of this type of errors is implementation specific.

An Uncorrectable Internal Error - an error that occurs with a component that results in improper
operation of the component.

Recovering from an Uncorrectable Internal Error is reset or hardware replacement.
Test requirements: 'Advanced Error Reporting Capability Structure'.
There are no unique recording options for this type of errors.
MC Blocked TLP Status:
The test will simulate 'MC Blocked TLP Status'.
This test requires the traffic to be run from the Host system to the End Point device.

When a TLP is blocked by the MIC_Block_All or the MIC_Block _Untranslated mechanisms, the TLP is
dropped. The Function blocking the TLP serves as the Completer. The Completer must log and
signal this MIC Blocked TLP error. In addition, the Completer must set the Secondary Status register
or Signaled Target Abort bit in either its Status register. AER implementation is highly
recommended.
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The error is reported by Ingress Port if the error occurs with a TLP received by that Ingress Port. This
rule applicable for Root Complex and Switch. Similar rule works for Endpoint. If the error occurs in
an Endpoint Function preparing to send the TLP, the error is reported by that Endpoint Function.

Test requirements: 'MC_Enable' bit must be set.

There are no unique recording options for this type of errors.

AtomicOp Egress Blocked Status:

The test will simulate 'AtomicOp Egress Blocked Status'.
This test requires the traffic to be run from the Host system to the End Point device.

There are a few unique requirements for AtomicOps. The most important requirement for
simulating 'AtomicOp Egress Blocked Status' described below.

For a Switch or an RC, when AtomicOp Egress Blocking is enabled in an Egress Port, and an
AtomicOp Request targets going out that Egress Port, the Egress Port must handle the Request as
an AtomicOp Egress Blocked error and must also return a Completion with a Completion Status of
UR. If the severity of the AtomicOp Egress Blocked error is non-fatal.

Test requirements: 'AtomicOp Egress Blocking' bit must be set.

There are no unique recording options for this type of errors.

TLP Prefix Blocked Error Status:

The test will simulate 'TLP Prefix Blocked Error Status'.
This test requires the traffic to be run from the Host system to the End Point device.
The following rule apply to End-End TLP Prefixes:

For Routing Elements, the End-End TLP Prefix Blocking bit in each Egress Port determines whether
TLPs containing End-End TLP Prefixes can be transmitted via that Egress Port. If forwarding is
blocked the entire TLP is dropped and a TLP Prefix Blocked Error is reported. If the blocked TLP is a
Non-Posted Request, the Egress Port returns a Completion with Unsupported Request Completion
Status. The TLP Prefix Blocked Error is a reported error associated with the Egress Port.

Test requirements: 'End-End TLP Prefix Blocking' bit must be set.

There are no unique recording options for this type of errors.

Poisoned TLP Egress Blocked Status:

The test will simulate 'TLP Prefix Blocked Error Status'.
This test requires the traffic to be run from the Host system to the End Point device.
The following rule apply to End-End TLP Prefixes:

For Routing Elements, the End-End TLP Prefix Blocking bit in each Egress Port determines whether
TLPs containing End-End TLP Prefixes can be transmitted via that Egress Port. If forwarding is
blocked the entire TLP is dropped and a TLP Prefix Blocked Error is reported. If the blocked TLP is a
Non-Posted Request, the Egress Port returns a Completion with Unsupported Request Completion
Status. The TLP Prefix Blocked Error is a reported error associated with the Egress Port.

Test requirements: 'End-End TLP Prefix Blocking' bit must be set.
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There are no unique recording options for these types of errors.
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4.15.5 Summit M5x PCle RAS Error Injection Testing Setup

Summit M5x

Device

Host Probe Probe Card

Card

Add in Card
(DUT)

/

Host System

P

Probe Card PXP-400
cable

Figure 4.86: Test Setup: Summit M5x Jammer with Host and End Point (DUT)

4.15.6 TestFlow

Open LinkExpert

Select PCle RAS Error Injection Tests from the “Select Tests” menu
Choose single or multiple tests

Test will present messages prompting the user what to do

Test will request that the user runs traffic on system under test

When required traffic is sent, the test will progress and confirm that the error was
injected

ok wnN R

7. The user will be prompted to check the system log to determine if error was
handled properly
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4.15.7 PCle “RAS” Error Injection testing - LinkExpert

[[ tnitipen 232 . 8ETA - o x
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Figure 4.87: Typical RAS Tests Results from LinkExpert 1

Analysis Results -

Device Under Test Diagnostics Summary Results Su...
3%
1min O4sec O 0 O O O O 0

® TOTAL ® PASSED ® FAILED ® ABORTED @ DONE © WARNINGS ©O ERRORS

PCle device

Show Configuration Space

Status + Test < Advisory Non-Fatal Error (Transmit Completion UR and Vendor data) Expand All Collapse All

IR) The test will inject Advisory Non-Fatal Error.

This test requires traffic to be run from the Host system to the End Point
device.

Traffic can be generated by following the next rules:

Send Any Completion TLP and Any Message TLP from Host to make UR
status.

e

Figure 4.88: Typical RAS Tests Results from LinkExpert 2
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Analysis Results -

Device Under Test

PCle device

Show Configuration Space

Status * Test =

) 2

Diagnostics Summary

3%

1min Odsec O O O

TOTAL ® PASSED ® FAILED

0 OUT OF 11 TESTS

0

® ABORTED

Diagnostic Message ~

Ar (Rorai

REPLAY_NUM Rollover

Please initiate traffic from the host to the device.

. e

Figure 4.89: Typical RAS Tests Results from LinkExpert 3

Analysis Results

Device Under Test

PCle device

Show Configuration Space

Status * Test =

Diagnostics Summary

Error has been created by Jammer. Verification script checked that:

1. TLP with incorrect Device Id sent.

2. Host sent Completion with UR Status.

3. Host sent Message with vendor defined type.
4. (Optional) DUT sent ERR_COR message.

5. (Optional) DUT sent ERR_NONFATAL message.

6. (Optional) DUT set Correctable Error bit (0x00020000, Advisory Non-

Fatal).

7. (Optional) DUT set Uncorrectable Error bit (0x00110000, Unsupported

Request, Unexpected Completion).

0 OUT OF 11 TESTS

Advisory Non-Fatal Error (Transmit Completion UR and Vendor data)

RTED

Figure 4.90: Typical RAS Tests Results from LinkExpert 4
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416 NVMe-MI/MCTP SMBus Tests 1.0a

Note: NVMe-Ml Tests are Official Conformance tests for NVMExpress.org.

You can select as many of the NVMe-MI/MCTP SMBus Tests 1.0a to be run separately. See Figure 4.91.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP SMBus Tests 1.0a o 52/52 Test(s) Selected
Test Description
NVMe-MI/MCTP SMBus Tests 1.0a Select Apply to Add Tests to be Performed Select All Deselect All
Test 1-1 MCTP Endpoint ID Thg intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was
assigned.
Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits [k
The intent of this test is to check the sequence numbers of the Response Message when
v -
Test 1-2 MCTP Packet Sequence Number performing NVMe-MI Read.
Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and
Tag Bits TagOwner Fields.
The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
v 4.
RGO CTREO e E SOM is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v A
Tt AR e Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with bad tag owner
v A
Lt bl 2o is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
| -4-.
o s it s Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with Header Version
v -
e NETREE it is silently dropped by the DUT.
Test 11-1 NVMe-MI VPD Default Values The intent of this tgst is the ensure that the Factory default values
and the reserved fields are set properly.
The intent of this test is to ensure that all the the Instance ID of the response corresponds
v =
Lo b Ll to the Instance ID of the request message for Get EndPoint ID Command.
: The intent of this test is to censure that proper Completion messages are returned for
Test 3-1 MCTP Command Set EndPointID

MITD Cammand Car EndDaineln

Figure 4.91: NVMe-MI/MCTP SMBus Tests 1.0a

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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417 NVMe-MI/MCTP SMBus Tests 1.1

Note: NVMe-Ml Tests are Official Conformance tests for NVMExpress.org.

You can select as many of the NVMe-MI/MCTP SMBus Tests 1.1 to be run separately. See Figure 4.92.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP SMBus Tests 1.1 o 162/162 Test(s) Selected
Test Description
NVMe-MI/MCTP SMBus Tests 1.1 Select Apply to Add Tests to be Performed Select All Deselect All

The intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was

2 _ .
Test 1-1 MCTP Endpoint ID sEsigried,

Tgst 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits [k

Test 1-2 MCTP Packet Sequence Number ;:;;r;:::‘:]tgorfq;hhiﬂsetﬁlt Fi{se:zicheck the sequence numbers of the Response Message when

Test 1_<3 MCTP Tag Owner and Message The intent o_f this test is to check the behavior of the response Message Message Tag and
Tag Bits TagOwner Fields.

Test 1-4-1 MCTP Bad Packet 1 ;ginirilstesri\ltecr)]fﬂtyhllsr;;s;eiz tI;)yetrr]]seu[r)E.(rr:nat the Get Endpoint ID command with bad EOM or

Test 1-4-2 MCTP Bad Packet 2 Dectonation EPID s sllenty dropped bythe DUT.

Test 1-4-3 MCTP Bad Packet 3 ;h;li;\':slgtdcigg:)i;dtes; i[shteoDelrJ\Ts.ure that the Get Endpoint ID command with bad tag owner

v e L s Destonation £7D i alenty ropped by tha DU,

Test 1-4-5 MCTP Bad Packet 5 iTSh:":]r:Z;[d?—:,ggZ;e;; itshteo[;zg.ls-.ure that the Get Endpoint ID command with Header Version

Le:r;lg;ﬂeN&lzﬂt:;:tlaSEUGa Eetiite fot The intent of this test is to verify proper handling of Namespace Metadata Elements

Le::algts;Er:t?g:mltmf;:;t;eézace The intent of this test is to verify proper handling of Namespace Metadata Elements

Iiiﬂg;illl\yfgxl et e Peahire for The intent of this test is to verify proper handling of Controller Metadata Elements

Figure 4.92: NVMe-MI/MCTP SMBus Tests 1.1

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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418 NVMe-MI/MCTP VDM Tests 1.0a

Note: NVMe-Ml Tests are Official Conformance tests for NVMExpress.org.

You can select as many of the NVMe-MI/MCTP VDM Tests 1.0a to be run separately. See Figure 4.93.

Add/Remove diagnostic tests to run ®
52/52 Test(s) Selected ‘ Apply ' Close

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP VDM Tests 1.0a v
Test DESCriptiOn
NVMe-MI/MCTP VDM Tests 1.0a Select Apply to Add Tests to be Performed Select All Deselect All

The intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was

2 _ .
Test 1-1 MCTP Endpoint ID sEsioried,

Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits ke

The intent of this test is to check the sequence numbers of the Response Message when
v -
Test 1-2 MCTP Packet Sequence Number performing NVMe-MI Read.
Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and

Tag Bits TagOwner Fields.

The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
v 4.
RGO CTREO e E SOM is silently dropped by the DUT.

The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v A
Tt AR e Destionation EPID is silently dropped by the DUT.

The intent of this test is to ensure that the Get Endpoint ID command with bad tag owner
v A
Lt bl 2o is silently dropped by the DUT.

The intent of this test is to ensure that the Get Endpoint ID command with incorrect
| -4-.
o s it s Destionation EPID is silently dropped by the DUT.

The intent of this test is to ensure that the Get Endpoint ID command with Header Version
v -
e NETREE it is silently dropped by the DUT.
Test 11-1 NVMe-MI VPD Default Values The intent of this tgst is the ensure that the Factory default values

and the reserved fields are set properly.

The intent of this test is to ensure that all the the Instance ID of the response corresponds
v =
Lo b Ll to the Instance ID of the request message for Get EndPoint ID Command.

: The intent of this test is to censure that proper Completion messages are returned for

Test 3-1 MCTP Command Set EndPointID

MITD Cammand Car EndDaineln

Figure 4.93: NVMe-MI/MCTP VDM Tests 1.0a

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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419 NVMe-MI/MCTP VDM Tests 1.1

Note: NVMe-Ml Tests are Official Conformance tests for NVMExpress.org.

You can select as many of the NVMe-MI/MCTP VDM Tests 1.1 to be run separately. See Figure 4.94.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP VDM Tests 1.1 v

NVMe-MI/MCTP VDM Tests 1.1

Test

Select Apply to Add Tests to be Performed

162/162 Test(s) Selected ([T . Close

Select All Deselect All

Description

The intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was

= ' .
Test 1-1 MCTP Endpoint ID secigried],
Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits [k
The intent of this test is to check the sequence numbers of the Response Message when
| -
Test 1-2 MCTP Packet Sequence Number performing NVMe-MI Read.
Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and
g g
Tag Bits TagOwner Fields.
The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
v 4.
RGO CTREO ek SOM is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v A
Tt AR Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with bad tag owner
v A
Lt bl 2o is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
| -4-.
st s Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with Header Version
v -
et NETREE it is silently dropped by the DUT.
B N e e proper handling of Namespace Metadata Elements
Namespace Metadata
Test 10-3-2 NVMe-MI Host Namespace . . . . .
v
Metadata Data Structure Too Large The intent of this test is to verify proper handling of Namespace Metadata Elements
Iiit'jgljfllﬁ\:ﬂegxl et e Peahire for The intent of this test is to verify proper handling of Controller Metadata Elements
Figure 4.94: NVMe-MI/MCTP VDM Tests 1.1
If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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420 Jammer NVMe Test 1.0

You can select as many of the Jammer NVMe Tests to be run separately. See Figure 4.95.

Add/Remove diagnostic tests to run ®
1/1 Test(s) Selected Apply m

Show Tests Groups: 1 NVMe | Jammer NVMe Tests 1.0 v
Test Description
Jammer NVMe Tests 1.0 Select All Deselect Al

Purpose: To verify that the jammer may modify NVC command opcode on the fly and the

7 .
gl sl NVMe Device will response on this modified command properly.

Figure 4.95: Jammer NVMe Tests

If you have other tests loaded you'll see a warning message when you hit the “Apply”
button. See Figure 4.40 on page 121.
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Chapter 5

PCle Analysis Results

LinkExpert can provide analysis results for the following sets of tests:

O

LinkExpert System Level Tests

PCle 3.0 Compliance Package Tests
Validation Tests (Endpoint)
Validation Tests (Root Complex)
Jammer Validation Tests (Endpoint)
LTSSM Arc Tests

PCle 4.0 Compliance Package Tests
PCle 5.0 Compliance Package Tests
PCle RAS Error Injection Tests
NVMe-MI/MCTP SMBus Tests 1.0a
NVMe-MI/MCTP SMBus Tests 1.1
NVMe-MI/MCTP VDM Tests 1.0a
NVMe-MI/MCTP VDM Tests 1.1
Jammer NVMe tests 1.0

Iy Ry oy Iy vy Ay

5.1 Analysis Results: LinkExpert System Level Tests

The results of the LinkExpert System Level Tests which have been run on the DUT are shown in the Analysis
Results section.

511 Results: Link Establishment

The first System Level Test run was Link Establishment and the Results are shown in Figure 5.1 on page 192.

LinkExpert User Manual 191



Teledyne LeCroy Analysis Results: LinkExpert System Level Tests

[ tinkeper Analysis Results: Summary - 0o

File Diagnostics Options Help

Diagnostics ﬁalysis Results l \

Device Under Test Diagnostics Summary Results Sum...
Select Tests ~
‘Unknown Device' by Samsung
Electronics Co Ltd 1 1 0 0 0 2 0
TOTAL @ PASSED @ FALED @ ABORTED @ DONE WARNINGS | © ERRORS
Diagnostic Status Action CONFIGURATION SPACE m J

I LinkExpert System Level Tests

W/ Diagnostics Completed! C RERUN.. ¥ [0 save [ ExpoRT
C ¥ Link Establishment @ ) 0 x Status Test + Diagnostic Message * EXPAND ALL COLLAPSE ALL
+ Link Maintenance (sToree) ° X Warning Link Establishment Boot sequence recorded but issues are detected in the traffic v
~ Flow Control @ ° X Warning Link Establishment Link vygm into normal operational state through several invalid "
transitions
~ Performance @ 0O x (©) Passed Link Establishment Configuration space trace successfully recorded v
gatouerManagement ° X @ Passed Link Establishment Device Configuration Space extracted "

Link EStabliShment: Passed Q passed Link Establishment Link established at 8.0 GT/s x4 v/

Analyzer Device v
Analyzer:  Summit T3-8 SN:63135 & 2

Status: Connected

Lanes: us 0000 o (XX X ] Link Establishment: Details

Inv. Polarity: ey

Figure 5.1: Analysis Results: Link Establishment
5.1.1.1 Analysis Results: Link Establishment Summary

The Link Establishment Results Summary is shown in Figure 5.2.

Analysis Results

Device Under Test

Diagnostics Summary 10UT OF STESTS Results Sum... | 5CHECKED

'Unknown Device' by Samsung 100%
Electronics Co Ltd 18min 23sec 1 1 0 0 0 2 0

conriuration seace: (SRS

TOTAL ® PASSED ©® FAILED ® ABORTED ® DONE WARNINGS ©O ERRORS

W Diagnostics Completed! C RERUN.. ¥ [M) SAVE [f' EXPORT

Figure 5.2: Analysis Results: Link Establishment Summary

O The DUT was an “Unknown Device” by Samsung Electronics Co Ltd
O The progress meter shows 100% complete: 18 minutes 23 seconds
O Diagnostic Summary: 1 out of 5 tests were executed (Only Link Establishment
was selected)
m  Total Number of Tests: 1
m  Number of Tests Passed: 1
m  Number of Tests Failed: 0
m  Number of Tests Aborted: 0
m  Number of Tests Done: 0

192 LinkExpert User Manual



Analysis Results: LinkExpert System Level Tests Teledyne LeCroy

Note: Some tests do not have Pass or Fail criteria, they simply need to be executed before other tests
can be run.

O Results Summary: 5 parameters were checked (see “Link Establishment” on
page 126)
m  Warnings: 2
m Errors: 0

5.1.1.2 Analysis Results: Link Establishment Details

If you look at the Details Summary you can see the sequence of tests executed, whether they Passed, Failed
or had Warning messages. See Figure 5.3.

Vv Diagnostics Completed! C RERUN.. ¥ [M) SAVE [} EXPORT
Status + Test ~ Diagnostic Message ~ EXPAND ALL COLLAPSE ALL
Warning Link Establishment Boot sequence recorded but issues are detected in the traffic O

- - : Link went into normal operational state through several invalid
Warning Link Establishment P €

transitions

Passed Link Establishment Configuration space trace successfully recorded
Passed Link Establishment Device Configuration Space extracted
Passed Link Establishment Link established at 8.0 GT/s x4

Figure 5.3: Link Establishment: Diagnostic Summary -> Details

In this case the first two tests resulted in Warnings and the last three all Passed.

If you click on the small arrow to the right of each test you see more details.

From the Link Establishment Analysis Results section we can see the following results:

Q Link Establishment: Warning (1)
m Boot sequence was recorded but issues are detected in the traffic (for more
details see Figure 5.4).
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W/ Diagnostics Completed! C RERUN.. ¥ [™) SAVE [} EXPORT
Status + Test < Diagnostic Message + EXPAND ALL COLLAPSEALL
® Warning LinkESsblishment Boot sequence recorded but issues are detected in 15:44 07/06/2017

the traffic

Boot sequence was recorded but some errors were detected in LO state. Certain issues during link training are normal, please check the
trace to confirm.

The following issue(s) were detected in the captured trace

Error Upstream Downstream Total
Bad packet length 0 1 1
Logical Idle data pattern error 24 5 29
Ordered Set format error 5 0 5
Symbol (10-bit Code) error 1 1 2
Training Sequence Data Rate error 58 3112 3170
Training Sequence format error 68 3111 3179
Training Sequence Parity error 7 0 7
Wrong Symbol (K or D) 15 3113 3128

Open Trace in Viewer
Figure 5.4: Link Establishment: Warning Message -> Boot Sequence

Q Link Establishment: Warning (2)
m Link went into normal operational state through several invalid transitions
(for more details see Figure 5.5).

Link went into normal operational state through

. . e 15:44 07/06/2017
several invalid transitions

® Warning Link Establishment

Both Upstream and Downstream sides successfully reached LO state of the LTSSM (Link Training and Status State Machine). LO is the
normal operational state of the Link where data and control packets can be transmitted and received. Reaching LO state means that the
link between Host and Device is established successfully.

LTSSM diagram

Detect

Polling Disabled

Configuration Hot Reset

Loopback

k) LOs Recovery

Figure 5.5: Link Establishment: Warning Message -> Invalid Transactions, Reached State LO

m LTSSM Transitions Map (see Figure 5.6 on page 195).
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W Diagnostics Completed! C RERUN.. ¥ [™) SAVE [} EXPORT
Status + Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL

LTSSM transitions map  ( STATES: ® TRAINING ® RE-TRAINING ® POWER MANAGEMENT © ASPM © OTHER )

UPSTREAM DOWNSTREAM
SPEED (GT/s) STATE Transactions: 16 SPEED (GT/s) STATE Transactions: 18
[ 2.5 | ® Polling
[ 25 | @ Polling [ 25 | * Recovery
[ 25 | ® Polling
m ® Configuration.Linkwidth.Start m ® Configuration.Linkwidth.Start
[ 25 | ® Configuration.Linkwidth.Accept [ 25 | ® Configuration.Linkwidth.Accept
[ 25 | ® Configuration.Lanenum.Wait/Accept
[ 25 | ® Configuration.Lanenum.Wait/Accept
[ 25 | ® Configuration.Complete [ 2.5 | ® Configuration.Complete
= ® Configuration.ldle
[ 25 | ® Configuration.ldle
o o
[ 8.0 | ) [ 8.0 |  Recovery.RevrLock
[ 8.0 | * Recovery.RevrLock [ 8.0 | ® Recovery.Equalization

Figure 5.6: Link Establishment: Warning Message -> LTSSM Transitions Map

m Invalid LTSSM State Transitions and Retried LTSSM Transitions (see
Figure 5.7).

W Diagnostics Completed! C RERUN.. ¥ [™) SAVE [ EXPORT

Status + Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL

Invalid LTSSM state transitions

Upstream Downstream
Polling -> Recovery
Recovery -> Polling

Retried LTSSM transitions

Upstream Downstream

Configuration.Linkwidth.Accept -> Configuration.Lanenum.Wait Configuration.Linkwidth.Accept -> Configuration.Lanenum.Wait
Configuration.Lanenum.Wait -> Configuration.Complete Configuration.Lanenum.Wait -> Configuration.Complete
Configuration.Complete -> Configuration.ldle Configuration.Complete -> Configuration.ldle
Recovery.Equalization -> Recovery.RcvrLock Recovery.Equalization -> Recovery.RcvrLock

Recovery.RcvrLock -> Recovery.RevrCfg (2 times) Recovery.RcvrLock -> Recovery.RevrCfg (2 times)
Recovery.RcvrCfg -> Recovery.ldle (2 times) Recovery.RevrCfg -> Recovery.ldle (2 times)

Recovery.ldle -> Recovery.RcvrLock Recovery.ldle -> Recovery.RcvrLock

Figure 5.7: Link Establishment: Warning Message -> Retried LTSSM Transitions
m Details of LTSSM state times (see Figure 5.8 on page 196).
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196

Vv Diagnostics Completed! C RERUN.. ¥ [M) SAVE [ EXPORT
Status + Test Diagnostic Message + EXPAND ALL COLLAPSE ALL
LTSSM state times
Upstream Downstream
Polling 12.147 ms 408.000 ns
Configuration.Linkwidth.Start 48.160 ms 192.000 ns
Configuration.Linkwidth.Accept 6.142 ms 40.272 us
Configuration.Lanenum.Wait 2.888 us Configuration.Linkwidth.Start 16.000 ns
Configuration.Complete 3.400 us Configuration.Linkwidth.Accept 54.303 ms
Configuration.ldle 13.230 ms Configuration.Lanenum.Wait 3.208 us
LO 2.197 sec Configuration.Complete 392.000 ns
Recovery.RcvrLock 843.000 ns Configuration.ldle 13.231 ms
Recovery.Equalization 12.267 ms 2.197 sec
Recovery.RcvrLock 298.000 ns Recovery.RcvrLock 0.000 ns
Recovery.RevrCfg 327.000 ns Recovery.Equalization 12.268 ms
Recovery.ldle 211.000 ns Recovery.RcvrLock 287.000 ns
Recovery.RcvrLock 309.000 ns Recovery.RevrCfg 452.000 ns
Recovery.RevrCfg 304.000 ns Recovery.ldle 114.000 ns
Recovery.ldle 764.020 us Recovery.RevrLock 277.000 ns
LO 16.480 sec Recovery.RevrCfg 500.000 ns
Recovery.ldle 0.000 ns
16.480 sec

Figure 5.8: Link Establishment: Warning Message -> LTSSM State Times

Q Link Establishment: Passed (1)

m Configuration space trace successfully recorded (see Figure 5.9).

v Diagnostics Completed!

Status + Test =
O] Warning
(@) Warning

(@] Passed

Link Establishment

Link Establishment

Link Establishment

C RERUN.. ¥ [M) save [ EXPORT
Diagnostic Message + EXPAND ALL COLLAPSE ALL
Boot sequence recorded but issues are detected in the traffic v

Link went into normal operational state through several invalid
transitions

Configuration space trace successfully recorded =

The recording successfully finished. This trace is used for filling configuration space data.

(@) Passed

(@) Passed

Link Establishment

Link Establishment

Open Trace in Viewer
Device Configuration Space extracted v

Link established at 8.0 GT/s x4 v

Figure 5.9: Link Establishment: Passed -> Configuration Space Recorded

Q Link Establishment: Passed (2)

m Configuration space trace successfully recorded (see Figure 5.10 on

page 197).
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W/ Diagnostics Completed! C RERUN.. ¥ [0 save [ EXPORT
Status ~ Test + Diagnostic Message ~ EXPAND ALL COLLAPSE ALL
©) Warning Link Establishment Boot sequence recorded but issues are detected in the traffic v
G Warning Link Establishment Link v_vgnt into normal operational state through several invalid >
transitions
(@) Passed Link Establishment Configuration space trace successfully recorded v
@ Passed Link Establishment Device Configuration Space extracted o

Configuration Space is one of the four address spaces within the PCI Express architecture. It contains a set of Read-Write registers to
configure the Device. Link Establishment and Link Maintenance diagnostics rely on presence of the Device Configuration Space to achieve
test results. Analysis won't be complete/accurate if no Configuration Space is detected. To open Configuration Space you can click SHOW
button on the Device Under Test panel

Open Trace in Viewer

v

© Passed Link Establishment Link established at 8.0 GT/s x4

Figure 5.10: Link Establishment: Passed -> Configuration Space Recorded

5.1.1.3 Configuration Space

If you select the “Configuration Space: SHOW” button, a screen will pop up with the
Configuration Space information. See Figure 5.11.

Analysis Results

Device Under Test

100%

'Unknown Device' by Samsung
Electronics Co Ltd 12min 07sec

CONFIGURATION SPACE: ‘ SH ’

Show detailed information about device

V' Diagnostics Completed EryN et apteryas

Figure 5.11: Analysis Results: Configuration Space -> SHOW

The results are shown in Figure 5.12 on page 198.
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Configuration Space

View:

Configuration Space for Device:

(® [001:00:0)
[002:00:0]

Configuration Space Header

PCI Power Management
Capability Structure

Message Signaled Interrupts
Capability Structure

PCl Express Capability Structure

MSI-X PCI Extended Capability
Structure

Advanced Error Reporting
Capability Structure

Device Serial Number Capability
Structure

Power Budgeting Capability
Structure

Secondary PCle Extended
Capability Structure

Configuration Space

Byte 3

BIST
00

Device ID
A802

Status
0010

Byte 2 Byte 1 Byte 0
Vendor ID
144D
Command
0407
Class Code Revision ID
010802 01
Header Type Master Latency Timer Cache Line Size
00 00 10

Base Address Register 0
F7E10004

Base Address Register 1
00000000

Base Address Register 2
0000E001

Base Address Register 3
00000000

Base Address Register 4
00000000

Base Address Register 5
00000000

Cardbus CIS Pointer
00000000

'Unknown Device' by Sams...

100%*

11min 59sec

1 TOTAL TESTS

° 1 PASSED L 0 FAILED o 2 WARNINGS

o 0 ERRORS

b 1

000h

004h

008h

00Ch

010h

014h

018h

01Ch

020h

024h

028h

Link Establishment Results

Figure 5.12: Analysis Results: Configuration Space -> Results
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O Link Establishment: Passed (3)

m Link Established at 8.0 GT/s x4 (see Figure 5.13).

© Passed Link Establishment

Maximum Link Speed/Width supported

Link established at 8.0 GT/s x4

500

Maximum speed supported by Device
Maximum speed supported by Host
Maximum link width supported by Device

Analyzer information

8.0 GT/s
8.0 GT/s
x4

Analyzer: Summit T3-8 SN:14836
Connected at: 8.0 GT/s, x4

Lanes polarity:

us

Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 Lane0

+ -

+

Lane7 Lane6 Lane5 Lane4 Lane3 Lane2 Lane1 Lane0

Figure 5.13: Link Establishment: Passed -> 8.0 GT/s x4
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5.1.2 Results: Link Maintenance

The second System Level Test run was Link Maintenance and the Results are shown in Figure 5.14.

I8 LinkExpert - u] X

File Diagnostics Options Help

Diagnostics Analysis Results
- D Under Test Di tics S Results Sum... [ 8 CHECKED
l &3 Run Options Select T . m evice Under Tes iagnostics Summary esults Sum,
Unknown Device
1 1 0 0 0 1 0
TOTAL ® PASSED ® FAILED ® ABORTED ® DONE 'WARNINGS O ERRORS

Diagnostic Status Action CCONFIGURATION SPACE: m

I LinkExpert System Level Tests V' Diagnostics Completed! C RERUN.. v [™) sAVE [ EXPORT

~ Link Establishment e (NoT sTarTED) [») X Status = Test % Diagnostic Message + EXPAND ALL COLLAPSE ALL
( + Link Maintenance ‘g % Passed Link Maintenance System activity successfully recorded

~ Flow Control (Not sTarTeD) ° X @ Passed Link Maintenance No errors found in the traffic

~ Performance € (Nor starTeD) 0 «x (@) Passed Link Maintenance No retries found in traffic

~ Power Management (Nor starreD) 0 x Warning Link Maintenance Not all timings are within acceptable range

There were no unexpected transitions to Recovery state during the

Passed Link Maintenance -
system activity

Passed Link Maintenance No NAK DLLPs found in traffic S 4
Analyzer Device

Passed Link Maintenance System activity successfully recorded v

Analyzer:  Summit T3-8 SN:63135 (Goamsw )& 2

@
@
@
@
Status: Connected \ }

Lanes: us 0000 o (XXX J
Inv. Polarity: T B

There were no unexpected transitions to Recovery state during the
system activity

Passed Link Maintenance

Figure 5.14: Analysis Results: Link Maintenance
Analysis Results: Link Maintenance Summary

The Link Maintenance Results Summary is shown in Figure 5.15.

Analysis Results

Device Under Test

Diagnostics Summary 10UT OF 1 TESTS Results Sum... | 8 CHECKED

6min 06sec 1 1 0 O 0 1 O

TOTAL ® PASSED @ FAILED @ ABORTED ® DONE WARNINGS ©O ERRORS

100%

Unknown Device

CONFIGURATION SPACE: m

Figure 5.15: Analysis Results: Link Maintenance Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

O The progress meter shows the test 100% complete taking 6 minutes and 6

seconds

1 out of 1 tests PASSED

0 tests FAILED

0 tests were ABORTED

00O
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O O tests were DONE

O 8 Parameters were Checked during the test (see “Link Maintenance” on
page 129)

O 1 Warning and 0 Errors were issued during the test (“Not all timings are within
acceptable range”)

5.1.3 Results: Flow Control

The very first result shows that the device's activity is successfully recorded. All further analysis will be based
on the recorded trace. See Figure 5.16.

LinkExpert - o X
File Diagnostics Options Help
Diagnostics Analysis Results
This session was Start Device Under Test Diagnostics Summary Results Sum...
new session
opened in read-only Cedar HDMI Audio [Radeon HD
mode 5400/6300 Series] by Advanced Micr... 5 4 1 0 0 5 2
s N TOTAL ® PASSED @ FAILED ® ABORTED DONE WARNINGS O ERRORS
Diagnostic Status Action CONFIGURATION SPACE
| LinkExpert System Level Tests Status Test Diagnostic Message EXPAND ALL
- wnn cnarice ey
© Passed Flow Control System activity successfully recorded

Recording system activity to create a trace file is crucial for further Link analysis. The recorded trace file contains all the information
System activity recording check v PASSED needed to analyze the Link. To review the trace you can click the link below

Flow Control Credits advertised v PASSED
Open Trace in Viewer
Flow Control analysis V' PASSED
@ Passed Flow Control Flow Control Credits advertised
~ Performance )]
@ Passed Flow Control Flow Control Credits analysis performed
-
@ Passed Performance Device activity successfully recorded
Analyzer Device
Information Performance No thresholds were checked
Analyzer:  Summit T3-8 SN:63135 & = © Passed Performance Bus utilization data was collected
@ Passed Performance Throughput data was collected
Status: Connected
@ Passed Power Management System activity successfully recorded
Lanes: us 23
Inv. Polarity:
Warning Power Management Invalid LTSSM transitions are detected

Figure 5.16: Flow Control: Device’s Activity Successfully Recorded

Second key result presents information about Flow Control units advertised by both sides for all types of Flow
Control credits. Note, that the result requires Link Establishment to be run prior to Flow Control. See
Figure 5.17 on page 202.
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Analysis Results: LinkExpert System Level Tests

LinkExpert

File Diagnostics Options Help

Diagnostics

This session was
opened in read-only

mode

Diagnostic Status Action
LinkExpert System Level Tests
- LN WianETarnce
+ Flow Control PASSED

System activity recording check V' PASSED

@rol Credits advertised v PAD

Flow Control analysis V' PASSED
~ Performance o]
~ Power Management

Analyzer Device

Analyzer:  Summit T3-8 SN:63135 & 2
Status: Connected

Lanes: us os

Inv. Polarity:

Analysis Results

Device Under Test

Cedar HDMI Audio [Radeon HD
5400/6300 Series] by Advanced Micr...

Test +

CONFIGURATION SPACE:

Status +

5 OUT OF 5 TESTS

30min 09sec 5 4 1 0 0

® ABORTED

Diagnostics Summary

100%

TOTAL  ® PASSED @ FAILED ® DONE

Diagnostic Message +

Results Sum...
5 2

WARNINGS | © ERRORS

EXPAND ALL COLLAPSE ALL

Flow Control

K Passed

Flow Control Credits advertised

Flow Control Credits advertised

A\

Downstream

Posted Transaction Headers
Posted Transaction Data
Non-Posted Transaction Headers
Non-Posted Transaction Data
Completion Headers

\ Completion Data

Upstream
60 Posted Transaction Headers 64
246 Posted Transaction Data 128
61 Non-Posted Transaction Headers 2
2 Non-Posted Transaction Data INF
INF Completion Headers INF
INF Completion Data INF

J

Passed Flow Control
© Passed Performance
® Information Performance

Passed Performance

Passed Performance

Flow Control Credits analysis performed

Device activity successfully recorded

No thresholds were checked

Bus utilization data was collected

Throughput data was collected

Open Trace in Viewer

Figure 5.17: Flow Control: Credits Advertised

The last key result presents charts showing changes in available Flow Control credits over time. See

Figure 5.18 on page 203.
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LinkExpert

File

Diagnostics

Diagnostics

This session was

opened in read-only

mode

Diagnostic

Options

Help

Status

Action

Analysis Results

Device Under Test

Cedar HDMI Audio [Radeon HD
5400/6300 Series] by Advanced Micr...

100%

30min 09sec

CCONFIGURATION SPACE:

1 0 0

® ABORTED

Diagnostics Summary

5 4

TOTAL  ® PASSED @ FAILED ® DONE

Results Sum...
5 2

WARNINGS | © ERRORS

EXPAND ALL COLLAPSE ALL

LinkExpert System Level Tests Status % Test + Diagnostic Message
- LR vianETane
() Passed Flow Control Flow Control Credits analysis performed Co
 Flow Control
System activity recording check v PASSED Charts below display information about Flow Control Credits available over time for Upstream direction on VCO ‘
Flow Control Credits advertised V' PASSED
160.0
< Flow Control analysis
140.0
~ Performance 18 120.0
w
€ 1000
v Power Management >
80.0
: 60.0
Analyzer Device v
40.0
4.0 973427.7 1946851.5 2920275.3 3893699.0
Time, ms
Analyzer:  Summit T3-8 SN:63135 & 2
\ B FC-P Credits for Headers /
Status: Connected
Lanes: us 4000.0
Inv. Polarity:
Figure 5.18: Flow Control: Credits over time
The complete set of the Flow Control Results are shown in Figure 5.19.
LinkExpert - o x
File  Diagnostics  Options  Help
Diagnostics Analysis Results
m Device Under Test oo Diagnostics Summary Results Summary
Unki Devi
rinown bevice omin2sec 1 1 0 0 0 1 0
TOTAL | @PASSED | @FALED | @ ABORTED | ® DONE WARNINGS © eRroRS

Diagnostic

LinkExpert System Level Tests

~ Link Establishment

> Lipk N 3

Status

NOT STARTED)]

NOT STARTED

~ Flow Control

~ Performance

~ Power Management

Analyzer Device

Analyzer:

Status: Connected

Lanes: us
Inv. Polarity:

Summit T3-8 SN:63135

'NOT STARTED)
'NOT STARTED)

]

Action

(>]
(>]

CONFIGURATION SPACE:

+ Diagnostics Completed!

©

Status Test +

Passed Flow Control
Warning Flow Control

Passed Flow Control

Diagnostic Message +

System activity successfully recorded

Flow Control Credits advertised

Flow Control Credits analysis performed

C RERUN.. v [0 save 7 ExpoRT

EXPAND ALL COLLAPSE ALL

Figure 5.19: Analysis Results: Flow Control
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5.1.3.1 Analysis Results: Flow Control Summary

The Flow Control Results Summary is shown in Figure 5.20.

Analysis Results

Device Under Test Diagnostics Summary 1 0UT OF 1 TESTS | Results Summary 3 CHECKED |
Unknown Device
1 1 0 0 0 1 0
m TOTAL ® PASSED ® FAILED ® ABORTED DONE WARNINGS O ERRORS

Figure 5.20: Analysis Results: Flow Control Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

The progress meter shows the test 100% complete taking 42 seconds

1 out of 1 tests PASSED

0 tests were ABORTED

0 tests were DONE

3 Parameters were Checked during the test (see “Flow Control” on page 130)
1 Warning and 0 Errors were issued during the test (“Flow Control Credits
Advertised”)

[ Iy I Wy
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51.4 Results: Performance

5.1.4.1 Performance Test Results

The fourth System Level Test run was Performance and the Results are shown in Figure 5.21.

LinkExpert _ o X
File Diagnostics Options Help
Diagnostics Analysis Results
ice Under T iagnosti mm Results Sum... [ 4RESULTS
%
Unknown Device 100
Omin 32sec 1 1 0 O O 0 0
TOTAL ® PASSED ® FAILED ® ABORTED ® DONE WARNINGS O ERRORS

Diagnostic Status Action CONFIGURATION SPACE: m

| LinkExpert System Level Tests

Vv Diagnostics Completed! C RERUN.. v [M) SAVE [ EXPORT

¥ Link Establishment S 0 x Status % Test + Diagnostic Message *+ EXPAND ALL COLLAPSE ALL

+ Link Maintenance Passed Performance Device activity successfully recorded v

~ Flow Control Information Performance No thresholds were checked v

~ Performance Passed Performance Bus utilization data was collected v

T POWeT Management Passed Performance Throughput data was collected v/

Analyzer Device v

Analyzer:  Summit T3-8 SN:63135 Goemse )& 2

Status: Connected
Lanes: us 0000 o (XXX J
Inv. Polarity: PO s+

Figure 5.21: Analysis Results: Performance
5.1.4.2 Device Activity Successfully Recorded

The first part of the test is to establish a successful recording. See Figure 5.22.

v Diagnostics Completed!

Status + Test = Diagnostic Message +~ EXPAND ALL COLLAPSE ALL

(@) Passed Performance Device activity successfully recorded

Recording system activity to create a trace file is crucial for further Performance analysis. The recorded trace file contains all the
information needed to analyze the Performance. To review the trace you can click the link below

Open Trace in Viewer

Figure 5.22: Performance Test: Part 1 -> Successful Recording
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5.1.4.3 Performance Part 2: Information about Thresholds

The second part of the test is to check thresholds. In this case none were set. See Figure 5.23.

Vv Diagnostics Completed! C RERUN.. ¥ [™) save [ ExporT
Status * Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
® Information Performance No thresholds were checked o

Performance test compares link efficiency against expected parameters - minimum and maximum thresholds.

If expectation are not met, then test fails. Possible reason for that could be:
« Absence of proper activity. Please make sure that the device is running activity before pressing OK button at the beginning of this test
« Improper device functioning. In this case, Link Establishment test or Link Maintenance test may give more details
« Incorrect thresholds for the specific device. Make sure that Performance Profile in Run Options contains correct values

Thresholds are not set
To make this test useful, please go to Run Options and set thresholds

Latency
Parameter Upstream Threshold (max) Downstream Threshold (max)
Split Transaction Latency (min) 105.750 ns No data
Split Transaction Latency (avg) 2.050 us No data
Split Transaction Latency (max) 9.333 us Don't care No data Don't care
Throughput
Parameter Upstream % Threshold (min) Downstream % Threshold (min)
Read Data Throughput 0.000 MB/s 0.000 % Don't care 3.366 MB/s 0.088 % Don't care
Write Data Throughput 0.002 MB/s 0.000 % Don't care 0.001 MB/s 0.000 % Don't care

Figure 5.23: Performance Results: Thresholds Part 2a

Maximum packet sizes in bytes

Packet Type  Upstream  Downstream

CplD 0 128
MWr(32) 4 4
MWr(64) 16 0

Link Information

Speed 8.0 GT/s
Width x4

Open Trace in Viewer

Figure 5.24: Performance Results: Thresholds Part 2b
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5.1.4.4 Performance Part 3: Bus Utilization

The third part of the Performance Test is to collect bus utilization information. See Figure 5.25.

W Diagnostics Completed! C RERUN.. ¥ [M) SAVE [ EXPORT
Status + Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
© Passed Performance Device activity successfully recorded v
® Information Performance No thresholds were checked v
@ Passed Performance Bus utilization data was collected -
2.00
150
-
=
€ 1.00
g
v
a
0.50
nop ' : . : . : . = 8- . 4
68.5 2528.5 41988.5 7418.5 9908.5
Time (ms)

B Upstream Downstream

Bus Utilization Report

Bus Utilization Upstream Downstream

min 0.0000% 0.0000%
avg 0.0164% 0.5366%
max 0.0500% 1.6079%

Open Trace in Viewer
Figure 5.25: Performance Test: Bus Utilization
5.1.4.5 Performance Part 4: Throughput
The throughput of the system can be seen in Figure 5.26 on page 208.
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Vv Diagnostics Completed! C RERUN... ¥ [™) SAVE [ EXPORT
Status ~ Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
© Passed Performance Device activity successfully recorded v
® Information Performance No thresholds were checked v
@ Passed Performance Bus utilization data was collected v
@ Passed Performance Throughput data was collected -
60.0

@

W

g

2 40.0

N

Fl

£

w 20.0

H

c

=

[

0o S =

68.5

Throughput Report

2523.5 1978.5 7433.5 9888.5

Time (ms)

W Upstream [ Downstream

Throughput Upstream Downstream

min 0.0000 MBytes/s 0.0000 MBytes/s
avg 0.0082 MBytes/s  18.2913 MBytes/s
max 0.0248 MBytes/s 54.4798 MBytes/s

Open Trace in Viewer

Figure 5.26: Performance Part 4: Throughput

5.1.4.6 Analysis Results: Performance Summary

The Performance Results Summary is shown in Figure 5.27.

Analysis Results -

Device Under Test

Unknown Device

conricuraTion seAce: (SRSl

Diagnostics Summary 1 OUT OF 1 TESTS Results Sum... | 4RESULTS
100%
Omin 32sec 1 1 0 0 0 0 0
TOTAL ©® PASSED @ FAILED ©® ABORTED ® DONE WARNINGS O ERRORS

Figure 5.27: Analysis Results: Performance Summary

Q

208 LinkExpert User Manual

The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

The progress meter shows the test 100% complete taking 16 minutes and 21
seconds

1 out of 1 tests PASSED, O tests were ABORTED, 0 tests were DONE

4 Parameters were Checked during the test (see “Performance Test” on

page 131)

0 Warnings and 0 Errors were issued during the test
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5.1.5 Results: Power Management

Power Management Results

The first result shows that the device's activity is successfully recorded. All further
analysis will be based on the recorded trace. See Figure 5.28.

LinkExpert - o

File Diagnostics Options Help

Diagnostics Analysis Results

Diagnostics Summary 5 OUT OF 5 TESTS Results Sum... | 23 RESULTS

Device Under Test

Cedar HDMI Audio [Radeon HD

5400/6300 Serles] by Advanced Micr... 5 4 1 0 0 5 2
N R N TOTAL ® PASSED ® FAILED ® ABORTED DONE 'WARNINGS © ERRORS
Diagnostic Status Action CONFIGURATION SPACE: m
| LinkExpert System Level Tests Status Test Diagnostic Message EXPAND ALL CO
niEnance Tecce, (] rassed How Control HOW Lontrol Lreaits aavertusea
~ Flow Control (@] Passed Flow Control Flow Control Credits analysis performed
~ Performance & © Passed Performance Device activity successfully recorded
~ Power Management ® Information Performance No thresholds were checked

< System activity recording v PASSED > (@) Passed Performance Bus utilization data was collected

LTSSM PM analysis \

Device PM capabilities check (@) Passed Power Management System activity successfully recorded

®

Passed Performance Throughput data was collected

Analyzer Device
Recording system activity to create a trace file is crucial for further analysis. The recorded trace file contains all the information needed to
obtain the Power Management Characteristics of the DUT. To review the trace you can click the link below

Analyzer:  Summit T3-8 SN:63135 oo )& 2

Open Trace in Viewer

Status: Connected Warning Power Management Invalid LTSSM transitions are detected
Lanes: us 0s

Inv. Polarity:
& Warning Power Management Not all the Device Power Management capabilities were verified

Figure 5.28: Power Management Test: Device’s Activity Recorded

The second key result displays the LTSSM diagram for the recorded activity, and shows invalid transitions if
any. It also shows the lowest Power state the system was in. See Figure 5.29 on page 210.
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LinkExpert — o X

File Diagnostics Options Help

Diagnostics Analysis Results
Device Under Test Diagnostics Summary Results Sum...
{8 Run Options Select Tests ~ m %
Cedar HDMI Audio [Radeon HD 100
5400/6300 Series] by Advanced Micr... Somin 05sec 5 4 1 0 0 5 2
TOTAL  @PASSED @ FALED  ® ABORTED  ® DONE O WARNINGS O ERRORS
Diagnostic Status Action CCONFIGURATION SPACE: m
| LinkExpert System Level Tests Status Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
L LI TP
Warning Power Management Invalid LTSSM transitions are detected Co
~ Flow Control

~ Performance & PASSED) / LTSSM diagram \

System activity recording V' PASSED
Polling
LTSSM PM analysis )

Device PM capabilities check ! Configuration Hot Reset

Analyzer Device O Loopback

Analyzer:  Summit T3-8 SN:63135 {é’? == LOs Recovery

Status: Connected k /

Lanes: us 0s : .
Inv. Polarity: Invalid LTSSM state transitions

Disabled

Upstream Downstream

Figure 5.29: Power Management Test: LTSSM Diagram

The last key result shows information about Device Power Management states support, and about L1 sub-
states support. This result also relies on Link Establishment diagnostic results. See Figure 5.30 on page 211
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File Diagnostics Options

Diagnostics

{0} Run Options

Help

Analysis Results

Device Under Test Diagnostics Summary

= T

5OUT OF 5 TESTS Results Sum...

Device Power Management States supported

PCle Data Center SSD by Intel 100%
Corporation 1h 26min 5 4 1 0 0 5 2
TOTAL  @PASSED @ FALED  ® ABORTED  ® DONE WARNINGS | © ERRORS
Diagnostic Status Action CONFIGURATION SPACE: m
| LinkExpert System Level Tests Status % Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
- unRwannenanee ey,
@ Error Performance Both channels data is missing v
~ Flow Control
@ Error Performance Traffic was not recorded v
~ Performance @
(@] Passed Power Management System activity successfully recorded v
~ Power Management
Warning Power Management Invalid LTSSM transitions are detected N
System activity recording V' PASSED
/ Warning Power Management Not all the Device Power Management capabilities were verified "\
LTSSM PM analysis

<Device PM capabilties check

DO Yes (required)
Analyzer Device v D1 No(optional)
D2 No (optional)
D3 Yes (required)
Analyzer:  Summit T3-8 SN:63135 & 2
Cannot detect the L1 substates support for the device under test. Please make sure Link Establishment test was run, and Configuration
Space was detected
Status: Connected
Lanes: us =3 \ w/
Inv. Polarity:
HAEL Qpen Trace in Vie
Figure 5.30: Power Management Test: L1 Sub-State Support
The complete set of Power Management Test and the Results are shown in Figure 5.31 on page 211.
LinkExpert - o X
File  Diagnostics  Options  Help
Diagnostics - - Analysis Results
. m Device Under Test Diagnostics Summary Results Summary
Unk Devi 100%
inknown Device vt 1 1 0 0 0 1 0
Degac o oA P — TOTAL | @PASSED | @FALED | @ ABORTED | ® DONE WARNINGS © errors
I EDKE el S = + Diagnostics Completed! C ReRUN.. v [ save 7 Export
~ Link Establishment O 0o x Status Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
~ Link Maintenance O x Passed Flow Control System activity successfully recorded
~ Flow Control 0 x Warning Flow Control Flow Control Credits advertised
~ Performance (o) 1 © Passed Flow Control Flow Control Credits analysis performed
~ Power Management O x
Analyzer Device C
Analyzer:  Summit T3-8 SN:63135 & 2
Status: Connected
Lanes: us 0000 o LX)
Inv. Polarity: *+* =i

Figure 5.31: Power Management:
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5.1.5.1 Analysis Results: Power Management Summary

The Power Management Results Summary is shown in Figure 5.32.

Analysis Results

Device Under Test Diagnostics Summary 10UT OF 1 TESTS | Results Summary 3 CHECKED |
Unknown Device
1 1 0 0 0 2 0
m TOTAL ® PASSED @ FAILED @ ABORTED DONE WARNINGS © ERRORS

Figure 5.32: Analysis Results: Performance Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

The progress meter shows the test 100% complete taking 3 minutes and 53
seconds

1 out of 1 tests PASSED

0 tests FAILED

0 tests ABORTED

0 tests DONE

3 Parameters were Checked during the test (see “Power Management Test” on
page 136)

2 Warnings and 0 Errors were issued during the test

0O00O0ODO O

O
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5.2 Analysis Results: PCle 3.0 Compliance Package Tests

5.21 Loading the PCle 3.0 Compliance Package Tests

If you select the PCle 3.0 Compliance Package Tests, the system will run up to 125 tests depending on which
ones you select. When you select the PCle tests a Warning message will pop up reminding you that if you
select this set of tests the results from the previous set (LinkExpert System Level Tests) will be lost. This gives
you the opportunity to Save the previous results if you have not already done so. See Figure 5.33.

Add/Remove PCle diagnostics to run ®
125/125 Test(s) Selected Apply

Test 5 —
Warning

PCle 3.0 Compliance Package T Select All Deselect A

Show Tests Groups: ‘ PCle 3.0 Compliance Package Tests  ~

Link 41-20 ReservedFiel At

Tests from a different category are already selected. If you continue to
Link 52-10 Retransmitc  accept and apply new tests your previous selections will be lost. Continue
to "Apply" ?

Link 52-100 ReplayTLPC

Link 52-11 REPLAY_TIML«

a transaction

dged TLP is retransmitted first

©

R is working properly by not

Q)

sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

Q)

Link 52-12 REPLAY_NUM

Figure 5.33: PCle 3.0 Compliance Package Tests

If you select “Yes” the PCle 3.0 Compliance Package Tests will be loaded and ready to run. See Figure 5.34
on page 214.
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8 Linkespert - x
File Diagnostics Options Help
Diagnostics Analysis Results

P —— Device Under Test Diagnostics Summary [(ooutoF 1TEsTS Results Summary [(ocHeckeD
{G¢ Run Options Select Tests  ~ ‘ ‘
Unknown Device
0 0 0 0 0 0 0
= TOTAL | @PASSED | @FALED | @ ABORTED | ® DONE WARNINGS © eRRORS

ﬂgnosm Status Action \(O\‘ CURATION SPACE

PCle 3.0 Compliance Package Tests Status + Test + Diagnostic Message + EXPANDALL COLLAPSE
Link 41-20 ReservedFieldsDLLPReceive
Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM
PCle 3.0 Compliance Package Tests: Loaded

Link 52-160 UndefinedDLLPEncoding

Link 52-170 WrongSeaNuminAckDLLP NOT STARTED /
I zar/E i Davi
2

Analyzer:  Summit T3-8 SN:63135 Goome )& 2

D 0O 0 0 0 0 0 O

Status: Connected

: us os (XXX J
Inv. Polarity: e e
Exerciser:  Z3-16 SN:14877 vost 25 s 0}

Figure 5.34: PCle 3.0 Compliance Package Tests: Loaded

5.2.2 Results: PCle 3.0 Compliance Package Tests

The results from running the 125 PCle 3.0 Compliance Package Tests are shown in Figure 5.35 on
page 215.
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LinkExpert - o X

File Diagnostics Options Help

Diagnostics Analysis Results
P Device Under Test Diagnostics Summary Results Summary
{8 Run Options Select Tests ~
Unknown Device
125 36 8 0 0 0 89
= ) —— P concurmmonseace: (T TOTAL  @PASSED  @FALED @ ASORTED  ® DONE WARNINGS © ERRORS
q PCle 3.0 Compliance Package Tests ‘ ) W Diagnostics Completed! C RERUN.. v [) SAVE [} EXPORT
Link 66-10 ASPML1-01-8_0 0 x Status % Test 4 Diagnostic Message * EXPANDALL COLLAPSE ALL
Link 66-10 ASPML1-03-2_5 ° @ Passed Link 41-20 ReservedFieldsDLLPReceive  Test passed ~
Link 66-10 ASPML1-03-5_0 ° Passed Link 52-10 RetransmitOnNak Test passed w
Link 66-10 ASPML1-03-8_0 o X (@) Link 52-100 ReplayTLPOrder Test passed v
Trans 1-2 TXN_BFT_RequestCompletion..... PASSED) (»] @ Passed Link 52-11 REPLAY_TIMER Test passed v
: ; © | Passed Link 52-12 REPLAY_NUM Test passed v
Analyzer/Exerciser Devices - v -
@ Passed Link 52-150 CorruptedCRC_DLLP Test passed v
Analyzer:  Summit T3-8 SN:63135 & 2
@ Passed Link 52-160 UndefinedDLLPEncoding Test passed v
Status: Connected
anee 3 ® = ° @ Passed Link 52-170 WrongSeqNumInAckDLLP Test passed v
Inv. Polarity: 5 +
@ Passed Link 52-20 LinkRetrainOnRetryFail Test passed ™
Exerciser:  73-16 SN:14877 &
@ Passed Link 53-20 BadLCRC Test passed v
Link State: Lo
@) Passed Link 53-31 DuplicateTLP Test passed v

Figure 5.35: Results: PCle 3.0 Compliance Package Tests

5.2.3 Summary of PCle 3.0 Compliance Package Tests

Analysis Results Summary of PCle Tests see Figure 5.36.

Analysis Results

Device Under Test Diagnostics Summary Results Summary
100%
1h 02min 1 25 36 89 0 0 0 89

TOTAL @ PASSED @ FAILED @ ABORTED  ® DONE WARNINGS O ERRORS
CONFIGURATION SPACE: m

Unknown Device

W/ Diagnostics Completed! C RERUN.. v [™) SAVE [ EXPORT

Figure 5.36: Analysis Results: Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

The progress meter shows the test 100% complete taking 1 hour and 2 minutes
36 out of 125 tests Passed, 89 out of 125 tests had Errors

125 Parameters were Checked during the test

O test ABORTED, O tests DONE

0 Warnings and 89 Errors were issued during the tests

0O00O0ODO
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5.3 Analysis Results: PCle Validation Test (Endpoint)

5.3.1  Validation Tests (Endpoint) Loaded

The Validation Tests (Endpoint) have been loaded. See Figure 5.37.

LinkExpert - [u] Xi
File Diagnostics Options Help
Diagnostics Analysis Results
~ ) 0 0
& Run Options T - Device Under Test Diagnostics Summary 00UT OF 0 TESTS Results Summary
L % X 0%
Unknown Device
Omin Osec 0 0 0 0 0 0 0
TOTAL ® PASSED @ FAILED ® ABORTED DONE WARNINGS O ERRORS
Diagnostic Status Action conricurationseace:  [[ERSUN
| Validation Tests (Endpoint) Status Test Diagnostic Message EXPAND ALL

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

© © 0 0 O

Link 52-12 REPLAY_NUM
Analyzer/Exerciser Devices

Analyzer:  Summit T3-8 SN:63135 oo & 2

Status: Connected

Lanes: us ® os [ ]
Inv. Polarity: &

Exerciser: Z73-16 SN:14877 Host, 8.0 GT/s x1 §C%

Link State: Lo

Figure 5.37: Validation Tests (Endpoint): Loaded
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5.3.2 Validation Tests (Endpoint) Results

Analysis Results: Validation Tests (Endpoint) see Figure 5.38.

LinkExpert - ] X
File Diagnostics Options Help
Diagnostics Analysis Results
& m Device Under Test ! Diagnostics Summary Results Summary
Unknown Device 100
10min 14sec 26 18 8 0 0 0 8
TOTAL  @PASSED | @FALED @ ABORTED  ® DONE WARNINGS © ERRORS
~ Diagnostic tatus Act'la\ conricurationseace:  [[EEHIN
| NEIISEoOpeSE (Bndpont) V' Diagnostics Completed! C RERUN.. ~ [7) SAVE [ EXPORT
Link 41-20 ReservedFieldsDLLPReceive ° X N Status & Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
Link 52-10 RetransmitOnNak 0 x Passed Link 41-20 ReservedFieldsDLLPReceive  Special test passed 2
Link 52-100 ReplayTLPOrder 0 x @ Pad) Link 41-20 ReservedFieldsDLLPReceive ~ Test passed v
Link 52-11 REPLAY_TIMER 0 x ©  Passed Link 52-10 RetransmitOnNak Test passed v
tmk 52-12 REPLAY_NUM (»] / © | Passed Link 52-100 ReplayTLPOrder Test passed v
n . @ Passed Link 52-11 REPLAY_TIMER Test passed N
Analyzer/Exerciser Devices ———————— ~ §
@ Passed Link 52-12 REPLAY_NUM Test passed v
Analyzer:  Summit T3-8 SN:63135 & 2
@ Passed Link 52-150 CorruptedCRC_DLLP Test passed v
Status: Connected
e S ® | os ° @ Passed Link 52-160 UndefinedDLLPEncoding Test passed v
Inv. Polarity: - =
@ Passed Link 52-170 WrongSeqNumInAckDLLP Test passed %
Exerciser:  Z3-16 SN:14877 Be
@ Passed Link 52-20 LinkRetrainOnRetryFail Test passed ™
Link State: Lo
Passed Link 53-20 BadLCRC Test passed v

Figure 5.38: Validation Tests (Endpoint) -> Results
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5.3.3 Summary of Validation Test (Endpoint)

Analysis Results: Validation Tests (Endpoint) -> Summary see Figure 5.39.

Analysis Results

Device Under Test Diagnostics Summary 26 OUT OF 26 TESTS Results Summary | 27 CHECKED
Unknown Device
26 18 8 0 0 0 8
TOTAL @ PASSED ® FAILED @ ABORTED DONE WARNINGS O ERRORS

CONFIGURATION SPACE: m

Figure 5.39: Validation Tests (Endpoint): Result Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

O The progress meter shows the test 100% complete taking 10 minutes and 14
seconds.

0O 18 out of 26 tests Passed, 8 out of 26 tests Failed, 27 Parameters were Checked
during the tests

O O tests ABORTED, O tests DONE

O 0 Warnings and 8 Errors were issued during the tests
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54 Analysis Results: PCle Validation Tests (Root Complex)

5.4.1 Validation Test (Root Complex) Loaded

The Validation Tests (Root Complex) have been selected and applied. See Figure 5.40.

Add/Remove PCle diagnostics to run ()

Show Tests Groups: ‘ Validation Tests (Root Complex) v ‘ 16/16 Test(s) Selected Apply

Test

Validation Tests (Root Complex)

Link 41-20 ReservedFieldsDLLPReceive

Link 52-10 RetransmitOnNak

Link 52-100 ReplayTLPOrder

Link 52-11 REPLAY_TIMER

Link 52-12 REPLAY_NUM

Link 52-150 CorruptedCRC_DLLP

Link 52-160 UndefinedDLLPEncoding
Link 52-170 WrongSeqNumInAckDLLP
Link 52-20 LinkRetrainOnRetryFail
Link 53-20 BadLCRC

Link 53-31 DuplicateTLP

Trans 1-1 TXN_BFT_RequestCompletion

Description

Select All Deselect A

The intent of this test is to verify that the DUT truly ignores reserved fields in an
ACK DLLP by sending arbitrary data in those fields.

The intent of this test is to ensure that a DUT will retransmit a transaction
for which a NAK has been issued.

The intent of this test is to verify that the oldest unacknowledged TLP is retransmitted first
in replay...

The intent of this test is to ensure that a DUT's REPLAY_TIMER is working properly by not
sending...

The intent of this test is to ensure that a DUT will keep retransmitting
a transaction for which a NAK has been issued on purpose...

The intent of this test is to ensure that a DUT recognizes a DLLP with bad
CRC, drops it and logs a BAD_DLLP port error.

The intent of this test is to verify that the DUT silently drops any DLLP
with undefined encoding (any pattern for DLLP type that is reserved right now) ...

The intent of this test is to verify that the DUT drops any ACK DLLP that doesn't
have a sequence number corresponding to an unacknowledged TLP and logs...

The intent of this test is to ensure that the link connected to the DUT
will go into retraining after trying for REPLAY_NUM of times to get a TLP...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify that a receiver discards a TLP with bad CRC by NAKing it
and...

The intent of this test is to verify basic Request
and Camnletinn handline nf Rnnt Camnley devirec

Figure 5.40: Validation Tests (Root Complex): Selected and Applied

5.41.1 Root Complex DUT

For Root Complex testing, perform the following steps to execute a test:

1. Turn OFF the DUT PC.
2. Insert the PCle Exerciser Device Emulator card in the slot to be tested on the DUT

system.

3. Connect the PCle Exerciser system to the PCle Device Emulator card using cables
supplied by Teledyne LeCroy.
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4. Connect the PCle Analyzer system to the Device Emulator card using cables supplied
by Teledyne LeCroy.

5. Connect the PCle Application and PCle exerciser systems to the USB ports of the PC
on which the LinkExpert Test Tool is running.

6. Power ON the PC and the PCle application and PCle exerciser systems.

7. Open the LinkExpert Test Tool and select Root Complex tests, See Figure 5.40

8. Click the Boot RC button in the LinkExpert Test Tool.

9. Turn ON the DUTPC. 1

10. Boot the DUT PC into the operating system, supported ones are:

Windows 10 (x86 and x64)

Windows 11 (x86 and x64)

Windows Server 2016 (x64)

Windows Server 2019 (x64),
O Linux distributions. (Ubuntu, CentOS, RedHat)

11. Install the Teledyne LeCroy PCle Exerciser Device Emulator driver for the Device
Emulator card using the installation instructions below.

0O0D0OO

12. Select Root Complex tests to execute.

5.4.2 Switch Downstream Port DUT The Root Complex

Setup can also be used to test a downstream port of a Switch device. Insert the Switch interface card in the
PCI Express slot of the host PC. Insert the Device Emulator card in the downstream slot on the Switch.
Otherwise, perform the same steps as in (above) Root Complex DUT.

5.4.3 Device Emulator Driver for Root Complex Testing

Root Complex testing requires installing a driver for the Device Emulator PCl Express Endpoint on the DUT
system.

Currently supported operating systems are:

O Windows 10 (x86 and x64)
Windows 11 (x86 and x64)
Windows Server 2019 (x64)
Windows Server 2016 (x64)
Ubuntu,

O CentOS (see details below)

0O0D0OO

After installing the PCle application suite, you can find the drivers in the folder:

C:\Users\Public\Documents\LeCroy\PCIe Protocol
Suite\ScriptAutomationTestTool\Drivers

Copy the \Drivers folder from the testing PC to a USB to use for installation on the DUT. The \Drivers \linux
contains the files needed to install and build the driver under Linux distributions.
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5.4.4 Installation Instructions under Windows

When you first boot the system for Root Complex testing, the New Device plug-and-play wizard appears for
the Device Emulator PCI Express Endpoint. The Device Emulator presents itself to the system as an Ethernet
Controller device. Follow the wizard instructions. When asked for the driver location, point to the
appropriate subfolder of the \Drivers folder for your operating system.

The lcrypede.inf driver installs. The Device Emulator device appears in the Device Manager under a Sample
Drivers group named LeCroy PETrainer Device Emulator Driver for PCl Express Root testing. After you install
the driver, you can restart the DUT, if necessary, and perform testing.

If you move the Device Emulator to another PCI Express slot for testing, you must install the driver again.
After the first test, you can use the Install the software automatically option of the New Device plug-and-play
wizard to install the driver.

5.4.5 Note on enabling the “phantom” Advanced Error Reporting Capability

The Advanced Error Reporting Capability structure for the Root or Switch ports should be enabled by default.
However, some Root Complex DUT setups may not enable the Advanced Error Reporting Capability
structure for the Root or Switch ports. Advanced Error Reporting may be fully operational, but the Advanced
Error Reporting Capability structure does not link within the Root or Switch port’s Enhanced Configuration
Space.

The Device Emulator Driver includes an option to test Advanced Error Reporting features. After you install the
driver, perform the following steps to perform the test: Teledyne LeCroy Running Tests 20 PCIExpress™ Script
Automation Test Tool User Manual for Teledyne LeCroy Analyzer/Trainer™

1. Using a registry editor, locate the enumerator key for the Device Emulator under the
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Enum\PCI path. The name is
based on the LeCroy Vendor ID (0x1570) and the Product ID used for Root testing
(0xA2309).

2. Under the enumerator key, find the key for the current device instance. That key
includes a Control entry.

3. Open the DeviceParameters folder for the instance key. 4. Add a DWORD value
named AdvancedErrorStructOffset in the DeviceParameters folder. Set the value for
this entry to the byte offset of the “phantom” Advanced Error Reporting Capability
structure within the Root or Switch port’s Enhanced Configuration Space. 5. Re-start
the DUT. You can now perform full testing of the port, including Advanced Error
Reporting

5.4.6 Installation Instructions under Linux

5.4.6.1 Dependencies
Root Access
Installation of the module requires root privileges. Preferably, grant sudo access tonormal users:

S su -c "vi /Jetc/sudoers" (or editor of choice)
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(You can also log in as the root user, or switch to root via the su command.) Add individual user access by
adding your username and permissions. For example: <username> ALL=(ALL) ALL You can also add group
access by uncommenting and/or modifying one of the provided examples. The sudoers file describes the
various permissions.

GNU C Compiler (GCC)

Only a GNU C compiler can compile the Device Emulator module source code. Some Linux distributions
install this compiler by default. To check whether your Linux distribution has installed GCC, type gcc to see if
the command is found or not.

Ubuntu typically installs GCC by default.
Linux Kernel Headers

To compile the module for the particular kernel requires kernel headers. The kernel header version should
match that of the kernel. The package management system usually manages kernel headers.

Ubuntu packages

When you are building the Root Complex test driver using Ubuntu distribution (latest official version used:
14.10) of Linux ensure that you have refreshed your libraries and added necessary modules/packages to the
installation:

Run:
1. sudo apt?get install gcc
2. b.sudo apt?get update
3. sudo apt?get dist?upgrade (ONLY If applies)
Module Use

Source Installation

Choose a directory in which to place the module sources, change to that directory, and "untar" the source
tarball.

$ tar xzf pcide 1 O.tar.gz
$ cd pcide
$ make

Module Installation

You must have root privileges to install the module. Preferably, use the sudo command to install the module
with root privileges. During installation, you can pass optional commands to control the module.

$ sudo insmod pcide.ko <option=0]|1>

The available options are:

LinkExpert User Manual



Analysis Results: PCle Validation Tests (Root Complex) Teledyne LeCroy

TABLE 5.3: Installation Options

Option Result

poll=1 poll=1 is for module to poll Device Emulator commands.

poll=0 is for module to use an interrupt. If you omit this parameter, default is 0.
Important: Use the poll=1 polling mode when testing with the Summit Z3 Trainer
traffic generators.

msi=1 msi=1 is for MSI mode interrupts.

msi=0 is for legacy interrupts. Legacy interrupts are ignored if you use the
poll=1 option.

If you omit this parameter, default is 0. Note: This setting is currently not in use.

debug=1 debug=1 prints verbose debug messages to the system or kernel logging file.
debug=0 prints normal messages.
If you omit this parameter, default is 0.

mcfg=<ADDRESS> | Use decimal or hexadecimal (prefixed with “Ox”) for the root port

configuration space address. The system uses this address only if the module
does not find the value.

aer=<ADDRESS> Use decimal or hexadecimal (prefixed with “Ox”) for the root port advanced

error reporting space address. The system uses this address only if the module
does not find the value.

An example of module installation with options is:

$ sudo insmod pcide.ko debug=1l poll=l

5.4.7 Module Removal

To remove the module, type:
$ sudo rmmod pcide

Using the above methods, the module does not stay loaded in memory. You must install the module after
each reboot.

To install the module so that it stays loaded in memory, you can:

O Call the sudo insmod ... command from a script run at boot time with root
privileges.

O Copythepcide.ko fileintothe path /1ib/modules/$ (uname -r) whereit
will load automatically. $ (uname -r) will resolve into the particular kernel ver-
sion number that is currently running.
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5.4.8 Test Driver Functionality (Windows or Linux)

The driver does the following:

O Allocates a buffer in the system memory that is accessible by the Device Emula-
tor for storing commands to the driver as well as for general DMA.

O Maps the Device Emulator memory and IO spaces for access.

O Locates the configuration space for the Root or Switch downstream port to
which the Device Emulator attaches.

O Takes control of the named Root or Switch port and configures it so that no
errors on that port result in an interrupt being forwarded to the system soft-
ware.

O Implements a protocol with the Device Emulator that the CTP will use for exe-
cuting the tests.

The driver locates the configuration space for the Root or Switch downstream port to which the Device
Emulator attaches by following the ACPI structures created by the system BIOS. It looks for the MCFG
structure (as defined by the PCI Firmware specification) to be pointed at by the ACPI RSDT or XSDT
structures. The MCFG structure points to the location of the mapped PCl Express configuration spaces.

If the driver cannot find the MCFG structure, RSDT structure, XSDT structure, Device Emulator configuration
space, or Root or Switch downstream port configuration space, the Script Automation Test Tool refuses to
perform any of the normal tests. To indicate this case, the software reports that the Special test FAILED.

The Device Emulator communicates with the driver by:

1. Writing a command in the command area of the system buffer.
2. Interrupting the system using legacy PCl interrupt emulation.

Upon receiving the interrupt, the driver acknowledges it, examines the command buffer contents, and
executes the command.

The command types that the driver can execute are:

O Report information about system variables (such as the physical address of the
command buffer) and the root/switch port found. The Special test for Root test-
ing uses this command (the default command).

O Execute a Configuration Read transaction from the PCl compatible portion of the
Device Emulator configuration space.

O Execute a Configuration Write transaction to the PCI compatible portion of the
Device Emulator configuration space.

O Execute a Memory Read transaction to one of the two Memory spaces on the
Device Emulator.

O Execute a Memory Write transaction to one of the two Memory spaces on the
Device Emulator.

O Execute an 10 Read transaction to the 10 space on the Device Emulator.

O Execute an IO Write transaction to the IO space on the Device Emulator.

Q Clear all error status bits for the Root or Switch port to which the Device Emula-
tor attaches.

O Reflect the current values of the Error Reporting Registers for the Root or Switch
port to which the Device Emulator attaches to the PCI Express link. This can use
Configuration Writes or Memory Writes.
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Q Retrain or Hard Reset the link to the Device Emulator.

O Send a series of Memory Write transactions. The Device Emulator monitors
those transactions and signals when the driver should stop sending them. (This
command can ensure that the next transaction from the DUT has a specific Tag
value, so that it can be completed from the Trainer script.)

O Read a specified register from the Configuration Space for the Root or Switch
port to which the Device Emulator attaches.

O Write a specified register to the Configuration Space for the Root or Switch port
to which the Device Emulator attaches.

5.4.9 Validation Tests Boot Root Complex

After the Validation Tests (Root Complex) tests have been loaded the Diagnostics pane will update to include a

Boot RC tab to ensure that the Root Complex has been initialized before the Validation Tests are
executed. See Figure 5.41 on page 226.
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File Diagnostics Options Help

Diagnostics
‘ 6% Run Options Select Tests ~ m
Diagnostic Status Action
Validation Tests (Root Complex)

Launch root complex initialization procedure
to prepare testing system. This procedure
must be fulfilled before root complex tests
are started.

Link 41-20 ReservedFieldsDLLPReceive NOT STARTED

Link 52-10 RetransmitOnNak NOT STARTED

Link 52-100 ReplayTLPOrder NOT STARTED

Link 52-11 REPLAY_TIMER NOT STARTED

Link 52-12 REPLAY_NUM NOT STARTED

©O 0 0 0 0 O
(i

Link 52-150 CorruptedCRC_DLLP NOT STARTED

B imla N AN e e L e IOV OV e Bl M A e n \/

Figure 5.41: Validation Tests (Root Complex): Loaded

After the Root Complex has been initialized the Validation Tests can be started.
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5.4.10 Results of Validation Tests (Root Complex)
Analysis Results -> Validation Tests (Root Complex) see Figure 5.42

5 LinkExpert - X

File  Diagnostics  Options  Help

Diagnostics Analysis Results

= = == Device Under Test Diagnostics Summary T60UTOF 16 TESTS Results Summary 16 RESULTS
£} Run Options Select Tests ~ [l RunAll
Unknown Device
16 12 4 0 0 0 4
. ) TOTAL | @PASSED | @FALED | @ABORTED | ® DONE WARNINGS © exrors
Diagnostic Status Action conricuration seace: (STl

Validation Tests (Root Complex) M cave 7 EXPORT
Link 52160 UndefinedDLLPEncoding Rorsseo)
° Status ¢ Test + Diagnostic Message + (EEANDALL
Liok 52:170 WrongSegtkmniAciOLLP 0 @  railed Link 41-20 ReservedFieldsDLLPReceive  Test failed
Link 52-20 UnkRetrainOnRetryFal [ @ | Passed Link 52-10 RetransmitOnNak Test passed
N
Link 53-20 BadLCRC [>) mgsed Link 52100 ReplayTLPOrder Test passed
Uk SZ31DIpHaRTLE (] Q@ | Passed Link 52-11 REPLAY_TIMER Test passed
Trans 1-1 TXN_BFT_RequestCompletion [>] ©  Passed Link 52-12 REPLAY_NUM Test passed
Trans 1-2 TXN_BFT_CompletionTimeout [>] ©  Passed Link 52150 CorruptedCRC_DLLP Test passed
Trans 2-4 TXN_BFT_ErrorSignaling ° @ Passed Link 52-160 UndefinedDLLPEncoding Test passed
Tra0z3:1 XN BET_ AowControlink (] © | Passed Link 52-170 WrongSeqNumInAckDLLP  Test passed
LSO RIS S ol e —— (] / Q@  Passed Link 52-20 LinkRetrainOnRetryFail Test passed
Analyzer/Exerciser Devices @  Passed Link 53-20 BadLCRC Test passed
Analyzer: Summit T34 SN:14028 & = @ Passed Link 53-31 DuplicateTLP Test passed
@ Passed Trans 1-1 TXN_BFT_RequestCompletion  Test passed
Status: Connected
3 s ° o5 ° @  Failed Trans 1-2 TXN_BFT_CompletionTimeout ~ Test failed
Inv. Polarity: - +
Exerciser: 7316 SN:12681 Commann) & Q@  railed Trans 2-4 TXN_BFT_ErrorSignaling Test failed

@ | railed Trans 3-1 TXN_BFT_FlowControlinit Test failed
LinkState: L0
D

Figure 5.42: Validation Tests (Root Complex): Results

5.4.11 Validation Tests (Root Complex): Summary

See Figure 5.43.

Analysis Results

Device Under Test

Diagnostics Summary 16 OUT OF 16 TESTS Results Summary

Unknown Device 16 12 4 0 0 0 4

TOTAL ® PASSED @ FAILED ® ABORTED ® DONE WARNINGS O ERRORS

conricuraTionseace:  [EERE

Figure 5.43: Validation Tests (Root Complex): Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

O The progress meter shows the test 100% complete taking 1 minute and 43
seconds.

O 12 out of 16 tests Passed, 4 out of 16 tests Failed, 16 Parameters were Checked
during the tests

O O tests ABORTED, O test DONE

O 0 Warnings were issued during the tests
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5.5 Analysis Results: Jammer Validation Tests (Endpoint)

Analysis Results -> Jammer Validation Tests (Endpoint) see Figure 5.42

Add/Remove diagnostic tests to run ®
Show Tests Groups: ‘ PCle | Jammer Validation Tests (Endpoint) v 0/5 Test(s) Selected m
Jammer Validation Tests (Endpoint) Search Select All Deselect A

Test Description \

The intent of this test is to verify that the modified by jammer CfgRd
packet causes to LCRC error and DUT replies with NAK to it. After that...

The intent of this test is to verify that the modified by jammer CfgRd
packet (with correct LCRC) with changed register value causes DUT to ...

(] aj_100-01_ModifyTLPToCauseLCRCError

aj_100-02_ModifyTLPWithCorrectLCRC

The intent of this test is to verify the deleted ACK after tlp CplD causes

L & TEGEEL Dl etnAEkToCH g ay the Replay CpID from DUT The intent of this test is to verify DUT abilit...
() aj_100-04_DeleteAckFourTimes The intent of this test is to verify the deleting ACK after tip CpID four

5 = times to test Replay number rollover, this causes DUT to go to recover...
() aj_100-05_ReplaceTS1InRecoveryState The intent of this test is to verify that the jammer may impact on

LTSSM timings if TS without PAD will be replaced with TS PAD PAD du...

Figure 5.44: Jammer Validation Tests (Endpoint): Results
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5.6 Analysis Results: PCle LTSSM Arc Tests

5.6.1 LTSSM Arc Test Loaded: Settings Options

For the LTSSM Arc Tests there is a Settings button that allows you to set initial conditions for the test. See
Figure 5.45.

LinkExpert 1.9

File Diagnostics Options Help

Diagnostics
‘ 6% Run Options Select Tests ~ m
Diagnostic Status Action

I LTSSM Arc tests @\

Configurational LTSSM tests for preparing
o testing system.

F g,
(e )
oS

Current Data Rate Failure Detected By D...

P

Current Data Rate Failure Detected By Tr... (i) o X
Negotiated Data Rate Failure Detected B... (i' o X
Negotiated Data Rate Failure Detected B... (il o X
Negotiated Data Rate Failure Detected B... (i' o X

Figure 5.45: LTSSM Arc Test: Settings Tooltip

If you click on the SETTINGS button you have the following options:

O Link Speed Control (2.5, 5.0, 8.0, 16.0 or 32.0 GT/s)
O Link Width Control (x2, x4, x8 or x16)
O Link State Control

See Figure 5.46 on page 230.
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LINK SPEED CONTROL

Current Speed: 8.0 GT/s

Set Speed to: 2.5 GT/s v
LINK WIDTH CONTROL

Current Link Width: x1

Set Link Width to: x1 v
LINK STATE CONTROL

Current Link State: LO

Go to Link State: Clear Loopback v

(] Filter LOs (] Disable Log

Figure 5.46: LTSSM Arc Tests: Settings -> Link State Control

If you select Link State Control you have a wide variety of initial states to start the test from (see Figure 5.47
on page 231).
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LINK SPEED CONTROL

Current Speed:

Set Speed to:

LINKWIDTH CONTROL

Current Link Width:

Set Link Width to:

LINK STATE CONTROL

Clear Loopback

Detect

Disabled

Hot Reset

LO

LOs

Loopback (Compliance Rx=0)
Loopback (Compliance Rx=1)

Recovery

\ RUN TEST

Current Link State:

Go to Link State:

Clear Loopback ¥

Figure 5.47: LTSSM Arc Tests: Settings -> Link State Control

If you hit the Run Test button the DUT will be programmed to end up in whatever state you choose.

If you select the Information button, you’ll get the information about that test. See Figure 5.48 on

page 232.
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LTSSM Arc tests SETTINGS

Current Data Rate Failure Detected By D... Test:

Current Data Rate Failure Detected By DUT (Gen3)
Current Data Rate Failure Detected By Tr...

Test Description:

Negotiated Data Rate Failure Detected B... Forces a Gen3 data rate failure detected by DUT

after going to recovery without a speed change.

Negotiated Data Rate Failure Detected B... -
PreRequisites:

© REN © EEE ©

Negotiated Data Rate Failure Detected B... n  LDat Gen3 Speed, Any LinkWidth

Test Scenario:

The trainer will initiate a transition to recovery. In
Recovery.RevrLock, the trainer will issue TS
patterns with PadPad on all configured lanes and/
or will send bad EIEOS patterns. The DUT should
timeout in Recovery.RevrLock, as it should not
detect any good TS patterns on any lane. The
Trainer should be detect good TS from the DUT
and transition to Recovery.RevrCfg, and still send
bad TS and/od EIEOS. DUT should timeout and go
back to Recovery.Speed. The trainer should then
also go to Recovery.Speed , reverting to Gen1
speed.

Expected DUT State Transitions:

LO (start)

Recovery.RovrLock
Recovery.RovrLock (Timeout and fails)
Recovery.Speed (revert to Gen1)
Recovery.RovrLock

Recovery.RovrCfg

Recovery.ldle

LO

Expected Z3 State Transitions:

LO (start)

Recovery.RovrLock
Recovery.RovrCfg
Recovery.Speed (revert to Gen1)
Recovery.RovrLock
Recovery.RovrCig

Recovery.ldle

LO

Figure 5.48: LTSSM Test Arc: Information
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5.6.2 LTSSM Arc Tests Loaded

The LTSSM Arc Test which are applicable to your Analyzer and Exerciser are Selected and Applied.

Add/Remove diagnostic tests to run

Show Tests Groups: ‘ PCle | LTSSM Arc tests

-‘ 73/106 Test(s) Selected Close

Test

LTSSM Arc tests

Current Data Rate Failure Detected By

V|
DUT (Gen2)
Current Data Rate Failure Detected B!
Y
DUT (Gen3)
Current Data Rate Failure Detected B!
y
DUT (Gen4)
Current Data Rate Failure Detected B!
Y
DUT (Gen5)
Current Data Rate Failure Detected B!
L ¥
Trainer (Gen2)
Current Data Rate Failure Detected B
! y
Trainer (Gen3)
Current Data Rate Failure Detected B
] Y
Trainer (Gen4)
Current Data Rate Failure Detected B!
L y
Trainer (Gen5)
Negotiated Data Rate Failure Detected B
€ Y
DUT (Gen1 --> Gen2)
Negotiated Data Rate Failure Detected B!
g y
DUT (Gen1 --> Gen3)
Negotiated Data Rate Failure Detected B!
g Y
DUT (Gen1 --> Gend4)
Negotiated Data Rate Failure Detected B!
g Y

NLIT iCan1 ~ ManC)

Description

Select All Deselect All

Requirements: LO at Gen2 Speed, Any LinkWidth.

Forces a Gen2 data rate failure detected by DUT after going to recovery without a speed ...

Requirements: LO at Gen3 Speed, Any LinkWidth.

Forces a Gen3 data rate failure detected by DUT after going to recovery without a speed ...

Requirements: LO at Gen4 Speed, Any LinkWidth.

Forces a Gen4 data rate failure detected by DUT after going to recovery without a speed ...

Requirements: L0 at Gen5 Speed, Any LinkWidth.

Forces a Gen4 data rate failure detected by DUT after going to recovery without a speed ...

Requirements: L0 at Gen2 Speed, Any LinkWidth.

The trainer acts as if it detected a data rate failure after being directed to recovery, and ...

Requirements: LO at Gen3 Speed, Any LinkWidth.

The trainer acts as if it detected a data rate failure after being directed to recovery, and ...

Requirements: LO at Gen4 Speed, Any LinkWidth.

The trainer acts as if it detected a data rate failure after being directed to recovery, and ...

Requirements: LO at Gen5 Speed, Any LinkWidth.

The trainer acts as if it detected a data rate failure after being directed to recovery, and ...

Requirements: L0 at Gen1 Speed, Any LinkWidth.
Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen2.

Requirements: LO at Gen1 Speed, Any LinkWidth, Equalization Done.
Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen3.

Requirements: LO at Gen1 Speed, Any LinkWidth, Gen 4 Equalization Done.
Forces a data rate failure detected by DUT after a speed change from Gen1 to Gen4.

Requirements: LO at Gen1 Speed, Any LinkWidth, Gen 5 Equalization Done.

Carrac a data rata failuira dararctad by DT afrar 2 enaad chanaa fram Can1 ta Cank

Figure 5.49: LTSSM Arc Tests: Selected

LTSSM Arc Tests applied. See Figure 5.50 on page 234.
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Diagnostics

@ Run Options

Diagnostic

LTSSM Arc tests

Figure 5.50: LTSSM Arc Tests: Applied

Now select the Run All button and wait for the Results.
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Current Data Rate Failure Detected By ...

Current Data Rate Failure Detected By ...

Negotiated Data Rate Failure Detected...

Negotiated Data Rate Failure Detected...

Negotiated Data Rate Failure Detected...

CHRECRECEECHNC

Status

NOT STARTED

NOT STARTED

NOT STARTED

NOT STARTED

NOT STARTED

T T

Action

©O 0 0O 0 O

SETTINGS
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5.6.3 Results of LTSSM Arc Tests

Analysis Results -> LTSSM Arc Tests (see Figure 5.51

LinkExpert 1.9 - o X
File Diagnostics Options Help
Diagnostics Analysis Results
Device Under Test Diagnostics Summai Results Sum... | 6RESULTS
Unknown Device
6 6 0 0 0 0 0
TOTAL @ PASSED = @ FAILED | ® ABORTED  ® DONE WARNINGS | © ERRORS
Diagnostic Status Action conriguraTion seace:  ([ERUH
| LTSSM/Arctests - Vv Diagnostics Completed! [0 save [ ExpORT
Negotiated Data Rate Failure Detected ... (i) 0 x Status Test 4 EERe e e & T
Negotiated Data Rate Failure Detected... (i) 0o x (@) Passed Negotiated Data Rate Failure Detecte... Test is passed 5/21/2018 12:09 PM v
Configuration.idle to Detect ® O x @ Passed Negotiated Data Rate Failure Detecte... Test is passed 5/21/2018 12:09 PM v
Recovery.RevrLock to Detect (Gen1) ® O x @ Passed Configuration.ldle to Detect Test is passed 5/21/2018 12:09 PM v
Recovery.RovrCfg to Detect ® 0O x @ Passed Recovery.RevrLock to Detect (Gen1) Test is passed 5/21/2018 12:09 PM v
£ n @ Passed Recovery.RevrCfg to Detect Test is passed 5/21/2018 12:09 PM v
Analyzer/Exerciser Devices ——————— ~ taey
(@] Passed Recovery.ldle to Detect Test is passed 5/21/2018 12209 PM +
Analyzer:  Summit T34 SN:16393 2.5GT/sxt 2
Status: Connected
Lanes: us [ ] [ [ ]
Inv. Polarity:
Exerciser: Z3-16 SN:62499 (Crostzsemsa ) & B
Link State: L0 S &

Figure 5.51: LTSSM Arc Test: Results

5.6.4 LTSSM Arc Tests: Summary

See Figure 5.51.

Analysis Results -

Diagnostics Summary 6 OUT OF 6 TESTS Results Sum... | 6RESULTS

Unknown Device N 6 6 0 0 0 0 0

TOTAL ® PASSED @ FAILED ® ABORTED © DONE O WARNINGS O ERRORS
CONFIGURATION SPACE: m

Device Under Test

100%

Q The DUT for these tests was Unknown

Q The progress meter show that 100% of the selected tests were completed in 15
seconds

O All six out of six tests passed

0 tests were ABORTED, 0 tests were DONE

O 0 Warnings and 0 Errors were reported

O
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The details of a specific tests are shown in Figure 5.52.

Status + Test + Diagnostic Message + EXPAND ALL COLLAPSEALL
(@) Passed Negotiated Data Rate Failure Detecte... Testis passed 5/21/ o

Negotiated Data Rate Failure Detected By Trainer (Gen1 --> Gen2)

[ DUT Capabilities: Gen3, Not Upconfigurable, Deemphasis OFF ]

11 LTSSM states were logged:

Lo x1 2.5GT/s 130.927 ms

Recovery.RevrLock x1  25GT/s 2.392us

Recovery.RevrCfg x1 2.5GT/s 1.096 us

Recovery.Speed x1 5.0 GT/s 771.736 us

Recovery.RevrLock x1 5.0GT/s  24.000 ms

Recovery.Speed x1 25GT/s  647.368 us

Recovery.RevrLock x1 2.5GT/s 1.344 us

Recovery.RevrCfg x1 25GT/s  4.048 us

Recovery.ldle x1 2.5GT/s 112ns

Lo x1 2.5GT/s

*** Test Passed! **¥

Figure 5.52: LTSSM Arc Test: Negotiated Data Rate Failure Detected
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5.7 Analysis Results: PCle 4.0 Compliance Package Tests

5.7.1 Loading the PCle 4.0 Compliance Package Tests

If you select the PCle 4.0 Compliance Package Tests, the system will run up to 226 tests depending on which
ones you select. When you select the PCle tests a Warning message will pop up reminding you that if you
select this set of tests the results from the previous set (LinkExpert System Level Tests) will be lost. This gives
you the opportunity to Save the previous results if you have not already done so. See Figure 5.53.

Warning

@ Warning

Tests from a different category have been already selected. If you
continue to accept and apply new tests your previous selections will be
lost. Continue to "Add Test(s)" ?

Figure 5.53: PCle 4.0 Compliance Package Tests

If you select “Yes” the PCle 4.0 Compliance Package Tests will be loaded and ready to run. See Figure 5.54
on page 238.
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Figure 5.54: PCle 4.0 Compliance Package Tests: Loaded

5.7.2 Results: PCle 4.0 Compliance Package Tests

The results from running 8 of the total 226 PCle 4.0 Compliance Package Tests are shown in Figure 5.55 on

page 239.
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File Diagnostics Options Tools Help
Diagnostics Analysis Results
Device Under Test Diagnostics Summal Results Su... [ ORESULTS
e T o s e
PCle device
0 0 0 0 0 0 0
TOTAL ~ @ PASSED @ FAILED = @ ABORTED  ® DONE WARNINGS O ERRORS
ﬂiagnostic Status Ac(iN Configuration Space
| PCle 4.0 Compliance Package Tests Status + Test Diagnostic Message + Expand All Collapse All
Link 41-20 ReservedFieldsDLLPReceive O x
Link 52-10 RetransmitOnNak (»)
Link 52-100 ReplayTLPOrder O x
Link 52-11 REPLAY_TIMER O x
= PCle 4.0 Compliance Package Tests: Loaded
\@alyzer/Exerciser Devices /
Analyzer: Summit T416 SN:19420 0GT/sxt & 2
Status: Connected
Lanes: us ®
Inv. Polarity: A
Lanes: s L]
Inv. Polarity: +
Exerciser: Summit Z416 SN:17449 & 2
Link State: L0 S 5
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LinkExpert 3.96 - [u] b4
File Diagnostics Options Tools Help
Diagnostics Analysis Results
Device Under Test Diagnostics Summai Results Su... | 10RESULTS
(o] =
MT28800 Family [ConnectX-5
Ex] by Mellanox Technologies 8 8 0 0 0 0 0
Di i Stat Acti Configuration Space Refresh TOTAL © PASSED ~ @ FAILED @ ABORTED @ DONE WARNINGS = O ERRORS
q ECle 4.0.Compliance PackageiTests ‘ W/ Diagnostics Completed! C Rerun... ¥ [®) save [ Export
Status + Test Diagnostic Message + Collapse All
Link 52-12 REPLAY_NUM )
@ Passed Link 41-20 ReservedFieldsDLLPReceive Special test passed /21 11:30AM Vv
Link 52-150 CorruptedCRC_DLLP (»]
@ Passed Link 41-20 ReservedFieldsDLLPReceive Special test passed ) 202 1:330AM v
Link 52-160 UndefinedDLLPEncoding O x
@ Padsed Link 41-20 ReservedFieldsDLLPReceive Test passed )/21 211:30AM v
Link 52170 WrongSeqNuminACkDLLP O x
@ Passed Link 52-10 RetransmitOnNak Test passed )/21/2022 11:30 AM v
Analyzer/Exerciser Devices ————
©  Passed Link 52-100 ReplayTLPOrder Test passed /2172022 11:30 AM v
Analyzer:  Summit T416 SN:19420 16065 x &2 ©  Passed Link 52-11 REPLAY_TIMER Test passed 12022 11:31 AM
Status: Connected @ Passed Link 52-12 REPLAY_NUM Test passed )/21/2022 11:31 AM v
Lanes: us [ ]
Inv. Polarity: N ©  Passed Link 52-150 CorruptedCRC_DLLP Test passed 21 1M1:31AM v
Lanes: | s [ ]
Inv. Polarity: + ©  Passed Link 52-160 UndefinedDLLPEncoding Test passed /2172022 11:31 AM -
Exerciser: Summit Z416 SN:17449 L =]
@ Passed Link 52-170 WrongSeqNuminAckDLLP Test passed 21/2022 11:31 AM v
Link State:  LO fadp \ /

Figure 5.55: Results: PCle 4.0 Compliance Package Tests

5.7.3 Summary of PCle 4.0 Compliance Package Tests

Analysis Results Summary of PCle4.0 Compliance Tests, see Figure 5.56.

Analysis Results

Diagnostics Summary 8 OUT OF 8 TESTS Results Su... | 10RESULTS

Device Under Test

%
MT28800 Family [ConnectX-5 100
Ex] by Mellanox Technologies 1min 29sec 8 8 0 0 0 0 0
Configuration Space Refresh TOTAL ® PASSED ® FAILED @® ABORTED ® DONE ©O WARNINGS O ERRORS
v/ Diagnostics Completed! C Rerun... v [M) save [ Export

Figure 5.56: Analysis Results: Summary

Q The DUT was an MT28800 Family by Mellanox

The progress meter shows the test 100% complete taking 1 minute and 28 sec-
onds

8 out of 8 tests Passed, 0 out of 8 tests had Errors

9 Parameters were Checked during the test

O test ABORTED, O tests DONE

0 Warnings and 0 Errors were issued during the tests

O

0O0D0ODO
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5.8 Analysis Results: PCle 5.0 Compliance Tests

If you select the PCle 5.0 Compliance Package Tests, the system will run up to 93 tests, depending on which
ones you select. When you select the PCle tests, a Warning message displays, reminding you that if you
select this set of tests the results from the previous set (for example, LinkExpert System Level Tests) will be
lost. This gives you the opportunity to Save the previous results if you have not already done so. See
Figure 5.57.

Warning

@ Warning

Tests from a different category have been already selected. If you

continue to accept and apply new tests your previous selections will be
lost. Continue to "Add Test(s)" ?

Figure 5.57: PCle 5.0 Compliance Package Tests
If you select Yes, the PCle 5.0 Compliance Package Tests loads, ready to run. See Figure 5.58 on page 241.
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LinkExpert 3.96

File Diagnostics Options Tools Help

Diagnostics Analysis Results
& Run Options SelecTeat] v m Device Under Test
PCle device
/Diagnostic Status Ac(ior\ Configuration Space
| PCle 5.0 Compliance Package Tests Status +
Link 41-20 ReservedFieldsDLLPReceive ° X
Link 52-10 RetransmitOnNak 0O x
Link 52-100 ReplayTLPOrder o X
Link 52-11 REPLAY_TIMER O x
oo ~

Walyzer/Exerciser Devices //

Analyzer:  Summit T516 SN:22442 320GT/s x1 o 8

i

Status: Connected

Lanes: us [ ]
Inv. Polarity:

Lanes: [ L]
Inv. Polarity:

Exerciser: Summit Z516 SN:21569 Host, 32.0 GT/s x1 o 8B
Link State: L0 S 5

PCle 5.0 Compliance Package Tests: Loaded

= o X
Diagnostics Summary 0 OUT OF 92 TESTS Results Su... 0 RESULTS
0 0 0 0 0 0 0
TOTAL ® PASSED ® FAILED ® ABORTED ® DONE WARNINGS © ERRORS
Diagnostic Message + Expand All Collapse All

Figure 5.58: PCle 5.0 Compliance Package Tests: Loaded

5.8.1 Results: PCle 5.0 Compliance Package Tests

The results from running several of the total 92 PCle 5.0 Compliance Package Tests are shown in Figure 5.59

on page 242.

LinkExpert User Manual

241



Teledyne LeCroy

Analysis Results: PCle 5.0 Compliance Tests

LinkExpert 3.96

File Diagnostics Options Tools Help
Diagnostics Analysis Results
Stop All Device Under Test Diagnostics Summary Results Su...
P N
NVMe SSD Controller PM174X by 8
Samsung Electronics Co Ltd \ 1min 35se 8 8 0 0 0 0 0
TOTAL @ PASSED = @ FAILED  ® ABORTED @ DONE WARNINGS = O ERRORS
Diagnostic Status Action Configuration Space
PCle 5.0 Compliance Package Tests Status * Test + Diagnostic Message + Collapse All
K@ Passed Link 41-20 ReservedFieldsDLLPReceive Special test passed
Link 52-150 CorruptedCRC_DLLP (passep) X
@ Passed Link 41-20 ReservedFieldsDLLPReceive Special test passed v
Link 52-160 UndefinedDLLPEncoding
© Passed Link 41-20 ReservedFieldsDLLPReceive Test passed
Link 52-170 WrongSegNuminAckDLLP X
(@] Link 52-10 RetransmitOnNak Test passed
Link 52-20 LinkRetrainOnRetryFail (= QO x
@ Passed Link 52-100 ReplayTLPOrder Test passed
Analyzer/Exerciser Devices
©  Passed Link 52-11 REPLAY_TIMER Test passed
Analyzer: Summit T516 SN:22442 2.0 GT/s x1 CO} @ Passed Link 52-12 REPLAY_NUM Test passed
Statuies Connected, prepare recording © Passed Link 52-150 CorruptedCRC_DLLP Test passed
Lanes: us [ ] 5
Inv. Polarity: = @ Passed Link 52-160 UndefinedDLLPEncoding Test passed
Lanes: ©
Inv. Polarity: + ©  Passed Link 52-170 WrongSeqNumInAckDLLP Test passed
Exerciser: Summit Z516 SN:21569 Host, 32.0 GT/s x1 &
Link State: L0 S & \ /

Figure 5.59: Results: PCle 5.0 Compliance Package Tests

5.8.2

Summary of PCle 5.0 Compliance Package Tests

Analysis Results Summary of PCle 5.0 Compliance Tests, see Figure 5.60.

Analysis Results

Device Under Test

27

Diagnostics Summary

25 OUT OF 92 TESTS

Results Su... | 27 RESULTS

NVMe SSD Controller PM174X by

Samsung Electronics Co Ltd

4min 20sec

25

TOTAL

24

® PASSED

1

@ FAILED

0

® ABORTED

0

® DONE

0

WARNINGS

1

O ERRORS

Configuration Space

242

Figure 5.60: Analysis Results: Summary

Q The DUT was an Samsung device

O

seconds

24 tests PASSED, 1 test FAILED
O test ABORTED, O tests DONE

O00O

LinkExpert User Manual

The progress meter shows the test is 27% complete, taking 4 minutes and 20

25 out of 92 tests Passed, 1 out of 10 tests had Errors

0 Warnings and 1 Errors were issued during the tests
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5.9 Analysis Results: PCle RAS Error Injection Tests

5.9.1 PCle RAS Error Injection Tests Loaded

The PCle RAS Error Injection Tests have been loaded. See Figure 5.61.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ PCle | PCle RAS Error Injection Tests v

36/36 Test(s) Selected

Test

PCle RAS Error Injection Tests

ACS Violation Status (Set AT field as

Description

Select All Deselect All

The intent of this test is modifying Mem Write Request in Upstream direction by setting

v
‘Translated' in Mem Write) Translated' bit to AT field for making 'ACS Violation'.
ACS Violation Status (Violate Bus Number  The intent of this test is modifying bus number such that it goes outside the Bus Number
‘aperture') ‘aperture' of the Downstream Port for making 'ACS Violation'.
Bad DLLP Status The intent of this test is modifying Ack by nullifying CRC16 for making 'DLLP CRC16 Error".
Bad TLP Status (Bad LCRC) The intent of this test is inserting error to LCRC of TLP packet for making 'TLP LCRC Error'.
Bad TLP Startus (Out of Sequernice Error) :I'he intent of this test i‘s inserting error to TLP (decrement sequence number) for making
Out of Sequence Error'.
Completion Timeout Status The !nte'nt of thIS' testvls deleting Complet'lon on Config Write or Read or Mem Read for
making 'Completion Timeout Status Error'.
Data Link Protocol Error Status (Extra The intent of this test is inserting new Ack after Skip ordered set to make 'Data Link
DLLP Ack after Skip) Protocol Error'.
Data Link Protocol Error Status (Wrong The intent of this test is modifying Ack by nullifying AckNack_Seq_Num to make 'Data Link
AckNack_Seq_Num) Protocol Error'.
ECRC Error Status The in'[en[ of this test is inserting error to ECRC of TLP packet for making 'ECRC Error
Status'.
Flow Control Protocol Error (Disable Flow  The intent of this test is disabling Flow Controll Scalling in UpdateFC if this feature is
Control Scalling) enabled to make 'Flow Control Protocol Error'.
Flow Control Protocol Error (Enable Flow The intent of this test is enabling Flow Controll Scalling in UpdateFC if this feature is
Control Scalling) disabled to make 'Flow Control Protocol Error'.
Malformed TLP Status (Modify address to  The intent of this test is modifying address for a Memory Read Request so that Address

rreace Al hanndann

and |l anath cramhbinatinn crace AV haundan: far malkina 'Aalfarmad TID Crate!

Figure 5.61: Analysis Results: PCle RAS Error Injection Tests -> Loaded
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5.9.2 PCle RAS Error Injection Tests Results

The Results of the PCle RAS Error Injection Tests are shown in Figure 5.62.

LinkExpert 3.53 - [u] X

File Diagnostics Options Help

Diagnostics Analysis Results
Device Under Test Diagnostics Summal Results Su... | 36RESULTS
{8 Run Options Select Tests ~ m g ry -—
PCle device
36 0 0 0 36 0 0
TOTAL ~ @ PASSED = @ FAILED = ® ABORTED = ® DONE O WARNINGS | O ERRORS
ﬂiagnostic Status Action\ Show Configuration Space
I ECIERASIEroyiniecioniiests ' Diagnostics Completed! C Rerun, [©) save [ Export
1.1.1 Reciever Error Status (88/108 Disparity Error) Status = Test = Diagnostic Message + Collapse A|\
1.1.2 Reclever Error Status (Sync Bits Zero Error) DONE O X ® D é}‘lr;:r)kecnever Error Status (88/108 Disparity. .. 4one 10/16/2020 7:02 PM
1.1.3 Reciever Error Status (Sync Bits Invert Error) O x ® | Done 1E4r‘|r.°2r)Rec|ever EFTor Status Gync Bits zefo Test done 10/16/2020 7:02
1.1.4 Reciever Error Status (Delete EDS) O X ®  Done ;;1’;)“0“” ELOGSIatlS CYRC R IO U e 10/16
1.1.5 Reciever Error Status (Insert EDS) DON O x ® | Done 1.1.4 Reciever Error Status (Delete EDS) Test done 10/16/2020 7:02 PM
1.2 Bad DLLP Status O x ®  Done 1.1.5 Reciever Error Status (Insert EDS) Test done 10/16
k“ SBsdTin s oot onn e & / ®  Done 1.2 Bad DLLP Status Test done 10/16/2020 7:02 PM
Analyzer Device v
®  Done 1.3.1 Bad TLP Status (Bad LCRC) Test done 10/16/2020 7:C
Analyzer: ~ Summit M5X SN:19346 &2 ®  Done 1.3.2 Bad TLP Status (Out of Sequence Error)  Test done 101672 02 PM
Status: Connected ® Done 1.4 Replay Num Rollover Test done 10/16/2020 7:02 PM
Lanes: us 00000 OCGOO . X e
Inv. Polarity: R R A o B ®  Done 1.5 Replay Timer Timeout Error Test done 10/16/2020 7
Lanes: o5 0o000000O
invRolarity; TR T Done 1.7 Correctable Internal Error Status Special test done 10/16/2020 7:02 PM

Figure 5.62: PCle RAS Error Injection Tests Results
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5.9.3 Summary of PCle RAS Error Injection Tests

The summary of PCle RAS Error Injection Tests are shown in Figure 5.63

Analysis Results

Device Under Test Diagnostics Summary Results Su...
%
PCle device 100
1min 35sec 36 0 0 0 36 0 0
TOTAL ® PASSED @ FAILED @® ABORTED ® DONE O WARNINGS O ERRORS

Show Configuration Space

v Diagnostics Completed! Rerun... v Save [ Export
4 P = p

Figure 5.63: PCle RAS Error Injection Tests: Summary

Q The DUT PCle device
O The progress meter shows the test 100% complete taking 1 minute and
35 seconds
O 0 out of 36 tests Passed, 0 out of 36 tests Failed
O O test ABORTED, 36 tests DONE
O Out of the 36 Results, 0 Warnings and 0 Errors were issued during the tests
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5.9.4 RAS Testing using Summit M5x and LinkExpert

The Summit M5x can be used for Error Injection testing defined in the PCle RAS specification

Inject PCI Express error using Jammer

Q Ensure Advanced Error Reporting reports properly
O Ensure System logs errors appropriately

5.9.5 PCI Express Error Types

Q Correctable

Rx Error

Bad TLP

Bad DLLP

Replay Timer Timeout

O Uncorrectable Non-Fatal

a

Poisoned TLP
Unsupported Request
Completer Abort
Unexpected Completion
Completion Timeout
ACS violation

Uncorrectable Fatal

DLL Error

Surprise Link Down
Flow Control Protocol
Rx Buffer Overflow
Malformed TLP

5.9.6 PCle “RAS” Error Injection Testing — List of Tests

Q 1. Correctable Errors

LinkExpert User Manual

H E B EEEVEEEENEEBHEREHR

1.1 Receiver Error Status

1.2 Bad DLLP Status

1.3 Bad TLP Status

1.4 Replay NUM Rollover Status

1.5 Replay Timer Timeout Status

1.6 Advisory Non-Fatal Error Status
1.7 Correctable Internal Error Status
1.8 Header Log Overflow Status

. Uncorrectable Errors

2.1 Data Link Protocol Error Status
2.2 Surprise Down Error Status

2.3 Poisoned TLP received Status

2.4 Flow Control Protocol Error Status
2.5 Completion Timeout Status

2.6 Completer Abort Status

2.7 Unexpected Completion Status
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5.9.7 Summit M5x PCle RAS Error Injection Testing Setup

Host Probe
Card

Host System

P

Host System

Figure 5.64: Test Setup: Summit M5x Jammer with Host and DUT

2.8 Receiver Overflow Status

2.9 Malformed TLP Status

2.10 ECRC Error Status

2.11 Unsupported Request Error Status
2.12 ACS Violation Status

2.13 Uncorrectable Error Status

2.15 AtomicOp Egress Blocked Status
2.16 TLP Prefix Blocked

2.17 Poisoned TLP Egress Blocked Status

Summit M5x

”
po

rrde

Device
Probe Card

Add in Card
(DUT)

/

Probe Card
cable

5.9.8 Test Flow

o Uk wnN PRk

LinkExpert User Manual

Open LinkExpert

PXP-400

Select PCle RAS Error Injection Tests from the “Select Tests” menu

Choose single or multiple tests

Test will present messages prompting the user what to do

Test will request that the user runs traffic on system under test

When required traffic is sent, the test will progress and confirm that the error was

injected

The user will be prompted to check the system log to determine if error was handled

properly
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5.9.9 PCle “RAS” Error Injection testing - LinkExpert

[[ tnitipen 232 . 8ETA - o x
File Dlagnostics Options Help
Diagnostics Analysis Results
1 Device Under Test Diagnostics Summary 1OUT OF 1 TISTS | Results Su_. [(1amsaTs )
@ Runo Select Tests  ~ m ® ¢ J it Su- )
h *PCle device' by
Electronics Corporation n n 0 0 0 0 2
Diagnostic Status Action Show Configuration Space TOTAL @ PASMID @ FALID @ ABOATIO  ® DONI WARNNGS O (RO
RAS Tests WV Diagnostics Completed! C Rerun... ~ ) save [ Export
Receiver [rror (88108 Disparity Erron) (Passeo) O x Status & Test & Diagnostic Message * Collapse All
Passed Corrupted CRC16 DULP Test passed 3 2 AAM v
Recedver Error (Sync bt Zero Erron) (Passeo) o X @ v
Passed Poisoned TLP Test passed /3072 M v
REPLAY_NUM Roliover (Passe0) QO x © [~
Failed Receiver Error (887108 Disparity Error Test failed : 2 M v
ROPAY_TIVMIR (Passio) QO x 4 o ; Py )
O pr— S i @ Passed Receiver Error (Sync bit Zero Error) Test passed < 202 M Vv
Analyzer/ExerCISer Devices ~ @ Passed REPLAY_NUM Rollover Test passed . MV
( \ < P T ¢ 2
Analyzer:  Sumenit MSX SN:19346 (Giean 1@ = Q@  Passed REPLAY_TIMER est passed v
@ Passed TLP LCRC Error Test passed 3072 M v
Status: Connected
Lanes: ("3 [ @ Passed Wrong Sequence Number In Ack DLLP Test passed '} 202 12 AM v
e, Polarity: ~
:"T':"N"r L ? @ Passed Wrong TLP Sequence Number Test passed $ 2 Y] v

Figure 5.65: Typical RAS Tests Results from LinkExpert 1

Analysis Results -

Device Under Test Diagnostics Summary Results Su...
3%
1min O4sec O 0 O O O O 0

® TOTAL ® PASSED ® FAILED ® ABORTED @ DONE © WARNINGS ©O ERRORS

PCle device

Show Configuration Space

Status + Test < Advisory Non-Fatal Error (Transmit Completion UR and Vendor data) Expand All Collapse All

The test will inject Advisory Non-Fatal Error.

This test requires traffic to be run from the Host system to the End Point
device.

Traffic can be generated by following the next rules:

Send Any Completion TLP and Any Message TLP from Host to make UR
status.

e

Figure 5.66: Typical RAS Tests Results from LinkExpert 2
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Analysis Results

Device Under Test Diagnostics Summary

0 OUT OF 11 TESTS
3%

1min Odsec O O O 0 0

@ DONE

PCle device

*® TOTAL ® PASSED ® FAILED ® ABORTED

Show Configuration Space

Status * Test + Diagnostic Message ~

{Rorai

REPLAY_NUM Rollover

Please initiate traffic from the host to the device.

= e

Figure 5.67: Typical RAS Tests Results from LinkExpert 3

Analysis Results

Device Under Test Diagnostics Summary

PCle device 3 ) - & " 0

Advisory Non-Fatal Error (Transmit Completion UR and Vendor data)
Show Configuration Space RTED = ® DONE

Error has been created by Jammer. Verification script checked that:

1. TLP with incorrect Device Id sent.

2. Host sent Completion with UR Status.

3. Host sent Message with vendor defined type.

Advisory iNon- 4. (Optional) DUT sent ERR_COR message.

Completit JH 5. (Optional) DUT sent ERR_NONFATAL message.

6. (Optional) DUT set Correctable Error bit (0x00020000, Advisory Non-
Fatal).

7. (Optional) DUT set Uncorrectable Error bit (0x00110000, Unsupported
Request, Unexpected Completion).

Status * Test =

Figure 5.68: Typical RAS Tests Results from LinkExpert 4

LinkExpert User Manual

Results Su... 0 RESULTS

0 0

WARNINGS ©O ERRORS

Expand All Collapse All

Results Su... 0 RESULTS

0 0

WARNINGS ©O ERRORS

Expand All Collapse All
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5.10 Analysis Results: NVMe-MI/MCTP SMBus Tests

5.10.1 SMBus Tests 1.1 Loaded

The NVMe-MI/MCTP SMBus Tests 1.1 have been loaded. See Figure 5.69.

Add/Remove diagnostic tests to run ®

Show Tests Groups: ‘ NVMe | NVMe-MI/MCTP SMBus Tests 1.1 v 162/162 Test(s) Selected Apply “
Test Description
NVMe-MI/MCTP SMBus Tests 1.1 Select All Deselect All

The intent of this test is to ensure that a DUT returns the MCTP Endpoint ID that it was

= ' .
Test 1-1 MCTP Endpoint ID Ny
Test 1-1-1 MCTP Endpoint ID - Reserved The intent of this test is to ensure that all the reserved bits of the response are set to zero
Bits [k
The intent of this test is to check the sequence numbers of the Response Message when
| -
Test 1-2 MCTP Packet Sequence Number performing NVMe-MI Read.
Test 1-3 MCTP Tag Owner and Message The intent of this test is to check the behavior of the response Message Message Tag and
Tag Bits TagOwner Fields.
The intent of this test is to ensure that the Get Endpoint ID command with bad EOM or
v 4.
REsGIL N CIREG Rskeid SOM is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
v A
Tt AR Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with bad tag owner
| -4
Lt bl 2o is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with incorrect
| =
st s Destionation EPID is silently dropped by the DUT.
The intent of this test is to ensure that the Get Endpoint ID command with Header Version
v -
et NETREE it is silently dropped by the DUT.
Test 10-3-1 NVMe-MI Set/Get Feature for - . ‘ . H
V]
Namespace Metadata The intent of this test is to verify proper handling of Namespace Metadata Elements
Test 10-3-2 NVMe-MI Host Namespace . . . . -
v
Metadata Data Structure Too Large The intent of this test is to verify proper handling of Namespace Metadata Elements
Test 10-4-1 NVMe-MI Set/Get Feat f - . : . .
:‘i"n“ar ”ahim See s The intent of this test is to verify proper handling of Controller Metadata Elements

Figure 5.69: Analysis Results: NVMe-MI/MCTP SMBus Tests 1.1 -> Loaded
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5.10.2 SMBus Test 1.1 Results

The Results of the SMBus Tests 1.1 are shown

in Figure 5.37.

Results Summary | 51RESULTS
0 4

WARNINGS O ERRORS

[M) save [ Exp

inkExpert
File Diagnostics Options Help
Diagnostics Analysis Results
jagnosu
Unknown Device
3min 46sec 50 46 4 (0] 0
TOTAL ® PASSED ® FAILED ® ABORTED ® DONE
ﬂiagnostic Status Actiom CCONFIGURATION SPACE: m
| NVMe-MI/MCTP SMBus Tests 1.1 Diagnostics Completed!
Test 8-7-1 NVMe-MI Configuration NVM... Status Test + Diagnostic Message +
(©) Test 8-1 NVMe-MI Response Header Test passed
Test 8-7-2 NVMe-MI Configuration Portin...
@ Passed Test 8-2 NVMe-MI Configuration Set Test passed
Test 8-7-3 NVMe-MI Configuration CtrlrL...
@ Passed Test 8-3 NVMe-MI Configuration Get co... Test passed
Test 8-7-4 NVMe-MI Configuration Ctrirl...
@ Passed Test 8-4 NVMe-MI Subsystem Health St... Test passed
Test 8-7-5 NVMe-MI Configuration OptC... 0 x
@ Passed Test 8-5 NVMe-MI Controller Health Stat...Test passed
Analyzer/Exerciser Devices ——————— ~
@ Passed Test 8-6 NVMe-MI Configuration Read D... Test passed
Analyzer:  Summit T34 SN:14028 & =2
@ Passed Test 8-7-1 NVMe-MI Configuration NVM... Test passed
Statuss Connected @ Passed Test 8-7-2 NVMe-MI Configuration Portl... Test passed
Lanes: s 0000 0s
Inv. Polarity:
g @ Passed Test 8-7-3 NVMe-MI Configuration CtrirL...Test passed
Exerciser:  73-16 SN:16313 S
@ Passed Test 8-7-4 NVMe-MI Configuration Ctrirl... Test passed
Linkstates DetectQuley Q Passed Test 8-7-5 NVMe-MI Configuration OptC... Test passed

EXPAND ALL coLLAPsE;\‘\
v

Figure 5.70: SMBus Tests Results
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5.10.3 Summary of SMBus Tests 1.1

The summary of SMBus Tests 1.1 is shown in Figure 5.71

Analysis Results

Device Under Test Diagnostics Summary 50 OUT OF 50 TESTS Results Summary | 51RESULTS
Unknown Device
50 46 4 0 0 0 4
TOTAL ® PASSED @ FAILED @ ABORTED DONE WARNINGS O ERRORS

CONFIGURATION SPACE

Figure 5.71: SMBus Tests: Summary

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

Q The progress meter shows the test 100% complete taking 3 minutes and 46
seconds

O 46 out of 50 tests Passed, 4 out of 50 tests had Errors, 51 Parameters were
Checked during the test

O O tests were ABORTED, O tests were DONE

Q 0 Warnings and 4 Errors were issued during the tests
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5.11 Analysis Results: NVMe-MI/MCTP VDM Tests 1.1

5.11.1 VDM Tests Loaded

The NVMe-MI/MCTP VDM Tests have been loaded. See Figure 5.72.

Diagnostics
‘ {6} Run Options Select Tests ~ m
Diagnostic Status Action

NVMe-MI/MCTP VDM Tests 1.1

Test 1-1 MCTP Endpoint ID notstarten| | @) X
Test 1-1-1 MCTP Endpoint ID - Reserved Bits NOT STARTED o e
Test 1-2 MCTP Packet Sequence Number NOT STARTED ° X
Test 1-3 MCTP Tag Owner and Message Tag Bits NOT STARTED ° X
Test 1-4-1 MCTP Bad Packet 1 NOT STARTED o X
Test 1-4-2 MCTP Bad Packet 2 notstarten| | ) X
Test 1-4-3 MCTP Bad Packet 3 notstarten| | @@ X
Test 1-4-4 MCTP Bad Packet 4 NOT STARTED ° X
Test 1-4-5 MCTP Bad Packet 5 norstarten] | @) X

Figure 5.72: Analysis Results: NVMe-MI/MCTP VDM Tests 1.1 -> Loaded
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5.11.2 VDM Tests 1.1 Results

The Results of the VDM Tests are shown in Figure 5.37.

LinkExpert - o x
File Diagnostics Options Help

Diagnostics Analysis Results
iagnosti (echecken ]
Unknown Device
8 6 2 0 0 0 2
TOTAL ® PASSED @ FAILED ® ABORTED ® DONE WARNINGS © ERRORS

ﬂiagnos(ic Status ActiorN conricuration seace:  [[ETR

| EMEMIMCIEVDMITesCILL \ V Diagnostics Completed! C' RERUN... v [T) SAVE [ EXPORT
Test 4-1 NVMe-MI Invalid Opcode 0 x 1 Status % Test + Diagnostic Message + EXPAND ALL COLLAPSE ALL
Test 5-1 NVMe-MI Message Type ° X @\Q\K Test 1-1 MCTP Endpoint ID Test passed v
Test 6-1 NVMe-MI Reserved Fields ° @ Passed Test 2-1 MCTP Control Instance ID Test passed
Test 7-1 NVMe-MI Control Primitive Tag ° (@) Passed Test 3-1 MCTP Command Set EndPointID Test passed
Test8-1 NVMe-MI Response Header ° / @ Passed Test 4-1 NVMe-MI Invalid Opcode Test passed
(@] Passed Test 5-1 NVMe-MI Message Type Test passed
Analyzer/Exerciser Devices v S
(@) Passed Test 6-1 NVMe-MI Reserved Fields Test passed v
Analyzer:  Summit T34 SN:14028 & =2
@ Failed Test 7-1 NVMe-MI Control Primitive Tag  Test failed
Status: Connected
ey S ° = ° Q Failed Test 8-1 NVMe-MI Response Header Test failed
Inv. Polarity: = * K /
Exerciser:  73-16 SN:15544 &

Link State: Lo

Figure 5.73: VDM Test Results

5.11.3 Summary of VDM Tests

Analysis Results

Device Under Test

Diagnostics Summary 8 OUT OF 8 TESTS Results Summary (8 CHECKED
2 %
Unknown Device 100

6min 10sec 8 6 2 O 0 0 2

TOTAL ©® PASSED @ FAILED @ ABORTED ©® DONE WARNINGS O ERRORS

conricurationseace:  [[ERR

Figure 5.74: Summary of VDM Test Results

O The DUT was Unknown (Discovered during Link Establishment, but not part of
this test)

The progress meter shows the test 100% complete taking 6minutes and 10
seconds

6 out of 8 tests Passed

2 out of 8 tests had Errors

8 Parameters were Checked during the test

0 Warnings and 2 Errors were issued during the tests

O

0O00DO
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5.12 Analysis Results: Jammer NVMe Tests 1.0
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Chapter 6

CXL Compliance Support

6.1 Introduction
CXL compliance support is an integral and important element for LinkExpert™ technology.

While development is in progress to support all test cases, the current version of LinkExpert™ supports the
following test cases, outlined in Table 6.1.

TABLE 6.1: Current CXL Compliance Support

Number of Tests
CXL Package Category Supported
CXLv1.1 Endpoint 52
CXLv2.0 Endpoint 93
CXLv2.0 Host 37

6.2 CXL Compliance Tests in LinkExpert Software

In LinkExpert, the tests are divided into two different categories:

O Endpoint: Test cases targeted for device under test (DUT) as endpoint.
O Host: Test cases targeted for Host.

Note: Summit Z516 can be used as a CXL endpoint to perform the compliance tests. See the Summit™
Z5 PCl Express® 5.0 Protocol Exerciser/Analyzer User Manual, Appendix H for detailed
instructions on setting up the Z516 in CXL Device Emulation mode. The User Manual can be
found here: https://www.teledynelecroy.com/protocolanalyzer/pci-express/resources/
product-manuals

6.2.0.1 Selecting CXL Tests
From the main screen, click Select Tests. This displays a list of tests. For CXL, there are:

QO CXL 1.1 Compliance Package Tests (Endpoint)
Q CXL 2.0 Compliance Package Tests (Endpoint)
O CXL 2.0 Compliance Package Tests (Host)

See Figure 6.75 on page 252.
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Add/Remove diagnostic tests to run

252

Show Tests Groups: ’ PCle | LinkExpert System Level Tests v 0/5 Test(s) Selected “

v PCle

LinkExpert System Le\ LinkExpert System Level Tests Search l Select All Deselect All

PCle 3.0 Compliance Package Tests
Test
Validation Tests (Endpoint)
:er powering on system link between the device and the

(J Link Establishn Validation Tests (Root Complex) tablished successfully

(] Link Maintenar Jammer Validation Tests (Endpoint) ther link can be maintained successfully without going to
LTSSM Arc tests s
(J Flow Control PCle 4.0 Compliance Package Tests control
() Performance PCle 5.0 Compliance Package Tests a exchange between the system and the device has
PCle 5.0 Equalization tests - Information only PO
o 1e Power Management Characteristics of the Device Under
(J Power Manage PCle RAS Error Injection Tests

v CXL
CXL 1.1 Compliance Tests (Endpoint)
CXL 2.0 Compliance Tests (Endpoint)
CXL 2.0 Compliance Tests (Host)

v NVMe
Jammer NVMe Tests 1.0
NVMe-MI/MCTP SMBus Tests 1.0a
NVMe-MI/MCTP SMBus Tests 1.1
NVMe-MI/MCTP SMBus Tests 1.2
NVMe-MI/MCTP VDM Tests 1.0a
NVMe-MI/MCTP VDM Tests 1.1

Figure 6.75: CXL Tests: Add/Remove Diagnostics Tests to Run

6.2.1 CXL 1.1 Compliance Tests (Endpoint)

If you select CXL 1.1 Compliance Tests (Endpoint), a list of the tests available with their description displays.
See Figure 6.76 on page 253.
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Show Tests Groups: l CXL [ CXL 1.1 Compliance Tests (Endpoint) v 52/52 Test(s) Selected Add Test(s) m

Search | Select All Deselect All

CXL 1.1 Compliance Tests (Endpoint)

Test
v [ Device

v Analyzer + Exerciser

14.3.6.1.3 CXL Test for Receiving Go_ERR
(Informational Only)

14.4.1 Reset to Active Transition

Ky

Y

14.4.2 ARB/MUX Multiplexing

®

14.4.3 Active to L1x Transition

14.4.4 L1x State Resolution

®©

®

14.4.5 Active to L2 Transition

y

14.4.6 L1 to Active Transition

©

14.4.7 Reset Entry

®©

14.4.8 Entry into LO Synchronization

Y

14.4.9.1 ARB/MUX Bypass

®©

14.4.9.3 PM State Request Rejection

Description
Tests for CXL Device

Analyzer and Exerciser are required for these tests

This test is only applicable for devices that support CXL.cache
protocols. It sets up the device...

The intent of this test is to verify that Device
correctly transfers from Reset to Active state.

The intent of this test is to verify that Data from both CXL.io and
CXL.cache/mem sent across ...

The intent of this test is to verify a Device
transitioning from Active to L1x state.

The intent of this test is to verify L1.x State Resolution
during transition a DUT from Active to more shallow L1.y state.

The intent of this test is to verify a Device

transitioning from Active to L2 state.

The intent of this test is to verify that Link enters L1 and LO states
The intent of this test is to verify that Link enters

Detect state correctly after warm reset.

The intent of this test is to verify that State contained in the Status
ALMP is the same state the link was in before entry to...

The intent of this test is to verify device capability to force a request
ALMP for any state

The intent of this test is to verify PM state rejection.

Figure 6.76: CXL 1.1 compliance Tests (Endpoint)

6.2.2 CXL 2.0 Compliance Tests (Endpoint)

If you select CXL 2.0 Compliance Tests (Endpoint), a list of the tests available with their description displays.

See Figure 6.77 on page 254.
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Add/Remove diagnostic tests to run ()
Show Tests Groups: ‘ CXL | CXL 2.0 Compliance Tests (Endpoint) v ‘ 93/93 Test(s) Selected Add Test(s) m

CXL 2.0 Compliance Tests (Endpoint) Search \ Select All Deselect All
Test Description
v Device Tests for CXL Device

v (v Analyzer + Exerciser Analyzer and Exerciser are required for these tests

This test sets up the device to execute Algorithm 1a, 1b and 2 in

v] 14.3.6.1.1 CXL.io Load/Store Test e F
[0 Loadistore Tes succession in order to ...

This test is only applicable for devices that support CXL.cache

v] 14.3.6.1.3 CXL Test for Receiving Go_ERR g
ving Go_ protocols. It sets up the device...
- - The intent of this test is to verify that proper link initialization occurs,

v] 14.4.1 RSVD Field Testing CXL.cache/CXL.mem . . . 2
' ing only one Control-INIT.Param is sent after a valid CRC clean flit is recei...
14.4.2 CRC Error Iniection RETRY PHY REINIT The intent of this test is to verify that the host supports Algorithm 1a,

o ) - and Link Layer Error Injection...
14.4.3 CRC Error Iniection RETRY ABORT The intent of this test is to verify that the device supports Algorithm 1a,

o ) - and Link Layer Error Injection...
Y451 Raset 1 Actios Transition The intent of this test is to verify that Device

- correctly transfers from Reset to Active state.

) : The intent of this test is to verify that Data from both CXL.io and
v] 14.5.2 ARB/MUX Multiplexin
3 BAaLICMutpleing CXL.cache/mem sent across ...
. o The intent of this test is to verify a Device
v| 1453 A 1x Tran n A k
AAIve el DY TansHIo transitioning from Active to L1x state.
. The intent of this test is to verify L1.x State Resolution

v|] 14.5.4 L1x State Resolution . o .
X u during transition a DUT from Active to more shallow L1.y state.
AT & Acthom tell toan it The intent of this test is to verify a Device

o transitioning from Active to L2 state.
14.5.6 L1 to Active Transition The intent of this test is to verify that Link enters L1 and LO states

Figure 6.77: CXL 2.0 Compliance Tests (Endpoint)

6.2.3 CXL 2.0 Compliance Tests (Host)

If you select CXL 2.0 Compliance Tests (Host), a list of the tests available with their description displays. See
Figure 6.78 on page 255.
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Add/Remove diagnostic tests to run ®
Show Tests Groups: l CXL | CXL 2.0 Compliance Tests (Host) ¥ J 37/37 Test(s) Selected Add Test(s) m

CXL 2.0 Compliance Tests (Host) Search | Select All Deselect All
Test Description
e Host Tests for CXL Host
v Analyzer + Exerciser Analyzer and Exerciser are required for these tests
14.4.1.2 RSVD Field Testing CXL.cache/ The intent of this test is to verify that proper link initialization occurs,
CXL.mem only one Control-INIT.Param is sent after a valid CRC clean flitis recei...

The intent of this test is to verify that the Host
correctly transfers from Reset to Active state.

©

14.5.1 Reset to Active Transition

The intent of this test is to verify a host
transitioning from Active to L1x state.

©

14.5.3 Active to L1x Transition

The intent of this test is to verify L1.x State Resolution

14.5.4 L1x State Resolution ; s 2
during transition a host from Active to more shallow L1.y state.

©

The intent of this test is to verify a host

v} 14.5.5 Active to L2 Transition e 2

: o transitioning from Active to L2 state.

14.5.6 L1 to Active Transition The intent of this test is to verify that Link enters L1 and LO states
14,5.8 Entry into LO Synchronization The intent of this test is to verify that State contained in the Status

ALMP is the same state the link was in before entry to...

The intent of this test is to verify that Link enters
retrain without errors after unexpected status ALMP.

©

14.5.9.3 Unexpected Status ALMP

The intent of this test is to verify that Link enters
retrain and error is logged after corrupted ALMP.

The intent of this test is to verify that Host responds with flits for CXL.io
that have correct protocol IDs.

©

14.5.9.4 ALMP Error

©

14.6.1 Protocol ID Checks CXL.io

The intent of this test is to verify that Host responds with flits for
CXL.cache...
e e e

Figure 6.78: CXL 2.0 Compliance Tests (Host)

14.6.1 Protocol ID Checks CXL.cache

©
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Chapter 7

SAS LinkExpert (LE)

71 Introduction

LinkExpert provides complete control and management of Teledyne LeCroy's family of protocol analyzer and
exerciser hardware while displaying high-level diagnostic information about communication between the
host systems and devices. Link Expert also performs SAS Compliance Testing. The LinkExpert software
interface targets design and validation engineers who are responsible for testing and resolving connectivity,
interoperability and performance issues as well as ensuring conformance to the design specification. The
new interface takes a smart approach to testing SAS devices and then displaying the results, including any
identified errors, connectivity issues and/or overall performance metrics by using intelligent interpretations
of bus traffic, eliminating the need for a deep technical knowledge of the various SAS specifications. It
provides easy-to-read information about Compliance testing for SAS:

7.2 Key Features

Q SAS Testing
m  SAS Compliance Testing
Q SAS Verification Testing
m  Speed Negotiation Test
m Link Layer Test
m  Transport Layer Test
m  Application Layer Test
m  NACA Test

7.3 Hardware Configurations for Specific Test Sets
The following table shows the hardware configurations required to execute specific test sets.

TABLE 7.1: Test Set vs. Hardware Required

Test Set Hardware Required
SAS Compliance Tests Host PC

DUT

SAS Analyzer (M244, T244)
SAS Verification Tests DUT

SAS Analyzer (M244)
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7.4 SAS Initial Connection

0O Analyzer Devices: The analyzer/exerciser you have chosen to use (see “Initial
Connection Process” on page 258)
m Initially, no analyzer has been connected

7.41 Initial Connection Process

Initially no devices will be connected after power up. See Figure 7.1.

Analyzer Device v

Analyzer: Sierra SN:16822

All connected devices

Figure 7.1: Initial Power Up: No Devices Connected

Select the All Connected Devices icon in the Analyzer Device portion of the LinkExpert main Menu (above).

This will pop up a dialog box showing all the devices available on the network. See Figure 7.2.

All connected devices

‘ Add Device ’(Adaptersm Refresh List [+]:4

Device Included In Recg; Location Status License IP Settings

PSG_Support_#1 SN:16724 m 10.30.243.61 Ready to Connect :
Sierra_M244 SN:17432 m Local Machine Ready to Connect (5

Figure 7.2: Dialog Box Showing All Devices Available on the Network
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The All Connected Devices dialog box allows you to:

O Add a device (seeFigure 7.3)

Check on the adapter you are using (see Figure 7.4 on page 260)

Add Subnets to the network you are using (see Figure 7.5 on page 260)
Refresh the List of Devices

Update IP Setting

Check on the License for the device

Include or excluded an Analyzer in the test process

Connect to Analyzers and Exercisers to start using LinkExpert

O0O0O0OO0O0O

Note: All of these topics are covered in much more detail in the User Manual for the Analyzer or
Exerciser you are using.

7.4.1.1 Add Device

When you select this tab the following dialog box will pop up, which allows you to add other devices to your
test set. See Figure 7.3.

All connected devices ®

Qdd Ethernet Attached Device )47

IP Address: ( P address ) ‘
() ~——
Device Included In Record Location Status License IP Settings
PSG_Support_#1 SN:16724 m 10.30.243.61 Ready to Connect %
Sierra_M244 SN:17432 m Local Machine Ready to Connect 22

Figure 7.3: Add Device Dialog Box
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7.41.2 Check Adapter

If you select this tab, the following information about the Adapter you are using will pop up. See Figure 7.4.

All connected devices ®

Network Adapters

Select a network adapter you want to use for device discovery and connection:

( Any /0.0.0.0 v
T

Device Included In Record Location Status License  IP Settings

PSG_Support_#1 SN:16724 m 10.30.243.61 Ready to Connect ) o)
Sierra_M244 SN:17432 m Local Machine Ready to Connect ) o))

Figure 7.4: Check Adapter
7.41.3 Add Subnet

If you want to add a subnet to the system under test, select the Add Subnet tab and the following dialog box
will pop up. See Figure 7.5.

All connected devices ()

Subnets /
GP Address in Subnet: | IP address )

Use this Host's Subnet Mask \
Other Subnet Mask: 0.0.0.0

Device Included In Record Location Status License  IP Settings

PSG_Support_#1 SN:16724 m 10.30.243.61 Ready to Connect (i o)
Sierra_M244 SN:17432 m Local Machine Ready to Connect o o)

Figure 7.5: Add Subnet to System Under Test
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7.41.4 Example: Sierra M244

For this example, the network “sees” a Sierra M244 and a PSG Support SAS analyzer. The Sierra M244 has
been connected by LinkExpert. See Figure 7.6.

All connected devices ®
Add Device Adapters Subnets Refresh List “

Device Included In Record Location Status License IP Settings

PSG_Support_#1 SN:16724 m 10.30.243.61 Ready to Connect Ay, o))

G Sierra_M244 SN:17432 ) Local Machine 5 32

Figure 7.6: M244 SN: 17432 -> Connected

You'll notice the Status has changed to “Connected” and the button in front of each device is green.

Click on OK and you will return to the Main Menu. You'll see that the Sierra M244 SN: 17432 is connected.
See Figure 7.7.

Analyzer Device v

il

Analyzer: 5j SN:17432 ) .
( vy ierra

Figure 7.7: LinkExpert Main Menu: Analyzer: Sierra SN: 17432 Connected
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7.5 Selecting and Running SAS Tests

You can select a subset of all the tests in a group by clicking on the first test you want to run (see Figure 7.8).

Add/Remove PCle diagnostics to run ®
1/1 Test(s) Selected m

Show Tests Groups: 1 SAS | SAS tests v

Test Description

SAS tests Click on the Test Name Select All Deselect Al

Example of SAS compliance test. The test has 2 stages:

V| Compliance demo test 1 s - ; 3 . , s ’
P recording, using given project file, and starting verification script on gotten trace....

Figure 7.8: Click to Select the First Test in a Series

Once a subset of tests has been selected, click on Apply.

When you click on “Apply” and you have selected text from different set, the following warning message
will pop up, explaining that you can only run one type of tests at a time:

See Figure 7.9.

Tests from a different category are already selected. If you continue to
accept and apply new tests your previous selections will be lost. Continue
to "Apply" ?

|

Figure 7.9: Warning Message: Perform One Type of Tests at a Time

Note: If you have already selected one set of tests and you select a new set, the old set will be lost.
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After you have selected and applied the tests you want to run the test selection dialog will change to gray
out the “Apply” button and only the “Close” button will be active.

The example shown below is after Selecting and Applying the PCle 3.0 Compliance Test Package of tests,
then clicking on the “Close” button. See Figure 7.10.

Add/Remove PCle diagnostics to run ®

Show Tests Groups: ‘ SAS | SAS tests v

1/1 Test(s) Selected Close

Test Description

SAS tests Select All Deselect A

Example of SAS compliance test. The test has 2 stages:

V| Compliance demo test 1 s - ; 3 . , s ’
P recording, using given project file, and starting verification script on gotten trace....

Figure 7.10: After Selecting and Applying a Test Set: Only Close Button is Active
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Click on the “Close” button and the SAS Compliance tests are loaded and ready to be executed. See

LinkExpert 3.10 - [m} X
File Diagnostics Options Help
Diagnostics Analysis Results
Device Under Test Diagnostics Summary Results Sum...
Select Tests ~ o
%
Unknown Device
omin 0sec 0 0 0 0 0 0 0
TOTAL | @ PASSED = @ FAILED @ ABORTED DONE WARNINGS | © ERRORS
Diagnostic Status Action
SAS tests Status + Test Diagnostic Message * Expand All Collapse All
Compliance demo test 1 0O x

Analyzer Device

Figure 7.11: SAS Tests: Selected, Applied and Ready to be Executed

Once you load a set of tests, the Diagnostic pane will be updated see Figure 7.12 on page 265.
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Diagnostics

‘ 3% Run Options Select Tests ~ m

Diagnostic Status Action
| SAS tests
Compliance demo test 1 OT STARTED p 4

Analyzer Device

il

Analyzer: Sierra SN:17432

Figure 7.12: SAS Compliance Test Loaded: Sierra M244 Connected

Click on the white arrow to run the compliance test.

See “Analysis Results: SAS Compliance Test” on page 269 to see the results of the test.
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7.6 SAS Verification Test Suite 1.0

The SAS Verification Test Suite requires a license, sold separately. The available test descriptions can be
found under the SAS4 Protocol Suite Documents: look for SAS4_Verification_Test_Descriptions.pdf.

The SAS Compliance described in this manual is only a placeholder, to demonstrate the usage of SAS4
testing using Link Expert. It is available even without purchasing the SAS4 Verification license.

You can select as many of the SAS Verification Tests to be run separately. See Figure 7.13 and Figure 7.14
on page 267.

Add/Remove diagnostic tests to run ®
71/71 Test(s) Selected Apply m

Show Tests Groups: ‘ SAS | SAS Verification Test Suite 1.0 Build 12-RC ~

Test Description

SAS Verification Test Suite 1.0 Build 12-RC Select All Deselect A

Test 10.1.1 To determine that the DUT, an SSP Target port, properly handles a Test Unit Ready

command.
Test 10.1.2 To determine that the DUT, an SSP Target port, properly handles an INQUIRY command.
Test 10.1.3 To determine that the DUT, an SSP Target port, properly handles a START STOP command.
Test 10.1.4 Igr:::;r;\.ine that the DUT, an SSP Target port, properly handles a MODE SENSE
Test 10.1.5 Isr::qt:;rghine that the DUT, an SSP Target port, properly handles a MODE SELECT
Test 10.1.6 Igr:rz;t:;r;ine that the DUT, an SSP Target port, properly handles a READ CAPACITY
Test 10.1.7 To determine that the DUT, an SSP Target port, properly handles a WRITE(10) command.
Test 10.1.8 To determine that the DUT, an SSP Target port, properly handles a READ(10) command.
Test 10.1.9 To determine that the DUT, an SSP Target port, properly handles a LOG SENSE command.
Test5.7.1.1 To verify the DUT's support for SNW-3.
Test5.7.1.10 To verify the contents of the DUT's Phy Capabilities G2 WITHOUT SSC bit.
Test5.7.1.11 To verify the contents of the DUT's Phy Capabilities G2 WITH SSC bit.

Figure 7.13: SAS Verification Test Suite 1.0

If you have other tests loaded, you'll see a warning message when you hit the "Apply" button. See
Figure 7.9 on page 262.
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Add/Remove diagnostic tests to run

Show Tests Groups: ‘ SAS | SAS Verification Test Suite 1.0 Build 12-RC  ~ 17720 Test(s) Selected “

Test Description
SAS SPL Transport Layer Test (v1.14) Select All Deselect All
@ Test8.1.1 SSP Frames Structure - Hashed Address: To determine that the DUT properhycalkculated o
St hashed destination SAS address based on the SAS address provided in 3 received Identi.
) Test81.10 To determine that the DUT, an SSP Target port, properly sets the REQUESTED OFFSET field
S when transmitting multiple XFER_RDY frames.
& Yest81.11 To determine that the DUT, an SSP Target port, properly sets the WRITE DATA LENGTH field
= y when transmitting XFER_ROY frames.
& Test8.1.12 To determine that the DUT, an SSP Target port, properly sets the WRITE DATA LENGTH field
: when transmitting XFER_ROY frames.
@ Test8.1.13 To determine that the DUT, an SSP Target port, properly sets the DATAPRES field to
e NO_DATA if 3 command completes without sense data to return,
@ Test8.1.14 To determine that the DUT, an SSP Target port, properly sets the DATAPRES field to
’ SENSE_DATA if...
&  Test8.1.15 TO determine th Yo desermine that the OUT, an 539 Target 7 5485 the SENSE DATA LENGTH,
o SENSE_. POCT, properly sets the DATAIRES field to
SENSE_DATA # 2 command comgpletes with
) Test81.16 To determine t ense dota to recurn 7 sets the RESPONSE DATA fields if
' 2 command...
@ Yest81.17 To determine that the DUT, an SSP Target port properly handles a command received
i which is too short..
To determine that the DUT, an SSP Target port, properly handles 3 TASK frame received
O Tea.1.18 with an invalid
0 Test8.1.19 To determine that the DUT, an SSP Target port, responds properly when no
i acknowledgement is recenved...
® Yest812 SSP Frames Structure - Information Unit: To determine that the DUT does

noe trameomit an CCO frama mirh an Infarmmation | nie avranding 104 hear

Figure 7.14: SAS Verification Test Suite 1.0 Build 12-RC
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Chapter 8

SAS Analysis Results

LinkExpert can provide analysis results for the following sets of tests for the SAS Protocol Suite:

Q SAS Compliance Tests
Q SAS Verification Tests

8.1 Analysis Results: SAS Compliance Test

The results of the SAS Compliance Tests which have been run on the DUT are shown in the Analysis Results
section.

8.1.1 Results: SAS Compliance Test

The first test run was SAS Compliance Test and the Results are shown in Figure 8.1.

[H Linkexpert 3.10 - BETA AnaIYSiS Results: Summary -8

File Diagnostics Options Help

Diagnostics Analysis Results )/

Diagnostics Summary Results Sum...

Device Under Test

Select Tests ~
Unknown Device
1 1 0 0 0 0 0
TOTAL ® PASSED ® FAILED ® ABORTED DONE WARNINGS © ERRORS

' Diagnostics Completed! [©) save [ Export

Status Test Diagnostic Message Expand All Collapse All
@ Passed Compliance demo test 1 Test is passed

Please select test package to start
SAS Compliance Test: Details
Analyzer Device
Analyzer: Sierra SN:17432 =

Figure 8.1: Analysis Results: SAS Compliance Test
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8.1.2 Analysis Results: SAS Compliance Test Results Summary

The SAS Compliance Test Results Summary is shown in Figure 8.2.

Analysis Results

Device Under Test Diagnostics Summary 10UT OF 1 TESTS Results Sum...
Unknown Device
1 1 0 0 0 0 0
TOTAL ® PASSED ® FAILED ® ABORTED ® DONE WARNINGS O ERRORS

W Diagnostics Completed! [9) save [ Export

Figure 8.2: Analysis Results: Link Establishment Summary

O The DUT was an “Unknown Device”
Q The progress meter shows 100% complete: 13 seconds

O Diagnostic Summary: 1 out of 1 tests were executed (Only Link Establishment
was selected)

m Total Number of Tests: 1

m  Number of Tests Passed: 1
m  Number of Tests Failed: 0
m  Number of Tests Aborted: 0
m  Number of Tests Done: 0

Note: Some tests do not have Pass or Fail criteria, they simply need to be executed before other tests
can be run.
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8.1.3  Analysis Results: SAS Compliance Test Results Details

The detailed results of the SAS Compliance test are shown in Figure 8.3.

Analysis Results

Device Under Test Diagnostics Summary
%
Unknown Device 100
omin 11sec 1 1 0 0 0

TOTAL ® PASSED ® FAILED ® ABORTED ® DONE

v Diagnostics Completed!

Results Sum... | 1RESULTS

0 0

2 WARNINGS © ERRORS

[™] save [ Export

A

Status ~ Test + Diagnostic Message ~

© Passed Compliance demo test 1 Test is passed

Expand All Collapse All

2019 12:0

Start test

Project opened

Device assigned

Start recording

Recording finished

Trace successfully recorded. Trace name: C:/Users/3sc2-swtest/AppData/Local/Temp/LinkExpert/
session_06_18_2019_12_6_18\Compliance_demo_test_1_trace.sxt

Run verification script

Test PASSED

C:\Users\3sc2-swtest\AppData\Local\Temp\LinkExpert\session_06_18_2019__12_6_18\Compliance_demo_test_1_trace.sxt has 0 items.

Figure 8.3: Detailed Results of SAS Compliance Test
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8.2 Results: SAS Verification Tests

The first test set run was SAS Verification Tests and the Results are shown in Figure 8.4.

[ Urktopert 243 - TA- D, —
Mo Ougroascs Opoow Mg Analysis Results: Summary

Diagnostics Analysis Results /
(e ® o )

THhis Session was m Oevice Under Test Ouagrostics Sumvmany "n Resuins Su
pered In read anly
e BAS device N 68 3 0 0 0 3
e © Paied L) © AR e - © o
OCugnestx Status Ao /
SAS Verficatien Test Suite 1.0 Bud S ALPHA Test § Olagnostc Message § o .,,\
Tet Q1Y Test s pansed v
ot ) Test 1012 Test is passed v
5 Test 101 Test is passed v
w4 Test 1014 Test is passed v
Tewt 3313 Test 1015 Test s passed v
ST Test 1016 Test s pansed v
Yo 3817 ~ Test 1017 Test is passed v
SAS Verification Test: Details / 1013 — >
Tew ¥01 9 - 19 ot parsed -
Analyzer Device Test$7.00 Test is passed v
etin ot 5 passed -

Parsed Tent 5 » Test
Analyter:  SeraSNITHYG
Q fates Test $7.0.11 Test is taded v

Figure 8.4: Analysis Results: SAS Verification Test
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8.2.1  Analysis Results: SAS Verification Test Results Summary

The SAS Verification Test Results Summary is shown in Figure 8.5.

evice Under Test Diagnostics Summary 1 TESTS

SAS device 7 68 3 0 0

TOTAL ® PASSID ® FALID ©® ABORTIO OONT

Figure 8.5: Analysis Results: Link Establishment Summary

Q The DUT was a “SAS Device”

Q The progress meter shows 100% complete: 22 minutes 13 seconds

O Diagnostic Summary: 71 tests were run
m Total Number of Tests: 71
m  Number of Tests Passed: 68
m  Number of Tests Failed: 3
m  Number of Tests Aborted: 0
m  Number of Tests Done: 0

WARNINGS

Note: Some tests do not have Pass or Fail criteria, they simply need to be executed before other tests

can be run.
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8.2.2 Analysis Results: SAS Verification Test Results Details

The detailed results of the SAS Verification test are shown in Figure 8.6.

Analysis Results

Device Under Test Diagnostics Summary (nrests )
SAS device
71 68 3 0 0

©

—

TOTAL ® PASSIO ® FARID ® ABORTIO ® OONE

Status ¢ Test ¢ Diagnostic Message *
Passed Test 10.1.1 Test is passed
Passed Test 10.1.2 Test is passed

Starting test

Start recording

Starting exerciser script: Test 10.1.2
Waiting for analyzer trigger
Stopping exerciser.

Stopping analyzer.

Recording finished.

Opening trace: C/Users/User/AppData/Local/Temp/UnkExpert/session_11_10_2020_15_39_21\Test 10.1.2.5xt
Running verification script

All verification conditions passed.
Test PASSED

Passed Test 10.1.3 Testis passed
Passed Test10.1.4 Testis passed
Passed Test 10.1.5 Testis passed

Res

0

ults Su :'.Rlsmﬂ:

3

WARNNGS O (RRORs

Collapse All

-

Open Trace in Viewer

-

—

Figure 8.6: Detailed Results of SAS Verification Test

Q Rerun:
m  All Tests
m Failed Tests
m Select Tests

Q Save

Q Export

See Figure 8.7 on page 275.
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LinkExpert - X

File Diagnostics Options Help

Diagnostics Analysis Results
Device Under Test Diagnostics Summa Results S... [ 4RESULTS
{8 Run Options Select Tests ~ m g ¥/ | Anrsi|
SAS device
4 0 4 0 0 0 4
TOTAL ® PASSED @ FAILED @ ABORTED @ DONE ©O WARNINGS O ERRORS
Diagnostic Status Action
I SAS Verification Test Suite 1.0 Build 13-RC V' Diagnostics Completed! C Rerun... v [®) save [ Export
Test 10.1.01 O x Test + Diagnostic Message +  a|| Tests Collapse All
TESUNE SWUUIN LalinuL U diisiie 1o 1 UNITE RCAUT Lollinanu.
Test10.1.02 O x ‘ Test FAILED Failed Tests
Select Tests...
Test5.7.1.01 O x
Test5.7.1.02 (aien) X
° @  Test10.1.02 Test is failed 21/12/2020 451 PM A
Starting test.
Start recording.
Starting exerciser script: Test 10.1.02
Waiting for analyzer trigger
Stopping exerciser.
Stopping analyzer.
Recording finished.
Opening trace: C:/Users/QA-PC/AppData/Local/Temp/LinkExpert/session_12_21_2020__16_50_05\Test
10.1.02.sxt
Running verification script.
Testing station cannot transmit INQUIRY command.
Test FAILED
Analyzer Device o Open Trace in Viewer
@  Test5.7.1.01 Test is failed 21/12/2020 451 PM v
Analyzer: Sierra SN:16822 =
@  Test5.7.1.02 Test is failed 21/12/2020 4:51 PM v

Figure 8.7: Rerun Options After Tests Complete
If you select Save the following dialog box pops up.
You can Save:

a All Tests
Q Failed Tests
O Warning Tests

See Figure 8.8 on page 276.
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Save options

Which test traces would you like to save?

@ All Tests

Failed Tests

Save Cancel

Figure 8.8: Save Options

After selecting the tests, click on Save and you can save your test result to a file. See Figure 8.9.

Save X
T <« Users » Public » Public Documents » LeCroy » LinkExpert » v | D S Search LinkExpert
Organize + New folder B (7]
;’ 3D Objects A Name N Date modified Type Size
B Desktop Scripts 3/5/2020 256 PM  File folder
Documents Reports 12/22/202010:10 ...  File folder
4 Downloads
Jﬁ Music
[&] Pictures
. SW_Builds (sc-svrl)
SW_Builds_Shared )
I AL inkEx pert_Session_files.kpt] 9 |
Save as type: | LinkExpert Session files (*.lxpt) w |
~ Hide Folders Save I l Cancel ‘

Figure 8.9: Save Selected Tests to a File

A similar dialog box pops up if you select Export (you can save your test results to a Trace Expert file). See
Figure 8.10 on page 277.
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[Hsave X
T <« Users » Public » Public Documents » LeCroy » LinkExpert » v | D S Search LinkExpert
Organize = New folder == o
J’ Music A Name N Date modified Type Size
] Pictures Scripts 3/5/2020 256 PM File folder

. SW_Builds (sc-svr1) Reports
SW_Builds_Shared
SWBuildsArchive
SWBuildsDev

Videos

am SC2-1000215 2-6-2018 (C:)

/22/202010:10 ... File folder

v
File name: | XS eN o V]
Save as type: ‘ HTML files (*.html) v ‘
~ Hide Folders Save I ‘ Cancel ‘

Figure 8.10: Export Test Results to Trace Expert File
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Chapter 9

LinkExpert Python API

LinkExpert API allows you to control LinkExpert using a Python module. The APl is based upon socket
communications between the LEX server and the Python client, which is located at:

C:\Program Files\Lecroy\LinkExpert\LexAPI
The LinkExpert APl is a high level API that can be used without using a socket routine.

9.1 Setup Requirements — Windows

1. For Python version 3.0 and above, the Python module “LexApi.py” must be located
at: C:\Program Files\Lecroy\LinkExpert\LexAPI.

2. Before working with the LEX API, create an object with the default protocol ID.

LinkExpert server automatically closes when the last client socket disconnects from
the process.

9.2 APl Module Initialization

For creating the main APl module, first setup a reference to the location of the APl module:
C:\Program Files\Lecroy\LinkExpert\LexAPI
Then, initialize the module with the default protocol. Refer to the following code example:

import SYS
sys.path.append (r'C:\Program Files\Lecroy\LinkExpert\LexAPI")
import LexApi

api = LexApi.LexApi ("PCIe" )

Note: If there is only one protocol available, then the protocol_id field can be empty.
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9.3 API List and Parameters

The following table lists the code and its parameters used in this API. See “APl Sample Code” on page 284

for a sample.

Code

Description

GetlLastError()
print (api.GetLastError())

There is family of errors which cannot be handled by
a simple API call and can be raised during some
internal process asynchronously. For getting
information about this errors use this method.

GetPackageManager()
package = api.GetPackageManager ()

Return object for working with selected package.

SetPackage(package_name, package_version)

package.SetPackage( "PCIe 5.0
Compliance Package Tests", "" )

Select package for further manipulations where
package_name is the selected package name and
package_version is the selected package version.

NOTE: This parameter has been DEPRECATED.

SetPackage2(package_id, test_ids)

package id = PackagelId.PackageId( "PCIe
5.0 Compliance Package Tests", "" )
package.SetPackage2 (package id,
["test id 1", "test id 2"])])

Select package for further manipulations, where:

package id =This class keeps information for
package identification: package name and package
version

test ids (optional) = The list of test identifiers (
test codes ) which must be added to the session. If
list is empty all tests from the selected package will
be added to the session

GetPackages()
packages = package.GetPackages( )

Returns a list of available packages

SelectTest(test_code, is_selected)

Include or exclude the test in the currently selected
package for session run.

test code =Test code. Unique test identifier

is selected =True-add the test to the session.
False - exclude the test from the session

GetPackagelnfo(package_id)
package_info =
package.GetPackagelInfo (package id)

Return information about requested package. The
return type is "Packagelnfo", where:
package id =This class keeps information for
package identification: package name and package
version

RunTests()
package.RunTests ()

Run all tests from the package. Asynchronous
function. Must stop tests or wait for end of session
before exiting.
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Code

Description

RerunFailed()
package.RerunFailed ()

Some tests fail after the first run and pass after
rerunning. With this command, you do not have to
rerun whole session again. This method allows you
to run only failed tests after a previous run. The
function will throw an exception if session was not
run previously or there are no failed tests for
rerunning.

StopTests()
package.StopTests ()

Stop running session

IsRunning()

package.IsRunning ()

True = session running
Otherwise, False

GetReport()

report.GetFailed() )

print (report.GetAborted() )
report.GetDone () ) print(
report.GetTotal () )
report.GetTests () :
print( "{0}. {1}".format (name,

while package.IsRunning: report =
package.GetReport ()
print ( report.GetPassed() ) print(

print (

for name, status in

status))

Return state of current session. A snapshot of the
current session is kept in the "TestReport" object

SaveTraceExpert(file_path)

package.SaveTraceExpert (
r"C:\workspace\report.html")

Save current session in HTML format, where
file_path is the full path for saving in HTML format
(*.html). Use when the session is finished.

SaveTraceExpertAsCSV(file_path)

package.SaveTraceExpertAsCSV (
r"C:\workspace\report.csv")

Save current session in CSV format, where file_path
is the full path for saving in CSV format (*.csv). Use
when the session is finished.

SaveTraceExpertAsExcel(file_path)

package.SaveTraceExpertAsExcel (
r"C:\workspace\report.xml")

Save current session in Excel format, where file_path
is the full path for saving in Excel format (*.xml). Use
when the session is finished.

SaveSession(file_path)

package.SaveSession (
r"C:\workspace\session.lsxp")

Save current session to the file. This function should
be called when a session is finished.

file path = Full path to the session file (*.Ixpt)

GetDeviceManager()

device = api.GetDeviceManager ()

Return device manager for manipulation with
connected devices.

GetConnectedAnalyzer()

analyzer name =
device.GetConnectedAnalyzer ()

Returns the name of the connected analyzer. If the
analyzer is not connected or not initialized, returns
an empty string.

GetConnectedExerciser()

exerciser name =
device.GetConnectedExerciser ()

Returns the name of the connected exerciser. If the
exerciser is not connected or not initialized, returns
an empty string.
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Code

Description

WaitConnectedDevices(timeout_s)

device.WaitConnectedDevices ()

Waits until analyzer and exerciser are connected.

timeout s (optional) = Timeout in seconds. By
default this value is 300

WaitConnectedAnalyzer (timeout_s)

device.WaitConnectedAnalyzer (200)

Wait until analyzer is connected.

timeout s (optional) = Timeout in seconds. By
default this value is 300

WaitConnectedExerciser (timeout_s)

device.WaitConnectedExerciser ()

Wait until exerciser is connected.

timeout s (optional) = Timeout in seconds. By
default this value is 300

EnableSingleDevice (serial, is_enable)

device.EnableSingleDevice( 1500, True

)

Enables or disables device for application. LinkExpert
requires an analyzer and an exerciser or an exerciser
only. If you have an inappropriate number of
connected analyzers or exercisers, you can disable
extra devices for LinkExpert.

serial =device serial number

is enabled =true, selected device enabled

ConnectNetworkDevice (serial, ip, is_analyzer)

device.ConnectNetworkDevice (1500,
"192.168.7.9" True)

Connect network device by IP and serial number.
This device should be discovered on the network by
LinkExpert/PeTracer before connection.

serial =device serial number
ip =IP address of device which must be connected

is analyzer =True,itis ananalyzer. False, itis an
exerciser

DisconnectNetworkDevice (serial, is_analyzer)

device.DisconnectNetworkDevice (1500,
True)

Disconnect network device by serial number.
serial =device serial number

is_analyzer =True,itis an analyzer. False, itis an
exerciser

ConnectEthernetDevice (ip, device_name,
check_device_availability)

device.ConnectEthernetDevice ("192.168.

7.9", "Summit M5X", True)

Connect undetected device by IP and device name.
LinkExpert/PeTracer may not discover some devices
on the network. Use this to directly connect remote
device.

ip =P address of device which must be connected

device name = Name of the selected device:
Summit T34, Summit T54, Summit Z58, Summit
7516, Summit Z416, etc.

check device availability = Additionally
check if device exists and connected to network

IsAnalyzerConnected()

device.IsAnalyzerConnected/()

Returns True if analyzer is connected.

282  LinkExpert User Manual




API List and Parameters Teledyne LeCroy

Code Description

IsExerciserConnected() Returns True if exerciser is connected.

device.IskExerciserConnected ()

IncludeRecording (serial, is_analyzer, Include or exclude device from recording by serial
is_include) number. Some analyzers can be excluded from
device.IncludeRecording( 1500, True, recording and as a result will be unavailable in the
True ) connected device list. There are some exercisers with

embedded analyzers which visible as two
independent devices. This method can turn off
analyzer from connected exerciser for working only
with single exerciser.

serial =device serial number

is analyzer =True,itis an analyzer. False, itis an
exerciser

is include =Include or exclude device from
recording

GetSettingsManager() Returns settings manager.
settings = api.GetSettingsManager ()

SetLinkWidth(lane_count) Set link width for the session where lane_count is the
settings.SetLinkWidth (1) number of lanes:
1=1lane

2 =2lanes

4 =4 lanes

8 =8 lanes

16 = 16 lanes

20 = Auto (x2 maximum)

40 = Auto (x4 maximum)

80 = Auto (x8 maximum)
1600 = Auto (x16 maximum)

SetLinkSpeed(speed) Set link speed for the sesssion, where speed is the
settings.SetLinkSpeed (0) speed index:

0 = Auto

1=2.5Gt/s

2=5.0Gt/s

3=8.0Gt/s

4=16.0Gt/s

5=32.0Gt/s
SetPrecoding (stream, is_enabled) Set precoding settings.
settings.SetPrecoding (EStream.UPSTREAM | stream = EStream. Set precoding for particular
» False) stream.
settings.SetPrecoding (EStream.DOWNSTRE

is _enabled =True - enable precoding.

AM, True)
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9.4

Descriptions of Internal Types

Type

Type Name

Definition

Enum

EStream

EStream.UPSTREAM - corresponds to the

upstream

EStream.DOWNSTREAM - corresponds to

the downstream

Enum

ESpeed

ESpeed.AUTO - Auto
ESpeed.GEN1 - 2.5 Gt/s
ESpeed.GEN2 - 5.0 Gt/s
ESpeed.GEN3 - 8.0 Gt/s
ESpeed.GEN4 - 16.0 Gt/s
ESpeed.GENS5 - 32.0 Gt/s

int

Number of lanes

1-1lane

2 -2 lanes

4 -4 lanes

8 - 8 lanes

16 - 16 lanes

20 - Auto (x2 maximum)
40 - Auto (x4 maximum)
80 - Auto (x8 maximum)

160 - Auto (x16 maximum)

class

PackagelD

The class keeps information for package
identification: package name and package

version

9.5

API Sample Code

The figure on the next page shows a sample of the API code. The code shows how to run LinkExpert tests

and save result to the CSV and LXPT files.
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Appendix A

How to Contact Teledyne LeCroy

Send e-mail to Support psgsupport@teledyne.com
Contact Support teledynelecroy.com/support/contact
Visit Teledyne LeCroy’s website teledynelecroy.com

Tell Teledyne LeCroy | Report a problem to Teledyne LeCroy Support via
e-mail by selecting Help > Tell Teledyne LeCroy
from the application toolbar. This requires that an
e-mail client be installed and configured on the
host machine.
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Appendix B

China Restriction of Hazardous Substances Table

The following tables are supplied in compliance with China’s Restriction of Hazardous
Substances (China RoHS) requirements:

BEREYRATE

1l F i g ZREFX ZHE_FhE
EEMHEFR (Pb) Hz) (Cd) (5] (PBB) (PBDE)
PCBAs X 0 X X X X
AR 0 0 X 0 0 0
- ) ) X o 0 )
RS 0 0 0 0 X X
BE X X X o X X
RS X 0 X 0 X X
RPN A ] ] 5] ] X X
EEEERE e ESH) X 0 X O X X
FEE) X ) X ) X X
FEOMIEIE S50 LA N X ) X 0 0 0
SHERERE () X X X ) X X
=k ) X 0 X O X X
O: T FESHE W RTIREFH R AR AT F-S 2 57T SIT11363-2006 47EME MFEER 2T,
X EHEFESEEPRELTIESIHNE SRR P RS 28T sTT11363-2008 FrENE FIREET .

EFUP (S5 AT 18 BT ) # H %104
BE: SEREROERE

BE: 3% - 9%EIAEINERE (i)
mE: BE2000%

Toxic or Hazardous Substances and Elements
Hexavalent | Polybrominated | Polybrominated
Lead Mercury | Cadmium | Chromium Biphenyls Diphenyl Ethers

Part Name (Pb) (Hg) (Cd) (Cr") (PBB) (PBRDE)
PCBAs X 8] X X X X
Mechanical Hardware 0] 9] X 0 0 [8)

Sheet Metal 8] 8] X 0 0 8]
Plastic Parts 8] 8] 8] 0 X X

Power Supply X X X 8] X X

Power Cord X 0 X [0} X X
Protective Case (if present) 9] 18] (8] 0 X X

Cable Assemblies (if present) X (9] X 0 X X

Fans (if present) X 8] X 8] X X

AC Filter/Fuse Assy (if present) X 9] X 8] 0 0

Ext Power Supply (if present) X X X [0} X X
Probes (if present) X [8] X [8] X X

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the

limit requirement specified in SI/T11363-2006.
X: Indicates that this toxic or hazardous substance contained in at least one of the homogenous materials used for this part
is above the limit requirement specified in SIT11363-2006.

EFUP (Environmental Friendly Use Period) Use Conditions:
Temperature 5C to 40C
Humidity 3% to 95% max RH (non-condensing)
Altitude Up to 2000 meters
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Appendix C

Register Structure for PCle LTSSM Arc Tests

C.1 Introduction for Writing to Registers

When writing to a Register,

O Append "Config = General{ DontApplyGenOptions = Yes }" to the start. This allows val-
ues from the script to be loaded instead of the Generation Options Gui.

O "Config = be register" should contain a "RegAddress" and a "RegValues" Field.

C.1.1  Format of RegValues:

RegValues = (0x11 0x22 0x33 0x44)

The first Byte refers to Bit positions [7:0]. The second Byte refers to Bit positions [15:8]

The third Byte refers to Bit positions [23:16]. The fourth Byte refers to Bit positions [31:24]
TABLE C.1: Bit Positions in Register

0x11
D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]

0x22
D[15] D[14] D[13] D[12] D[11] D[10] D[9] D[8]

0x33
D[23] D[22] D[21] D[20] D[19] D[18] D[17] D[16]

Ox44
D[31] D[30] D[29] D[28] D[27] D[26] D[25] D[24]
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C.1.2 Example: Speed_Change_Any Lane_(Gen3_--_Gen4)_Z4.gen

Config = General{ DontApplyGenOptions = Yes }
Config = Definitions{ PX2 WR REG DIRECTED LTSSM = 0x00009050
PX2 REG _TEST REQUESTS = 0x000091BO
Px_REG_LTSSM DRATE = 0x00009364
PX2 CTRL_ENABLE = 0x000090CC
}
Config = beregister
{
RegAddress = PX2 REG TEST REQUESTS
RegValues = ( 0x00 0x01 0x00 0x00 ) ; Bit [8] (Speed Change Any Lane
) of 0x91B0O is set
}
Config = beregister
{
RegAddress = Px REG LTSSM DRATE
RegValues = ( O0x9E 0x00 0x00 0x00 ) ; Bit [4:1] (Combination
of all speeds) and
bit [7] (Speed Change)
are set
}
Config = beregister
{
RegAddress = PX2 CTRL_ENABLE
RegValues = ( 0x01 0x00 0x00 0x00 ) - ; Bit [0] (Update Link Training
Settings ) of 0x90CC is set

C.1.3 Register Addresses and Definitions Z3

0x80090134

0x90134

Target Link Width to be achieved
when directing to change link width.

D[2:0] Target Link Width
001 ->X1
010 -> X2
011->X4
100 -> X8
101 -> X12
110 -> X16

Others Reserved
D[7:3] Reserved

PX2_WR_REG_TARGET_LINKWIDTH Write | x06
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0x80090050

When a 1in a particular bit, the LTSSM will be
directed to the state:

D[0] DETECT

D[1] COMPLIANCE

D[2] CONFIGURATION (pulsed)
D[3] RECOVERY (pulsed)
0x90050 | PX2_WR_REG_DIRECTED_LTSSM | Write | X10 | D[4] TX.LOs

D[5] Change Link Width (pulsed)
D[6] DISABLED (pulsed)

D[7] Reserved

D[8] Reserved

D[9] RECOVERY EQUALIZATION (Pulsed)
D[10] LO (pulsed)

0x80090368
Advertised Control in TS packets.
D[0] Hot Reset
. D[1] RESERVED
0x90368 | PX_REG_LTSSM_TCONTROL Write x00
(Simultaneous Enabled) D[2] Loopback
D[3] Disable Scrambling
D[4] Compliance Receive
D[7:5] Reserved
0x800900CC
0x900CC PX2_CTRL_ENABLE Control ‘ na ‘ Update link training settings at the same time.
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0x800A00A4

D[0] Enable Gen2 trainer to go to
L1 on DUT request.

0:Disabled. FW generates NAK TLP.
1:Enabled.

D[1] Trainer initiates L1 sequence
using PCI-PM protocol.

D[2] Trainer initiates L1sequence using
OxAOOA4 | GEN2TRAINER_REG_LOWPOW | Write | 0 | ASPM protocol.
ER_CAPABILITIES D[3]

Trainer initiates L2/L3 sequence.

NOTE:

0->1

Trainer starts sequence as soon as
scheduled TLPs are transmitted. And goes
in to L1 if DUT acks.

1->0

Trainer exits L1 if still on that state.
D[31:4] Reserved.

0x80090364

Advertised Data Rate in TS packets.
D[0] Reserved
D[3:1] Advertised Data Rate
000 -> Reserved
001 -> Gen1 Only

0x90364 | PX_REG_LTSSM_DRATE | Write | xOE 010 -> Gen2 Only
(Simultaneous Enabled) 011 -> Genl and Gen2

111 -> Genl and Gen2 and Gen3
D[5:4] Reserved

D[6] Autonomous Change
Selectable Deemphasis
Link Upconfigure

D[7] Speed Change
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0x800901B0

Test Requests

D[0] Recovery Receiver Lock to Detect

D[1] Recovery Receiver Lock to Cfg

D[2] Recovery Receiver Cfg to Detect

D[3] Recovery Idle to Detect

D[4] Current Data Rate Fail Seen By Trainer

D[5] Negotiated Data Rate Fail Seen By
Trainer D[6] Current Data Rate Fail Seen By
DUT

D[7] Negotiated Data Rate Fail Seen By DUT
D[8] Speed Change Any Lane

D[9] Redo Equalization

0x901B0 | PX2_REG_TEST_REQUESTS WR/RD | x00 D[10] DUT Recovery EQ Phase 0 To Speed
D[11] DUT Recovery EQ Phase 1 To Speed
D[12] DUT Recovery EQ Phase 2 To Speed
D[13] DUT Recovery EQ Phase 3 To Speed

D[14] Trainer Timeout Recovery EQ Phase 0
D[15] Trainer Timeout Recovery EQ Phase 1
D[16] Trainer Timeout Recovery EQ Phase 2
D[17] Trainer Timeout Recovery EQ Phase 3

D[18] Cfg Idle To Recovery
D[19] Preset Calibration
D[20] Reserved

Bits [17:10] are registered. Remaining bits
are pulsed
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Cc14

0x9134

Register Addresses and Definitions Z4:

0x0_9134

PHY_TARGET_LINKWIDTH

Read/Write

Target Link Width to be achieved
when directing to change link
width.

D[2:0]

Target Link Width
001 -> X1
010 -> X2

x06 011-> X4

100 -> X8

101 -> X12

110 -> X16

Others Reserved

D[7:3]
Reserved

0x9050

0x0_9050

PHY_DIRECTED_LTSSM_STATE

Write

X10

When a 1 in a particular bit, the LTSSM
will be directed to the state:

D[0] DETECT

D[1] COMPLIANCE

D[2] CONFIGURATION (pulsed)
D[3] RECOVERY (pulsed)

D[4] TX.LOs

D[5] Change Link Width (pulsed)
D[6] DISABLED (pulsed)

D[7] Reserved

D[8] Reserved

D[9] RECOVERY EQUALIZATION
(Pulsed)

D[10] LO (pulsed)
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0x9368

Advertised Control in TS

packets.
D[0] Hot Reset
0x0_9368 | PHY_ADVERTISE_LTSSM_TCONTROL | Read/Write | x00 D[1] RESERVED
Simultaneous Enabled
( ) D[2] Loopback
D[3] Disable Scrambling
D[4] Compliance Receive
D[7:5] Reserved
0x90CC
0x0_90CC | PHY_SIMULTANEOUS_CONTROL_ENABLE Control na | Update link training

settings at the same time.

PCle LinkExpert User Manual

293



Teledyne LeCroy Introduction for Writing to Registers

OxAOA4

D[0] Enable Gen2
trainerto goto L1 on
DUT request:
O=Disabled. FW
generates NAK TLP.
1=Enabled.

D[1] Trainer initiates L1
sequence using PCI-PM
protocol.

D[2] Trainer initiates L1
sequence using ASPM
protocol.

0xO_AOA4 | DLL_REG_LOWPOWER_CAPABILITIES | Write/Read | 00000000
D[3:1] Self Clearing

D[3] Trainer initiates
L2/L3 sequence.
NOTE:

0->1 Trainer starts
sequence as soon as
scheduled TLPs are
transmitted. And goes
in to L1 if DUT acks.

1->0 Trainer exits L1
if still on that state.

D[31:4] Reserved.
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0x00009364

0x0_9364 | PHY_ADVERTISE_LTSSM_DRATE
(Simultaneous Enabled)

Read/Write

XOE

Advertised Data Rate in TS packets.

D[O] Reserved

D[4:1] Advertised Data Rate

[4] Gend
[3] Gen3
[2] Gen2
[1] Genl

Note: Normally the highest data
rate requested along with all lower
rates are sent, but this register
allows any combination to be sent

D[5] Reserved

D[6] Autonomous Change
Selectable Deemphasis
Link Upconfigure

D[7] Speed Change
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0x000091B0

Test Requests

D[0] Recovery Receiver Lock to Detect

D[1] Recovery Receiver Lock to Cfg

D[2] Recovery Receiver Cfg to Detect
D[3] Recovery Idle to Detect

D[4] Current Data Rate Fail Seen By Trainer

D[5] Negotiated Data Rate Fail Seen By Trainer D[6]
Current Data Rate Fail Seen By DUT

D[7] Negotiated Data Rate Fail Seen By DUT
D[8] Speed Change Any Lane

D[9] Redo Equalization

D[10] DUT Recovery EQ Phase 0 To Speed
D[11] DUT Recovery EQ Phase 1 To Speed
D[12] DUT Recovery EQ Phase 2 To Speed
D[13] DUT Recovery EQ Phase 3 To Speed

D[14] Trainer Timeout Recovery EQ Phase 0
0x0_91B0 | PHY_TEST_REQUESTS Read/Write x00 D[15] Trainer Timeout Recovery EQ Phase 1

D[16] Trainer Timeout Recovery EQ Phase 2

D[17] Trainer Timeout Recovery EQ Phase 3
D[18] Cfg Idle To Detect

D[19] Preset Calibration

D[20] TestGen4EQ

D[31:21] Reserved

Bits [17:10] are registered.

Remaining bits are pulsed

Note: TestGen4EQ is used in conjunction with the
existing EQ test bits. It should be cleared for Gen3
EQ phase tests and set when desiring to test Gen4
EQ.
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PCle Compliance Equipment Configuration

The following tables list the equipment configurations possible with PCle.

Note: Configurations in bold are recommended.

TABLE D.1: PCle 5.0 Compliance Equipment Configuration
Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z58 Summit T54 Gen5 PXP500 Genb5 Straight PEO27UCA-X
G5Phy
Summit Z516 Summit T54 Gen5 PXP500 Genb5 Straight PEO27UCA-X
G5Phy
Summit Z58 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z516 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z58 Summit T516 Gen5 PXP500 Gen5Y PEO28UCA-X
Summit Z516 Summit T516 Gen5 PXP500 Gen5Y PEO28UCA-X
Summit Z58 Analyzer PXP500
License
Summit Z58 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z516 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z58 Summit M5x Summit Z5 Test | Gen5Y Cable PEO29UCA-X
Platform M5x
Summit Z516 Summit M5x SummitZ5 Test | Gen5Y Cable PEO29UCA-X
Platform M5x
Summit Z58 Summit T516 SummitZ5Test | Gen5Y PEO28UCA-X
Platform
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TABLE D.1: PCle 5.0 Compliance Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z516 Summit T516 SummitZ5Test | Gen5Y PE028UCA-X
Platform
Summit Z58 Analyzer Summit Z5 Test
License Platform

TABLE D.2: PCle-CXL 1.1/2.0 Compliance Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z516 Summit T54 Gen5 PXP500 Gen5 Straight PE027UCA-X
G5Phy
Summit Z516 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z516 Summit T516 Gen5 PXP500 Gen5Y PEO028UCA-X
Summit 2516 Summit T54 Gen5 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z516 Summit M5x Gen5 Summit Z5 Test | Gen5 Y Cable PEO29UCA-X
Platform M5x
Summit Z516 Summit T516 Gen5 SummitZ5Test | Gen5Y PE028UCA-X
Platform
TABLE D.3: PCle 4.0 Compliance Equipment Configuration
Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z416 Summit T48 Gend PXP400 Gend Y PEO21UCA-X
Summit Z416 Summit T416 Gend PXP400 Gend Y PEO21UCA-X
Summit Z416 Analyzer PXP400
License
Summit Z416 Summit T54 Gen4 PXP400 Gen4 Straight PEO20UCA-X
G4Phy
Summit Z58 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion Y
Summit Z516 Summit T516 Gend PXP500 G4/G5 PEO33UCA-X
Conversion 'Y
Summit Z58 Analyzer PXP500
License
Summit Z416 Summit T48 SummitZ4 Test | Gend4Y PEO21UCA-X

Platform
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TABLE D.3: PCle 4.0 Compliance Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z416 Summit T416 SummitZ4 Test | Gend'Y PEO21UCA-X
Platform
Summit Z416 Analyzer SummitZ4 Test
License Platform
Summit Z58 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z516 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z58 Summit T516 SummitZ5 Test | Gen5Y PEO28UCA-X
Platform
Summit Z516 Summit T516 SummitZ5Test | Gen5Y PEO28UCA-X
Platform
Summit Z58 Analyzer Summit Z5 Test
License Platform
TABLE D.4: PCle 3.0 Compliance Equipment Configuration
Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z3-16 | Summit T34 Gen3 PXP400 Gen3 Straight PEO13UCA-X
Summit Z3-16 | Summit T3-8 Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z3-16 | Summit T3-16 | Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z416 Summit T48 Gen3 PXP400 G3/G4 PEO16UCA-X
Conversion 'Y
Summit Z416 Summit T416 Gen3 PXP400 G3/G4 PEO16UCA-X
Conversion 'Y
Summit Z416 Analyzer PXP400
License
Summit Z416 Summit T54 Gen4 PXP400 Gen4 Straight PEO20UCA-X
G4Phy
Summit Z416 Summit T54 Gen4 PXP400 G4/G5 PEO34UCA-X
G5Phy Conversion
Straight
Summit Z58 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion 'Y
Summit Z516 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion 'Y
Summit Z58 Analyzer PXP500
License
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TABLE D.4: PCle 3.0 Compliance Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z3-16 Summit T34 Summit Z3 Test | Gen3 Straight PEO13UCA-X
Platform
Summit Z3-16 Summit T3-8 SummitZ3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z3-16 | Summit T3-16 SummitZ3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z416 Summit T48 Summit Z4 Test
Platform
Summit Z416 Summit T416 Summit Z4 Test
Platform
Summit Z416 Analyzer SummitZ4 Test
License Platform
Summit 258 Summit T516 SummitZ5Test | Gen5Y PEO28UCA-X
Platform
Summit Z516 Summit T516 Summit Z5 Test | Gen5Y PE028UCA-X
Platform
Summit Z58 Analyzer Summit Z5 Test
License Platform
TABLE D.5: NVMe-MI/MCTP SMBus Equipment Configuration
Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z3-16 Summit T34 Gen3 w SMBus | PXP400 Gen3 Straight PEO15UCA-X
w SMBus (Blue)
Summit Z3-16 Summit T3-8 Gen3 w SMBus | PXP400 Gen3Y PEO10UCA-X
w SMBus
Summit Z3-16 Summit T3-16 Gen3 w SMBus | PXP400 Gen3Y PEO10UCA-X
w SMBus
Summit 2416 Summit T48 Gen3 w SMBus | PXP400 G3/G4 PEO16UCA-X
Conversion Y
Summit 72416 Summit T416 Gen3 w SMBus | PXP400 G3/G4 PEO16UCA-X
Conversion Y
Summit Z416 Analyzer PXP400
License
Summit 2416 Summit T54 Gen4 PXP400 Gen4 Straight PEO20UCA-X
G4Phy
Summit Z416 Summit T54 Gen4 PXP400 G4/G5 PEO34UCA-X
G4Phy Conversion
Straight
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TABLE D.5: NVMe-MI/MCTP SMBus Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z58 Summit M5x Gen5 PXP400 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z516 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z58 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion Y
Summit 2516 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion Y
Summit Z58 Analyzer PXP500
License
Summit Z3-16 | Summit T34 SummitZ3 Test | Gen3 Straight PEO15UCA-X
w SMBus Platform w (Blue)
SMBus
Summit Z3-16 Summit T3-8 SummitZ3 Test | Gen3Y PEO10UCA-X
w SMBus Platform w
SMBus
Summit Z3-16 Summit T3-16 SummitZ3 Test | Gen3Y PEO10UCA-X
w SMBus Platform w
SMBus
Summit Z416 Summit T48 Summit Z4 Test
Platform
Summit Z416 Summit T416 Summit Z4 Test
Platform
Summit Z416 Analyzer SummitZ4 Test
License Platform
Summit Z58 Summit M5x SummitZ5 Test | Gen5 Y Cable PEO29UCA-X
Platform M5x
Summit Z516 Summit M5x SummitZ5 Test | Gen5 Y Cable PEO29UCA-X
Platform M5x
Summit Z58 Summit T516 SummitZ5Test | Gen5Y PE028UCA-X
Platform
Summit Z516 Summit T516 SummitZ5 Test | Gen5Y PE028UCA-X
Platform
Summit Z58 Analyzer Summit Z5 Test
License Platform
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TABLE D.6: NVMe-MI/MCTP VDM Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit Z3-16 Summit T34 Gen3 PXP400 Gen3 Straight PEO13UCA-X
Summit Z3-16 Summit T3-8 Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z3-16 Summit T3-16 Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z416 Summit T48 Gen3 PXP400 G3/G4 PEO16UCA-X
Conversion Y
Summit 2416 Summit T416 Gen3 PXP400 G3/G4 PEO16UCA-X
Conversion Y
Summit Z416 Analyzer PXP400
License
Summit 2416 Summit T54 Gen4 PXP400 Gen4 Straight PEO20UCA-X
G4Phy
Summit 2416 Summit T54 Gen4 PXP400 G4/G5 PEO34UCA-X
G5Phy Conversion
Straight
Summit 258 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z516 Summit M5x Gen5 PXP500 Gen5 Y Cable PEO29UCA-X
M5x
Summit Z58 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion Y
Summit 2516 Summit T516 Gen4 PXP500 G4/G5 PEO33UCA-X
Conversion Y
Summit Z58 Analyzer PXP500
License
Summit Z3-16 | Summit T34 Summit Z3 Test | Gen3 Straight PEO13UCA-X
Platform
Summit Z3-16 Summit T3-8 SummitZ3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z3-16 Summit T3-16 SummitZ3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z416 Summit T48 Summit Z4 Test
Platform
Summit Z416 Summit T416 Summit Z4 Test
Platform
Summit Z416 Analyzer SummitZ4 Test
License Platform
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TABLE D.6: NVMe-MI/MCTP VDM Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU

Summit Z58 Summit M5x Summit Z5 Test | Gen5 Y Cable PEO29UCA-X
Platform M5x

Summit Z516 Summit M5x Summit Z5 Test | Gen5 Y Cable PE029UCA-X
Platform M5x

Summit Z58 Summit T516 SummitZ5Test | Gen5Y PEO28UCA-X
Platform

Summit Z516 Summit T516 SummitZ5Test | Gen5Y PE028UCA-X
Platform

Summit Z58 Analyzer Summit Z5 Test

License Platform
TABLE D.7: Jammer NVMe Test 1.0 Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU

Summit M5x Analyzer PXP400

(Jammer) License

TABLE D.8: PCle RAS Error Injection Tests Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit M5x Analyzer PXP400
(Jammer) License

TABLE D.9: LinkExpert System Level Tests Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit T34 Gen3 Gen3 Straight PEO13UCA-X
Summit T3-8 Gen3 Gen3Y PEO10UCA-X
Summit T3-16 Gen3 Gen3Y PEO10UCA-X
Summit T48 Gen3 G3/G4 PEO16UCA-X
Conversion Y
Summit T416 Gen3 G3/G4 PEO16UCA-X
Conversion Y
Summit T54 Gen4 Gen4 Straight PEO20UCA-X
G4Phy
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TABLE D.9: LinkExpert System Level Tests Equipment Configuration

Exerciser Analyzer Interposer Test Platform | Cable Cable SKU
Summit T54 Gen5 Genb5 Straight PEO27UCA-X
G5Phy
Summit T516 Gen5 Gen5Y PEO28UCA-X
TABLE D.10: Validation Tests (Endpoint) Equipment Configuration
Exerciser Analyzer Interposer | Test Platform | Cable Cable SKU
Summit Z3-16  Summit T34 Gen3 PXP400 Gen3 Straight PEO13UCA-X
Summit Z3-16  Summit T3-8 Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z3-16  Summit T3-16 Gen3 PXP400 Gen3Y PEO10UCA-X
Summit Z416 Summit T48 Gen4d PXP400 GendY PEO21UCA-X
Summit Z416 Summit T416 Gen4d PXP400 GendY PE021UCA-X
Summit Z416 Analyzer License PXP400
Summit Z58 Summit T54 Gen5 PXP500 Genb5 Straight PEO27UCA-X
G5Phy
Summit Z516 Summit T54 Gen5 PXP500 Gen5 Straight PEO27UCA-X
G5Phy
Summit Z58 Summit T516 Gen5 PXP500 Gen5Y PEO28UCA-X
Summit Z516 Summit T516 Gen5 PXP500 Gen5Y PEO28UCA-X
Summit Z58 Analyzer License PXP500
Summit Z3-16 | Summit T34 Summit Z3 Test | Gen3 Straight PEO13UCA-X
Platform
Summit Z3-16 | Summit T3-8 Summit Z3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z3-16 | Summit T3-16 Summit Z3 Test | Gen3Y PEO10UCA-X
Platform
Summit Z416 Summit T48 Summit Z4 Test
Platform
Summit Z416 Summit T416 Summit Z4 Test
Platform
Summit Z416 Analyzer License Summit Z4 Test
Platform
Summit Z58 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
Summit Z516 Summit T54 Summit Z5 Test | Gen5 Straight PEO27UCA-X
G5Phy Platform
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TABLE D.10: Validation Tests (Endpoint) Equipment Configuration

Exerciser Analyzer Interposer | Test Platform | Cable Cable SKU

Summit Z58 Summit T516 Summit Z5 Test | Gen5Y PEO28UCA-X
Platform

Summit Z516 Summit T516 Summit Z5 Test | Gen5Y PEO28UCA-X
Platform

Summit Z58 Analyzer License Summit Z5 Test
Platform

TABLE D.11: Validation Tests (Root Complex) Equipment Configuration

Exerciser Analyzer Interposer | Test Platform | Cable Cable SKU

Summit Z3-16 ~ Summit T34 Gen3 Gen3 Straight PEO13UCA-X

Summit Z3-16  Summit T3-8 Gen3 Gen3Y PEO10UCA-X

SummitZ3-16  Summit T3-16 Gen3 Gen3Y PEO10UCA-X

Summit Z416 Summit T48 Gen4 GendY PEO21UCA-X

Summit Z416 Summit T416 Gen4 GendY PEO21UCA-X

Summit Z416 Analyzer License

Summit Z58 Summit T54 Gen5 Genb5 Straight PEO27UCA-X
G5Phy

Summit Z516 Summit T54 Gen5 Genb5 Straight PEO27UCA-X
G5Phy

Summit Z58 Summit T516 Gen5 Gen5Y PEO28UCA-X

Summit Z516 Summit T516 Gen5 Gen5Y PEO28UCA-X

Summit Z58 Analyzer License

TABLE D.12: LTSSM Arc Test (Endpoint) Equipment Configuration

Exerciser Analyzer Interposer | Test Platform | Cable Cable SKU
Summit Z3-16 PXP400
Summit Z416 PXP400
Summit Z58 PXP500
Summit Z516 PXP500
Summit Z3-16 Summit Z3 Test
Platform
Summit Z416 Summit Z4 Test
Platform
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TABLE D.12: LTSSM Arc Test (Endpoint) Equipment Configuration

Exerciser Analyzer Interposer | Test Platform | Cable Cable SKU
Summit Z58 Summit Z5 Test

Platform
Summit Z516 Summit Z5 Test

Platform

TABLE D.13: LTSSM Arc Test (Root Complex) Equipment Configuration

Exerciser

Analyzer

Interposer

Test Platform

Cable

Cable SKU

Summit Z3-16

Summit Z416

Summit Z58

Summit Z516

Summit Z3-16

Summit Z416

Summit Z58

Summit Z516
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