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1. Required Hardware and Software

USB4 Command Verifier

Download Installer Here

USB Protocol Suite

Download Installer Here
Mike Micheletti
mike.micheletti@teledyne.com

Teledyne Lecroy Support
psgsupport@teledynelecroy.com

proFPGA-2020C-install.exe

*Contact proFPGA for this software

Files to use with USB4CV

https://usb.org/compliancetoolst#tanchor usb4tools

UCD-500 Gen2 SW Bundle

https://www.unigraf.fi/downloads/

M42De

https://www.quantumdata.com/downloads.html

USB4 CV System
Comes with USB4 Host Card installed

USB-IF

e Teledyne Lecroy USB4 C-C 0.3m 40
Gbps, E-marked

e Teledyne Lecroy USB4 C-C 0.3m 40
Gbps, (Unmarked)

e Teledyne LeCory USB4 C-C 0.3m
40Gbps Vconn Thru

Comes with the following necessary cables:

Voyager M4x Protocol Analyzer

Mike Micheletti
mike.micheletti@teledyne.com

Teledyne Lecroy Support
psgsupport@teledynelecroy.com

USB4 40Gbps Gen3 Type-C Cable - USB-IF
Certified

Accell USB4 40Gbps Male to Male Cable,
8K/5K/4K, 100W PD, Compatible with USB
3.2/2.0 and Thunderbolt 3, 2.6ft / 0.8m

https://www.amazon.com/gp/product/BOSMT81KYG
[ref=ppx_yo dt b asin title 000 s00?ie=UTF8&psc=
1

Belkin Thunderbolt™ 3 Cable (USB-C™ to
USB-C)
(100W) (6.5ft/2m)

https://www.belkin.com/us/p/P-F2CD085/

Moshi Cable Amazon.com: Moshi USB C to DisplayPort Cable
1.5m/5ft, Support 5K@60 Hz, 4K HDR, VESA Certified,
Aluminum Housing, Thunderbolt 3 Compatible (Ensure
Monitors Accept DisplayPort Signal) : Electronics
HDMI cable

DP-to-DP cable

Club 3D DisplayPort 1.4 to DisplayPort 1.4 M/M
1m/3.28ft

Satechi Hub

(Satechi Thunderbolt 4 Slim Hub 5-in-1,
USB C 60W Charging, Single 8k or Dual 4K
Display, 4 Thunderbolt 4 Ports, USB 3.2
Gen2)

https://www.amazon.com/gp/product/BOBM1Q38T7
[ref=ppx_yo dt b asin title 007 s00?ie=UTF8&th=1
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https://www.usb.org/document-library/usb4cv
https://teledynelecroy.com/protocolanalyzer/usb/resources/analysis-software
https://usb.org/compliancetools#anchor_usb4tools
https://usb.org/compliancetools#anchor_usb4tools
https://www.unigraf.fi/downloads/
https://www.quantumdata.com/downloads.html
https://www.usb.org/estore
https://www.teledynelecroy.com/protocolanalyzer/usb/voyager-m4x
https://www.amazon.com/gp/product/B08MT81KYG/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B08MT81KYG/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B08MT81KYG/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
https://www.belkin.com/us/p/P-F2CD085/
https://www.amazon.com/Moshi-USB-C-DisplayPort-Cable-1-5m/dp/B077S9DZGK?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=AP3VA1GJZM3EQ
https://www.amazon.com/Moshi-USB-C-DisplayPort-Cable-1-5m/dp/B077S9DZGK?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=AP3VA1GJZM3EQ
https://www.amazon.com/Moshi-USB-C-DisplayPort-Cable-1-5m/dp/B077S9DZGK?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=AP3VA1GJZM3EQ
https://www.amazon.com/Moshi-USB-C-DisplayPort-Cable-1-5m/dp/B077S9DZGK?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=AP3VA1GJZM3EQ
https://www.club-3d.com/en/detail/2428/displayport_1.4_to_displayport_1.4_m-m_1m-3.28ft/
https://www.club-3d.com/en/detail/2428/displayport_1.4_to_displayport_1.4_m-m_1m-3.28ft/
https://www.amazon.com/gp/product/B0BM1Q38T7/ref=ppx_yo_dt_b_asin_title_o07_s00?ie=UTF8&th=1
https://www.amazon.com/gp/product/B0BM1Q38T7/ref=ppx_yo_dt_b_asin_title_o07_s00?ie=UTF8&th=1

MCCI Model 3411

https://store.mcci.com/products/model-3411

HP 3YE87UTH#ABA Smart Buy TB Dock 120W
G2 W, Black,

https://www.amazon.com/gp/product/B07DP5QBDV/r
ef=ppx _yo dt b asin title 004 s00?ie=UTF8&psc=1

HP Thunderbolt Dock 120W G4 (4J0A2AA)
Docking Station Port Replicator

https://www.amazon.com/dp/B09Y71WMSP?psc=1
&smid=AMSSWE236JND5&ref =chk_typ_imgToDp

SAMSUNG X5 Portable SSD 500GB - Up to
2800MB/s -Thunderbolt 3 NVMe External
Solid State Drive, Gray/Red (MU-
PB500B/AM)

https://www.amazon.com/gp/product/B07GBGG68L/
ref=ppx_yo dt b asin title 003 s00?ie=UTF8&psc=1

USB-C Digital AV Multiport Adapter

https://www.apple.com/shop/product/MUF82AM/A/u
sb-c-digital-av-multiport-adapter

Goodway Gatkex Board with TMU CLK Out
Board (DBD1210L1)

Good Way Technology Co., Ltd. -
https://www.goodway.com.tw/

Contact: raymond_chan@goodway.com.tw,
jo_lee@goodway.com.tw

Quad Motherboard (proFPGA)

https://www.profpga.com/products/motherboards-
overview/profpga-quad

Virtex® 7 module XC7V2000T

https://www.profpga.com/products/fpga-modules-
overview/virtex-7-based/profpga-xc7v2000t

UCD500 Gen2 UCD-500 Gen2 ¢ DisplayPort 2.1 Generator &
Analyzer | Unigraf
M42De https://www.teledynelecroy.com/protocolanalyzer/qu

antumdata-
m42de.aspx?gad source=1&gclid=EAlalQobChMIp4LDs
suYiQMVvNHCBB3P6xrFEAAYASAAEgLsSVD BwE

ASUS (ProArt Display PA329CRV)

https://www.asus.com/us/displays-
desktops/monitors/proart/proart-display-pa329crv/
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https://store.mcci.com/products/model-3411
https://www.amazon.com/gp/product/B07DP5QBDV/ref=ppx_yo_dt_b_asin_title_o04_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B07DP5QBDV/ref=ppx_yo_dt_b_asin_title_o04_s00?ie=UTF8&psc=1
https://www.amazon.com/dp/B09Y71WMSP?psc=1&smid=AMSSWE236JND5&ref_=chk_typ_imgToDp
https://www.amazon.com/dp/B09Y71WMSP?psc=1&smid=AMSSWE236JND5&ref_=chk_typ_imgToDp
https://www.amazon.com/gp/product/B07GBGG68L/ref=ppx_yo_dt_b_asin_title_o03_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B07GBGG68L/ref=ppx_yo_dt_b_asin_title_o03_s00?ie=UTF8&psc=1
https://www.apple.com/shop/product/MUF82AM/A/usb-c-digital-av-multiport-adapter
https://www.apple.com/shop/product/MUF82AM/A/usb-c-digital-av-multiport-adapter
https://www.goodway.com.tw/
mailto:jo_lee@goodway.com.tw
https://www.profpga.com/products/motherboards-overview/profpga-quad
https://www.profpga.com/products/motherboards-overview/profpga-quad
https://www.profpga.com/products/fpga-modules-overview/virtex-7-based/profpga-xc7v2000t
https://www.profpga.com/products/fpga-modules-overview/virtex-7-based/profpga-xc7v2000t
https://www.unigraf.fi/product/displayport-2-video-generator-analyzer-ucd-500/
https://www.unigraf.fi/product/displayport-2-video-generator-analyzer-ucd-500/
https://www.teledynelecroy.com/protocolanalyzer/quantumdata-m42de.aspx?gad_source=1&gclid=EAIaIQobChMIp4LDssuYiQMVvNHCBB3P6xrFEAAYASAAEgLsSvD_BwE
https://www.teledynelecroy.com/protocolanalyzer/quantumdata-m42de.aspx?gad_source=1&gclid=EAIaIQobChMIp4LDssuYiQMVvNHCBB3P6xrFEAAYASAAEgLsSvD_BwE
https://www.teledynelecroy.com/protocolanalyzer/quantumdata-m42de.aspx?gad_source=1&gclid=EAIaIQobChMIp4LDssuYiQMVvNHCBB3P6xrFEAAYASAAEgLsSvD_BwE
https://www.teledynelecroy.com/protocolanalyzer/quantumdata-m42de.aspx?gad_source=1&gclid=EAIaIQobChMIp4LDssuYiQMVvNHCBB3P6xrFEAAYASAAEgLsSvD_BwE
https://www.asus.com/us/displays-desktops/monitors/proart/proart-display-pa329crv/
https://www.asus.com/us/displays-desktops/monitors/proart/proart-display-pa329crv/

2. Setting Up USB4 CV On Windows System

2.1 Installing USB4 CV
Install the USB4 CV from usb.org website. Note, The USB4CV installer will install both the Graphical User
Interface version (gui) and the Command Line Interface version (cli).

2.2 Host Settings

After installing USB4 CV, please also make sure the following Windows Settings are set on the Host:
o User Account Control >>> Set to Never notify
e Power & Sleep >>> Set Never for Screen and for Sleep
(Host should never turn off display or go to sleep automatically)

2.3 Installing USB Protocol Suite

After installing USB4 CV, go to C\Program Files\ USB-IF Test Suite\USB4CV\Documents and open
the Release Notes — USB4CV document. In this document, it will mention the LeCroy version that is
required for that specific USB4 CV release. Install the USB Protocol Suite from Teledyne LeCroy.

2.4 USB4 CV Settings

Go to C\Program Files\ USB-IF Test Suite\USB4CV\Documents and open the USB4 CV Readme
document. This document has a couple of settings that users must make to make sure that USB4 CV
will be running correctly. Also, it mentions the path to where the usbif.json file should be saved.

2.5 Launching USB4CV

2.5.1 Graphical User Interface (GUI)
In the windows search bar, type USB4CV — USB4 Command Verifier and open the software.

Al Apps Documents Setings  Photos Web  More ¥ Feedback -+

Best match

= USBACV - USB4 Command Verifier i
= cv
App
i USBACV - USB4 Command Verifier
USB4CV Documents Folder > App
Search the web
O usbd - See web results > © Open

Folders (3+)

Documents (12+)

3 pinto Start
& Pin to taskbar

1] Uninstall

| 0 b —— o = @ = =

Figure 2.1: Launching USB4 CV
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Select the host controller to load the Compliance Driver Stack on

B USB4ACY

Select host contreller to load Compliance Driver Stack on.

Select item from list:
Generic USE Host

Load Drivers |

EitcV |

USB4 Command Verifier

Select host controller to load Compkance Driver Stack on

21 bus 3. device 0, funclion 0

Figure 2.2: Selecting Host Controller

Go to the Device Manager and make sure the compliance driver is there. It should be automatically
installed when the program runs.

1.‘.* Device Manager

File Action View Help

&= m Hm =

— O X

v & DESKTOP-20TVOB7
> iy Audio inputs and outputs

v @ Compliance Drivers
& KMGL Device
¥ USB4 HI Device

> Disk drives

» [ Display adapters
> i Firmware

> ) Human Interface Devices
> "= |DE ATA/ATAPI controllers
> &2 Keyboards

> [ Monitors.

> Network adapters

@ Mice and other pointing devices

Figure 2.3: The Compliance Driver

Note, it should automatically re-install the Windows driver stack when the program exists.
If USB4_HI device is not seen in the device manager after launching USB4 CV, then user must
manually install driver. Check Manually Install USB4_Hi Driver below.

Note, in case that the USB4 Host system has two active host controllers. If there is more than one
compliance driver loaded, then users will have to exit USBACV and disable the host controller that is
not being used while running the test.
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2.5.2 Command Line Interface (CLI)

Users must run command prompt as administrator

Web More = Feedback

Command Prompt

App

O Open

4l

Run as administrator
Open file location

Pin to Start

¥ ou 2

Pin to taskbar

Figure 2.4: Command Line Interface

Go to the USB4CV directory: cd C:\Program Files\USB-IF Test Suite\USB4CV

Figure 2.5: USB4CV Directory
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To run the tests that don’t need VIF file, run: A\CmdLineCV.exe -app USB4CV -testsuite “Test name”

E¥ Administrator: Command Prompt - [m] et

/ -testsuite "Host (AN_HOST DFP1) [Chapter 12 - Host Interface] Tes

Figure 2.6: Run USB4CV Test without VIF file

To run the tests that need a VIF file, if the VIF file is in the same directory, run:

ACmdLineCV.exe -app USB4CV -testsuite “Test name” -vif “VIF name”

EX Administrator: Command Prompt — O “
M1 | F ]

"Hos |_HOST_DFP1) [Chapter 4 - Log

Figure 2.7: VIF in The Same Directory

If the VIF file is in the specific directory, run:

ACmdLineCV.exe -app USB4CV -testsuite “Test name” -vif “\path\to\vif.xml”

EX Administrator: Command Prompt

_HOST_DFP1) [Chapter 4 - Logic

Figure 2.8: VIF is Somewhere Else
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2.6 Manually Install USB4_Hi Driver

If you don’t see the USB4_HI Device, then you must manually install the driver. Go to file explorer
and select Local Disk C select then on top of the file explorer, press on “View” and check “Hidden
Items.” You should be able to see “ProgramData.”

=N Manage  Local Disk (C) - o X

E [TH Preview pane € icons [&] Large icons EE Medium icons l : Group by * [ item eheck boxes
Small icons == Details 1] Add columns ~ ns
Na;;%i“.“" [HDetails pane == pyjq; = f,;r.t £ Size all colums to fit e
Panes Layout Current view
e Intel File folder
¥ Downloads Perflogs Filefolder
] Documents Program Files File folder
= Pictures Progsam Files (s File folder
D Music File folder
B Videos = File folder
Windows File folder
& OneDrive [ audio Text Document KB
I This PC
B 3 Objects
I Desktop
[£ Documents
& Downlozds
b Music
&= Pictures
B Videos

‘i Local Disk (<)

Figure 2.9: View Hidden Item

Now, go back to device manager, view - Devices by connection, scroll down and locate the
controller and press on “update driver”. Note this is on our MR system.

% Device Manager - m] X

File Action View Help
| @ EEm 3

E= Microsoft Windows Management Interface for ACPI A
= Microsoft Windows Management Interface for ACPI
¥= Microsoft Windows Management Interface for ACPI
¥= Microsoft Windows Management Interface for ACP
i3 Microsoft Windows Management Interface for ACP/
w @ PCl Express Root Complex
3 High Definition Audio Controller
=@ Intel(R) 500 Series Chipset Family SATA AHCI Controller
§3 Intel(R) Host Bridge/DRAM Registers - 4C43
¥ Intel(R) LPC Controller (Z590) - 4385
¥ Intel(R) Management Engine Interface #1
E= Intel(R) PCI Express Root Port #1 - 4388
E3 Intel(R) PCI Express Root Port #17 - 43C0
~ 3 PCl Express Upstream Switch Port
~ @ PCl Express Downstream Switch Port
B4 Universal Serial Bus (USE) Controller
i3 PCl Express Downstream Switch Port
3 PCI Express Downstream Switch Port Disable device
3 PCI Express Downstream Switch Port
E3 Intel(R) PCI Express Root Port #6 - 438D
¥3 Intel(R) PCI Express Root Port #7 - 438E Scan for hardware changes
E3 Intel(R) PCI Express Root Port #6 - 43BF
K3 Intel(R) PCI Express Root Port #3 - 4380
i Intel(R) Serial 10 12C Host Controller - 43E8
B Unknown device
B InteliR) Serial I0 120 Hact Cantraller - 4370 v

EX®

<

Uninstall device

Properties

<

Figure 2.10: Update Driver
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Select “Browse...”

Drivers are included for both x64 and ARM®64 architectures. You must install the driver for the
architecture you are running on. It will be one of the following directories:
C:\ProgramData\USB-IF Test Suite\USB4CV\USB4 HI Driver\ARM64

Or

C:\ProgramData\USB-IF Test Suite\USB4CV\USB4 HI Driver\x64.

Note that the previous location for the x64 driver was C:\ProgramData\USB-IF Test
Suite\USB4CV\USB4 HI Driver.

This example is for an x64 system:

4 B Update Drivers - Universal Serial Bus (USB) Controller

Browse for drivers on your computer

Search for drivers in this location:

| C:\ProgramData\USE-IF Test Suite\USBACVAUSE4 HI Driver\x64| ~ | Browse...

Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

Mext Cancel

Figure 2.11: Choose The Correct Path

This shows the “USB4_HI Device” driver installed.

>
H Update Drivers - USB4_HI Device
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:
[35 USB4_HI Device

Figure 2.12: Driver is Installed
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2.7 USB4_Hi Device & KMGL Device Version

While USB4 CV is being launched, go to Device Manager, and check the version for both USB4_Hi

Device & KMGL Device in the compliance driver.

File Action View Help

CEEIEI - N=E:

General Driver Detals Everts
v & DESKTOP-20TVOB7 @ KMGL Device
i Audio inputs and outpu

D Bluetooth Driver Provider:  USBAF
Diiver Date: 9/27/20

Diiver Version: ~ 1.03.0

(7 Compliance Drivers
& KMGL Device
{5 USB4_HI Device

Publisher

[ Display adapters

B Firmuare Update Diver Update the diver for this device.
5 Human Interface Device

=z IDE ATA/ATAPI controlle Rol Back Diiver Ifthe device fails after updating the driver, roll
= Keyboards back to the previously installed ditver.

@ Mice and other pointing

= Monitors Disable Device Disable the device.
£ Network adapters
~ K7 Other devices Uninstall Devis | Uninstalthe devios from the system (Advanced).

B Unknown device
= Print queues
[ Processors
B Software components
i Software devices
i Sound, video and game controllers
S Storage controllers
i3 System devices
§ Universal Serial Bus controllers
@ Universal Serial Bus devices

oK

Digtal Signer.  Microsoft Windows Hardware Compatibilty

= Disk drives. Driver Details View details about the installed driverfiles.

USB4_HI Device Properties

General Drver Detals Everts Resources

@ USB4_HI Device

Diiver Provider:

Digtal Signer.

Update Driver
Rol Back Driver
Digable Device

Uninstall Device

USB-F

Driver Version: 1.0,

Mcrosan Windows Harchare Compatibiity
Publisher

View details about the installed diiver files.

Update the diiver for this device.

Fihe device fails after updating the driver. roll
biack to the previously installed diver.
Disable the device

Uninstallthe device from the system (Advanced).

oK Cancel

Figure 2.13: USB4_Hi Driver & KMGL Driver Versions

To confirm that it’s the correct drivers’ version, go to C\Program Files\ USB-IF Test

Suite\USB4CV\Documents and open the Release Notes — USB4CV document.

2.8 USBACV Interface Window
Now, the USB4CV is ready to be used.

& UsBA Command Verifier

Select Test Suile

[Chapter 8 - Registers] Tests
T_DFP1-DPIN_01) [Chapter 10 - DP Tunnsing Tests
USB4 Host [AN_HOST DFP1-DPIN_02) [Chapter 10 - DP Tunneling] Tests

USB4 Host (AN_HOST_DFP1-DPOUT_01) [Chapter 10 - DP Tunneing] Tests

USB4 Host (AN_HOST DFP1-PCIE_O1) [Chapler 11 - PCle Tunnelng] Tests ¥

ters: Host Tasls I | Relresh Test Suiles

Select Test Mode
e e romp for Test Parameters
“)Debug

ipe

TTTOT T 005 L TS
[T0 4 001 Invaid Index Test
17D 4.002 FEN Data Symeol Test
[T 4 003 SB Ragister Wit Error Test
[1TD 4,008 DFP Lane Desatie Enatio Test

)4 014 CLOs Test (No Re-timers on the Link)
) 4 018 DFP SBRX Disconnect Test {DFP Ony)

Optonal Test Desciption

e i

Validalion sucoeeded!

Validaling "USB4 Hos (AN_HOST_DFP1) [Chapler 4 - Logical] Tests cvlests” with MSXML
[Version 6.

Figure 2.14: USB4 CV

Update Display Exit
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1. You can filter the tests by type for Example, by host/device/hub/analyzer/exerciser.

2. For the Select Test Mode, this option lets the user either run the whole test together or only run
a test selected by the user (Multiple tests from the same chapter can be selected)

3. Some tests require reboot, so users are expected to reboot the system before running this test
(Figure 2.14)

4. Users can name the results log by writing in the Optional Test Description box.

5. To check the log and traces, users can click on Open Report Directory or go to Document\USB-
IF Test Suite\CV Reports\USB4CV

6. Note, AN stand for Analyzer. EX stands for exerciser. DC stands for Direct Connect (No M4x
needed)

Once a test is selected, for example in figure 2.14, chapter 4 analyzer host test is selected. Now, go to
the CTS and check for Chapter 4 Analyzer Host setup (AN_HOST_DFP1). Once the setup is finished and
everything is connected, press run in the USB4 CV.
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3. Setting Up USB4CV on Linux System

3.1 Download & Install Linux USB4CV

Download either the command-line (usb4cv-cli.tar.gz) or gui (usb4cv-gui.tar.gz) archive from here.

Extract the files from usb4cv-cli.tar.gz into the directory usb4cv-cli in the Documents directory

(this can go in any directory).
o Onthe command line, run: tar -xf usb4cv-cli.tar.gz

Extract the files from usb4cv-gui.tar.gz into the usb4cv-gui directory in the Documents directory

(this can go in any directory).

Note, if users want to use the GUI version only, then downloading the usb4cv-cli is not necessary
and vice versa. In this document, the usb4cv-cli and usb4cv-gui have been extracted in the

Documents directory

Q Files

U) Recent

% Starred
{3t Home

3 Documents
¥ Downloads
J1 Music

&7 Pictures
= Videos

i Trash

+ Other Locations

B

usbdcy-
cli.tar.zip

{3t Home |

B

usb4cy
gui.tar.

Documents

Extract
Extractto...

Open With...

Cut
Copy
Move to...

Copyto...

Rename...
Compress...
Email...

Move to Trash

Properties

Figure 3.1: Download usb4cv

"usb4cv-gui.tar.zip” selected (51.5MB)
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https://www.usb.org/compliancetools

Q Files = { £ii Home Documents

0 Recent

* Starred . . a ! E
usb4cv-cli usb4cv-gui usb4cv- usbdcy-
{3} Home cli.tar.zip qgui.tar.zip

2 Documents
¢ Downloads
J1 Music

(& Pictures
2 Videos

% Trash

+ Other Locations

Figure 3.2: Extract The Zipped Files
3.2 Setting up USB4CV
3.2.1 USB4CV GUI Version

Before running setup:
e Make sure the system is connected to the internet.

e You will need root permission to install.
e Some test suites also require root permissions.

Open the usb4cv-gui folder and right click inside the folder and select “Open in Terminal”

( (i Home / Documents / usbdcv-gui / usb4cv-gui

et . . . .

* starred bin config drivers lib plugins share translation setup_
s usb4cvsh

Gt Home

[2) Documents

& Downloads

1 Music
(& Pictures

New Folder Shift+CtrlsN
B Videos Add to Bookmarks ctrisc
% Trash

Select All Cerl+A
+ Other Locations Open in Terminal

Properties

Figure 3.3: Open Terminal
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Once the terminal is opened, run ./setup_usb4cv.sh

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-guifusb4cv-gui

S ./setup_usb4cv.sh

Figure 3.4: Run ./setup_usb4cv.sh

Enter password:

M linux-1@linux1-System-Product-Name: ~/Documents/usbdcv-guifusbacv-gui

8 S ./setup_usbdcv.sh
Copying .conf file to user .config directory...
Creating USB4CV Host Interface Driver...
[sudo] password for linux-1:

Figure 3.5: Enter password
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Once the script finishes, make sure there is no error message at the end

linux-1@linux1-System-Product-Name: ~/Documents/fusbdcv-gui/usbdcv-gui

up 1i md64 (2.35-8ubuntu3.8) ...
up bi i 81 4-1inux-gnu (2.38-4ubuntu2.6) ...
up binutils (2.38-4ubuntu2.6) ...
up dpkg-dev (1.21.1ubuntu2.3) ...
up gcc-12 (12.3.0-1lubuntul~22.04) ...
up libstdc++-11-dev:amd64 (11.4.8-1ubuntul~22.64) ...
up gcc-11 (11.4.0-1ubuntul~22.04)
up g++-11 (11.4.@-1ubuntul-22.04)
up gcc (4:11.2.0-1ubuntul) .
up g++ ( 2.0-1ubuntul) ...
update-alternatives: using /fusr/binfg++ to provide fusr/bin/c++ (c++) in auto mode
Setting up build-essential (12.%ubuntu3) ...
Processing triggers for man-db (2.10.2-1)
Processing triggers for libc-bin (2.35-0ubuntu3.8) .
make -C /lib/modules/6.8.8-45-generic/build M=/home/linux-1/Documents/usb4cv-gui/usbacyv-gui/drivers/usba_hi clean
make[1]: Entering directory '/usr/src/linux-headers-6.8.8-45-generic'
make[1]: Leaving directory '/usr/src/linux-headers- @-45-generic'
make -C /lib/modules/6.8.08-45-generic/build M=/home/linux-1/Documents/usbdcv-gui/usbdcv-gui/drivers/usb4_hi modules
make[1]: Entering directory '/usr/src/linux-headers- .0-45-generic’
warning: the compiler differs from the one used to build the kernel
The kernel was built by: x86_64-linux-gnu-gcc-12 (Ubuntu 12.3.8-1ubuntul~22.04) 12.3.6
You are using: gcc-12 (Ubuntu 12.3.0-1ubuntul-~22.04) 12.3.0
cc [M] /home/linux-1/Documents/usbdcv-gui/usbdcyv-gui/drivers/usb4_hifusb4-hi-core.o
CC [M] /home/linux-1/Documents/usb4cv-gui/usb4cv-gui/drivers/usb4_hi/usb4-hi-chardev.o
cc [M] /home/linux-1/Documents/usbdcv-qui/usbacv-qui/drivers/usba_hifusba-hi-ioctl.o
cc [M] /home/linux-1/Documents/usbdcv-gui/usbdcv-gui/drivers/usba_hifusb4-hi-pci.o
LD [M] /home/linux-1/Documents/usbdcv-gui/usbdcv-gui/drivers/usb4_hifusba_hi.o
MODPOST /home/linux-1/Documents/usb4cv-gui/usb4cv-gui/drivers/usb4_hi/Module.symvers
CC [M] /home/linux-1/Documents/usb4cv-gui/usb4cv-gui/drivers/usb4_hifusb4_hi.meod.o
LD [M] /home/linux-1/Documents/usb4cv-qui/usbacv-gui/drivers/usba_hifusba_hi.ko
BTF [M] /home/linux-1/Documents/usbd4cv-gui/usbdcv-gui/drivers/usb4_hifusba_hi.ko
pping BTF generation for /home/linux-1/Documents/usbdcv-gui/usbdcv-gui/drivers/usb4_hifusb4_hi.ke due to unavailability of vm
Linux
make[1]: Leaving directory '/usr/src/linux-headers- 8-45-generic'
-C /libfmodules/6.8.8-45-generic/build M=/home/linux-1/Documents /usbacv-gui/usbacv-gui/drivers/usba_hi modules_install
make[1]: Entering directory '/usr/src/linux-headers-6.8.8-45-generic'
INSTALL /lib/modules/6.8.8-45-generic/updates/usbd_hi.ko
SIGN /lib/modules/6.8.8-45-generic/updates/usb4_hi.ko
DEPMOD /lib/modules/6.8.8-45-generic
make[1]: Leaving directory '/usr/src/linux-headers-6.8.8-45-generic’
update-initramfs: Generating /boot/initrd.img-6.8.0-45-generic
Driver installed.
8 s

Figure 3.6: The Script is Finished

To confirm the script ran correctly, go to “Home” and enable “Show Hidden Files”

< G Home :lQ = — B 6 @
0 Recent =
B} [ A
* Starred Desktop  Documents  Downloads Music Pictures Public snap Templates
Undo Rename
3} Home
[ Documents Show Hidden Files
0 Downloads Show Sidebar
Preferences
J1 Music
Keyboard Shortcuts
(& Pictures Help
About Files
18 videos
% Trash

+ Other Locations

Figure 3.7: Show Hidden Files

Page |18



Once the hidden files are enabled, there should be a “.config” file

(i} Home

D Recent -

* starred Desktop
Gi Home .

[® Documents -fontconfig
0 Downloads

1 Music

& Pictures

H Videos

™ Trash

+ Other Locations

In Home, go to “.config” file. There should be a USB-IF.config file and USB-IF folder

EDBBBN

cuments Downloads  Music Pictures Public snap  Templates  Videos

gnupg local ssh bash_ bash_ bashrc profile  .sudo_as_
history logout admin_

successful

Figure 3.8: Look For .config file

cache

.config

(it Home / .config

O Recent
* starred dconf

Gt Home

@ Documents .

USE-IF
3 Downloads

I Music
(] Pictures
 Videos

5 Trash

+ Other Locations.

eog

evolution  gnome- goa-1.0 gtk3.0 bus. libreoffice  nautilus
session

gnome-  USBIF.conf  userdirs.  userdirs. gsd-
initial- dirs locale  keyboard.
setup-done settings-..

Figure 3.9: Look for USB-IF.config file

pulse

update-
notifier
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Before launching USB4CV, usb4 _hi driver must be loaded.

Go to ~/usb4cv-qui/usb4cv-qui/drivers and right click in the folder, and select “Open in Terminal”

0 Recent

* Starred

(3} Home

@ Documents
£ Downloads
J1 Music

(& Pictures
H Videos

™ Trash

+ Other Locations

3} Home / Documents / usbdcv-gul / usb4cv-gui / drivers
usb4_hi compileDri README. switchuse4 usb4_hi.
verUbuntu. txt HiDriver.sh conf
sh
New Folder

Add to Bookmarks
Select All

Open in Terminal

Properties

Figure 3.10: Load Driver
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Run sudo ./switchUSB4HI|Driver.sh usb4_hi

drivers B Q = = - o x
|
Recent
* Starred compileDri README. switchusB4 usb4_hi.
verUbuntu. txt HiDriver.sh conf
sf Home sh

) Documents

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-gui/usbdcv-gui/drivers (o}
Downloads
$ sudo ./switchuUsB4HIDriver.sh usb4_hi
1 Music [sudo] password for linux-1:
Removing thunderbolt driver (attempt 1/3)...
=) Pictures Waiting S5s...
Installing usb4_hi driver (attempt 1/3)...
B Videos Waiting 5s...
[ Trash

Other Locations

Figure 3.11: Run Script to Load Driver
To confirm the driver is loaded, run the following command: sudo dmesg |[ tail
User is expected to see the below (note, the number of paths supported is based on the host):

usb4_hi 0000:03:00.0: 12 paths supported
usb4_hi 0000:03:00.0: driver initialized

Note: Linux USB4CV does not include a KMGL driver. The KMGL driver is only present on Windows
USBACV.
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linux-1@linux1-System-Product-Name: ~/Documents/usbdcv-guifusbdcv-qui/drivers

g S sudo dmesg | tail
[ 51.999275] audit: type=1400 audit(1730238980.658:63): apparmor="DENIED" operation="capable" class="cap" prof
ile="/usr/1lib/snapd/snap-confine" pid=2084 comm="snap-confine" capability=12 capname="net_admin"
[ 51.999280] audit: type=1400 audit(1730238980.658:64): apparmor="DENIED" operation="capable" class="cap" prof
ile="/usr/1lib/snapd/snap-confine" pid=2084 comm="snap-confine" capability=38 capname="perfmon"
113.985958] xhci_hcd 86800:3 B.8: xHC error in resume, USBSTS 8x401, Reinit
.985962] usb usb3: root hub lost power or was reset
.985963] usb usb4: root hub lost power or was reset
.993415] ACPI: bus type thunderbolt unregistered
.022275] usb4_hi: loading out-of-tree module taints kernel.

.022278] usb4_hi: module verification failed: signature and/or required key missing - tainting kernel
.022820] usb4_hi 0000:03:00.0: 12 paths supported
022906] usb4 _hi 0000:03:00.0: driver initialized

o |

Figure 3.12: Confirm The Driver is Loaded

Users must download usbif.json file from usb.org website. Once usbif.json file is downloaded, go to

usb4cv-gui/documents and open Linux_Readme_USB4CV text file which will mention the path to save
the usbif.json file.

Q Files

0l r el USB ( t Downloaded USB-IF Vendor File
* Starred
(it Home O] usbifjso
@ Documents

£ Downloads

11 Music

(=] Pictures

£ Videos

@ Trash

+ Other Locations

Figure 3.13: Save usbif.json file

Note, go to chapter 5 to launch USBA4CV.
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3.2.2 USB4CV Command Line Version

Before running setup:

e Make sure the system is connected to the internet.
e You will need root permission to install.
e Some test suites also require root permissions.

To use the command line, open the Terminal and go to /Documents/usb4cv-cli/usb4cv-cli.

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cli

1§ cd Documents/usbdcv-cli/usbdcv-cli/
- S 1s

$

Figure 3.15: Open usb4cv-cli folder
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Run ./setupusb4cv.sh

Enter the password to proceed and install the driver

S ./setup_us

b4dcv.sh

Copying .conf file to user .config directory...
Creating USB4CV Host Interface Driver...

[sudo] password for linux-1:

Figure 3.16: Enter Password

Once it’s done, make sure there aren’t any failures.

+l linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-cli/usbdcv-cli

Processing triggers for man-db (2.12.0-4build2)
Processing triggers for libc-bin (2.39-Gubuntu8.4)
make -C /lib/modules/6.8.0-53-generic/build M=/home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi clean
make[1]: Entering directory '/usr/src/linux-headers-6.8.0-53-generic’'
make[1]: Leaving directory '/usr/s 1inux-headers-6.8.0-53-generic’
make -C flib/modules/6.8.0-53-generic/build M=/home/1linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi modules
make[1]: Entering directory '/Jusr/src/linux-headers-6.8.0-53-generic’
warning: the compiler differs from the one used to build the kernel
The kernel was built by: x86_64-1linux-gnu-gcc-13 (Ubuntu 13.3.0-6ubuntu2~24.04) 13.3.0
You are using: gcc-13 (Ubuntu 13.3.0-6ubuntu2-24.04) 13.3.0
M] /home/1linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4-hi-core.o
M] /home/1linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4-hi-chardev.o
M] /home/1lin /Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4-hi-ioctl.o
M] /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4-hi-pci.o
LD [M] /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4 hi.o
MODPOST /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/Module.symvers
CC [M] /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4_hi.mod.o
LD [M] /home/linux-1/Documents/usb4cv-clifusbdcv-cli/drivers/usb4_hi/usb4_hi.ko
BTF [M] /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi/usb4_hi.ko

Skipping BTF generation for /home/linux-1/Documents/usb4cv-cli/usbdcv-cli/drivers/usb4_hijusb4_hi.ko due to unavailability of wvmlinux

make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-53-generic’
make -C /lib/modules/6.8.0-53-generic/build M=/home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi modules_install
make[1]: Entering directory '/usr/src/linux-headers-6.8.0-53-generic’
INSTALL /lib/modules/6.8.0-53-generic/updates/usb4_hi.ko
SIGN /1lib/modules/6.8.0-53-generic/updates/usb4_hi.ko
DEPMOD /lib/modules/6.8.0-53-generic
make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-53-generic’
update-initramfs: Generating /boot/initrd.img-6.8.0-53-generic
Driver installed.

5 1

Figure 3.17: After Script Finished Running
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Confirm the script ran above, copied the required file and folder to the correct directory:

e GotoHome and use s -a command. This command shows the hidden files.
e Then cd to the .config folder

There will be a USB-IF .conf file and a USB-IF folder

linux-1@linux1-System-Product-Name: ~/.config
-8 1ls -a
.bash_history .bashrc
.bash_logout .profile .sudo_as_admin_successful
:$ cd .config/
H S 1s

QtProject.conf user-dirs.dirs
USB-IF.conf user-dirs.locale

gnome- initial-setup-done

Figure 3.18: Checking USB-IF Folder

Download usbif.json file from usb.org website. Once usbif.json file is downloaded, go to usb4cv-

cl/documents and open Linux_Readme_USB4CV text file which will mention the path to save the
usbif.json file.

Q Files = Downloaded USB-IF Vendor File

* Starred

i Home @] usbifjson
[ Documents

4 Downloads

11 Music

@ Pictures

H Videos

@& Trash

Other Locations

Figure 3.19: Save usbif.json file
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Now go to the driver folder in usb4cv-cli folder and load the usb4_hi driver

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusbacv-cli/drivers

S
$
5

1s

$ cd drivers/
$ 1s
usb4_hi.conf
README. txt

|

Figure 3.20: Driver Folder

Run sudo ./switchUSB4H|Driver.sh usb4_hi

$ sudo ./switchUSB4HIDriver.sh usb4_hi
[sudo] password for linux-1:
Removing thunderbolt driver (attempt 1/3)...
Waiting 5s...
Installing usb4_hi driver (attempt 1/3)...
Waiting 5s...

Figure 3.21: Load Driver

Run sudo dmesg | tail
Confirm the usb4_hi driver is loaded. User is expected to see the following:

usb4_hi 0000:03:00.0: 12 paths supported
usb4_hi 0000:03:00.0: driver initialized

3 sudo dmesg | tail
1200.631728] usb usb3: root hub lost power or was reset
1200.631730] usb usb4: root hub lost power or was reset
1200.649814] ACPI: bus type thunderbolt unregistered

1205.683010] usb4 : loading out-of-tree module taints kernel.

1205.683014] usb4_hi: module verification failed: signature and/or required key missing - tainting kernel
1205.683573] usb4_hi 0000:03:00.0: 12 paths supported

1205.683662] usb4_hi 0000:03:00.0: driver initialized

Figure 3.22: Confirm Driver is Loaded

Note, the number of paths supported is based on the host
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Now the driver is loaded, go to back to usb4cv-cli and go inside “bin” folder

[ linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cl... _ m|

S cd usbdcv-clifusbdcv-cli/bin
$

Figure 3.23: bin folder

To see the tests that can be run. Run:
Is *.cvtests

linux-1@linux1-System-Product-Name: ~/Documents/usbdcv-cli/usb4cv-cli/bin

= S 1ls *
) [Chapter 4 - Logical] Tests.cvtests'
(AN_DEV_UFP1) [Chapter 5 - Transport] Tests.cvtests'
(AN_DEV_UFP1) [Chapter 6 - Configuration] Test.cvtests'
(AN_DEV_UFP1) [Chapter 8 - Registers] Tests.cvtests'
(AN_DEV_UFP1-DPIN_®3) [Chapter 1® - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-DPIN_®4) [Chapter 1® - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-DPOUT_02) [Chapter 10 - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-DPOUT_@3) [Chapter 10 - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-DPOUT_04) [Chapter 10 - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-DPOUT_05) [Chapter 10 - DP Tunneling] Tests.cvtests'
(AN_DEV_UFP1-PCIE_01) [Chapter 11 - PCIe Tunneling] Tests.cvtests'
(AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests.cvtests'
(AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests.cvtests'
(DC_DEV_UFP1) [Chapter 4 - Logical] Tests.cvtests'
(DC_DEV_UFP1) [Chapter 5 - Transport] Tests.cvtests'
(DC_DEV_UFP1) [Chapter 6 - Configuration] Test.cvtests'
(DC_DEV_UFP1) [Chapter 8 - Registers] Tests.cvtests'
(DC_DEV_UFP1-PCIE_02) [Chapter 11 - PCIe Tunneling] Tests.cvtests'
(EX_DEV_UFP1) [Chapter 4 - Logical] Tests.cvtests'
(EX_DEV_UFP1) [Chapter 5 - Transport] Tests.cvtests'
(Setup 15) [Chapter 7 - Time Sync] Tests.cvtests'
(Setup 16) [Chapter 7 - Time Sync] Tests.cvtests'
(AN_HOST_DFP1) [Chapter 12 - Host Interface] Tests.cvtests'
(AN_HOST_DFP1) [Chapter 4 Logical] Tests.cvtest
(AN_HOST_DFP1) [Chapter 5 Transport] Tests.cvtests'
6
8

(AN_DEV_UFP1

(AN_HOST_DFP1) [Chapter Configuration] Tests.cvtests'

(AN_HOST_DFP1) [Chapter Registers] Tests.cvtests'

(AN_HOST_DFP1-DPIN_01) [Chapter 10 - DP Tunneling] Tests.cvtests'
(AN_HOST_DFP1-DPIN_02) [Chapter 1@ - DP Tunneling] Tests.cvtests'
(AN_HOST_DFP1-DPOUT_01) [Chapter 10 - DP Tunneling] Test.cvtests'
(AN_HOST_DFP1-PCIE_01) [Chapter 11 - PCIe Tunneling] Tests.cvtests'
(AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests.cvtests'
(AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests.cvtests'
(DC_HOST_DFP1) [Chapter 12 - Host Interface] Tests.cvtests'

(DC_HOST_DFP1) [Chapter 4 - Logical] Tests.cvtests'

(DC_HOST_DFP1) [Chapter 5 - Transport] Tests.cvtests'

(DC_HOST_DFP1) [Chapter 6 - Configuration] Tests.cvtests'

Figure 3.24: Show Every Test in bin folder

Note, go to chapter 5 for more information about running USB4CV test through Command Line.
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4.  Md4x Analyzer Connection

4.1 Introduction

Turn on the M4x and wait until the status LED is blue (figure 9). When connecting to the M4x
Analyzer, testers must use the following LeCroy cables:

o Teledyne LeCroy USB4 C-C 0.3m 40 Gbps, E-marked
o Teledyne LeCroy USB4 C-C 0.3m 40 Gbps, (Unmarked)

Voyagor Max
USB2 / USSS / USB4 / Power Detivery

O Lews

Figure 4.1: M4x Status LED

4.2 Analyzer Test Setup
e Analyzer Right port connects to DFP using E-marked cable.
e Analyzer Left port connects to UFP using Unmarked cable.

Make sure the USB Protocol Suite software is closed and not running.

Any other connections between hosts/devices/hubs that are not going to the analyzer should use a
0.8m Accell USB4 passive cable.

The following picture is a good indication of a stable USB4 link:

The LED for USB4 Protocols is Green

LEDs for Lanes 0 and 1 are Green.

LED for Lane Speed 20G is Green. (No flickering)

1/Left and 2/Right are Green (If 2/Right is red, then flip the cable from the M4x end)

N Voyager Mdx
) USB2/UsSB3/usB4/ Power Delivery

oA e
B au PA™ TELEDYNE LECRO)
PO Load At uss2 USB3 uses 0 5G 106 200

. . - = :
Ll 2,008 @8 7

Protocols

0 o=

(N2

Figure 4.2: Analyzer Test Cable connection

4.3 Exerciser Test Setup

In the USB4 CV there are some tests called exerciser tests (EX). For these tests, use E-marked cable
to connect to exerciser port on the M4x and PUT. Note, the orientation of the cable matters when
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connecting it to the M4x. Make sure the LED next to the exerciser port is green on M4x. If the LED is
red, then flip the cable from the M4x end. Also, make sure the USB Protocol Suite software is
closed and not running.

Voyagor M4x
um/usaalusm,po.wow

. Ay -
PO Load

)

Figure 4.3: M4x Exerciser Port

4.4 Using Ethernet Connection

To use Ethernet connection between the LeCroy Voyager M4x Analyzer and Host. Follow both 4.4.1 &
4.4.2 instructions below. Note, the analyzer tends to be slower to connect on an Ethernet connection.
The user might have to use the AnalyzerDelay registry key. This is discussed in the Release Note.

4.4.1 Assign Static IP Adress To ARMx64 System

1. Connect ethernet cable to Type-C/Type-A port in armx64 system using USB port to
ethernet adapter.

2. Open the Control Panel: Start -> Windows System -> Control Panel.

Select the Network and Sharing Center.

4. Click Change Adapter Settings. And choose the ethernet network connection and its
prloperties window appear.

w

& Control Panel\All Control Panel Items\Network and Sharing Center - m}
< v A & « AllC.. > Network.. v O Search Control Panel P
File Edit View Tools Help

e View your basic network information and set up

connections
(Change Sddaples settlngs) View your active networks
Cha'nge advanced sharing Access type: fdeeriet
settings ; .
Connections: | Local Area

lecroy.net Connectior

: ol Wireless

Domain network Network
Connection
(LeCroyAIR

Channes vanr nehunrbina cattinne

Figure 4.4: Change adapter settings
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& Control Panel\Network and Internet\Network Connections = (] X
N U8 « Net.. > Netw.. > v 0 Search Network Connections P

File Edit View Tools Advanced Help

Organize v = v [0 0
g Bluetooth Network Connection [‘_ fortiss!

) ! Not connected -~ ‘I_ Disconnected

b4 9 Bluetooth Device (Personal Area ... \‘ ThinkPad Modem Adapter

L‘! Wireless Network Connection
r. lecroy.net
dfﬂ Intel(R) Centrino(R) Advanced-N ...

:. Local Area Connection
o> _ lecroy.net

@7 Intel(R) 82579LM Gigabit Network...

Figure 4.5: Local Area Connection Option

Highlight Internet Protocol Version 4 (TCP/IPv4), then click Properties. The dialog box for
TCP/ IPv4 properties becomes available.

Enter your local static IP settings in the appropriate fields, then click OK (local static
address would already be set up) — example: IP address — 192.168.1.2; Subnet —
255.255.255.0; Gateway - 192.168.1.3.v

Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings. Typical Static
IP Settings
(O Obtain an IP address automatically
®Use the following IP address:|
IP address: [192.168. 1 . 15 |
Subnet mask: | 255.255.255. 0 |
Default gateway: [192.168. 1 .1 |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: [ g .8 .8 .8 |
Alternate DNS server: | 4.4 .4 .4 |
[]validate settings upon exit e

[

Figure 4.6: Setting Static IP Address

Static IP address has been assigned, and this can be verified by checking it in the
command prompt -> enter ipconfig.
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4.4.2 Setting a Static IP Address on Your USB Analyzer

1. Connect your PC to the Analyzer with a USB cable.
2. Now power on your Analyzer (with the USB cable attached).

3. After the Analyzer has initialized, launch the USB Protocol Suite software and select

Setup -> All Connected Devices.
BB Teledyne LeCroy USB Protocol Suite - USB 3.1, 2.0, and SSIC

File Setup Record Generate View Help
Display Options... Ctrl=Shift=D

—

R
u Update Device...

-

-

Recording Options...

Launch CrossSync Control Panel

Al

All Connected Devices... )

Figure 4.7: USB Protocol Suite

4. To configure the Analyzer with an appropriate IP address, select the IP Settings tab and

click apply.

v - - -

(O Obtain IP address automatically (DHCP)
(® Use the following IP address (Static IP):

IP Address: [ 192.168. 1 . 20 |

Subnet Mask: | 255 .255 .25 . 0 |

DefaultGateway: | 192 .168 . 1 . 1 |

Suggest static IP settings (Host IP+..., Host subnet mask )
Cancel

Figure 4.8: Setting Static IP Address for Analyzer
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USB Protocol Suite X

The new IP settings were applied successfully.
They will take effect after restarting the device.

Please make sure that an Ethernet cable is attached to the device
when it is power cycled.

Figure 4.9: New IP Address Has Been Applied

5. Turn off the M4x.

6. Ensure the USB cable is not attached to the USB Analyzer, then attach an Ethernet cable
from the host PC to the Analyzer.

7. Turnon the Analyzer.

8. Wait for the Analyzer to initialize (the blue LED comes on after initialization), then start
the USB Protocol Suite software.

9. Select Setup -> All Connected Devices, then select the Analyzer you want to connect to.
The Connect tab will be highlighted.

Analyzer Devices 2

Device Location Status About
Voyager M310C SN:15318 192.168.1.20 T
ipdate Device
Update License
=)
¥ Add Device...
wia  Subnets...

IP Settings....

| @ Adapters...

Select analyzer devices you want to participate in the recording Refresh Device list

Figure 4.10: Connect Analyzer

4.5 Setup Ethernet connection To Run USB4CV on Linux System

LeCroy USB4 Protocol Suite is run remotely when running USB4CV on Linux. This is set up by connecting
a Windows system to the Linux machine. The following sections will explain how to set up both machines
so that Linux USB4CV can direct the Windows system to operate the analyzer/exerciser.

Below is the how the setup will look:
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Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
< 1 > < 2 >

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

i Analyzer

Linux System (M4x)

4.5.1 Setup IP on Linux

Make sure the Windows machine (Dell Inspiron in this example) is connected to the Linux machine
through ethernet

Go to Settings 2 Network and enable the ethernet port
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Q Settings = Network B 6 @

T Wi
Ethernet (enp10s0) +

Connecting - 1000 Mb/s
Bluetooth 9 / () o
(D Background Ethernet (enp9s0) +
B2l Appearance

Cable unplugged (o]
L Notifications
Q. search QBN +
21 Multitasking Not set up
i Applications )
& Privay y Network Proxy off | &

< Online Accounts
=5 Sharing
1 sound
® Power
&) Displays

() Mouse & Touchpad

| = Keyboard

Figure 4.11: Enable The Ethernet Port

Press on the setting icon next to the network connection

> |
Q Settings = Network B ® €
T Wi
Ethernet (enp10s0) +

Connecting- 1000 Mb/s
Bluetooth 9 / «j o
(2 Background Ethernet (enp9s0) +
) Appearance

Cable unplugged o]
0 Notifications
Q  search uEN +
O Multitasking Not set up
i Applications )
& Privacy ) Network Proxy off | QO

& online Accounts
« Sharing

Il sound

@ Power

&) Displays

0 Mouse &Touchpad

| & Keyboard

Figure 4.12: The Settings for Ethernet Port

Go to lpv4 and choose Manual for the IPv4 Method. Then enter the following IP:
Address: 192.168.1.1 Network: 255.255.255.0

Then press Apply
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| Cancel ‘ Wired

Details Identity I IPv4 | IPV6E Security

1Pv4 Method . Automatic (DHCP) () Link-Local Only

() shared to other computers

Addresses

Address Netmask Gateway
‘ 192.168.1.1 ‘ 255.255.255.0 | jmf

| | s

Automatic ()

Figure 4.13: Enter IP Address

Now setup the IP on the Windows machine

4.5.2 Setup IP on Windows

In the windows machine, go to Control Panel = Network and Internet - Network and Sharing Center
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Eﬁ' Network and Sharing Cente;

& v gﬁ' > Control Panel > Network and Internet > Network and Sharing Center

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing Unidentified network Access type: No network access
settings Public network Connections: & Ethernet

Media streaming options
Change your networking settings

%

Set up a new connection or network

Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

:] Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

Figure 4.15: Network and Sharing Center

Select Ethernet

& Network and Sharing Cent
< v ik > Control Panel > Networkand Internet » Network and Sharing Center

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing Unidentified network 2 55
settings Public network Connections: 7 Ethernet

Media streaming options

Change your networking settings

Gl Set up a new connection or network
-y
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

:1 Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.

Figure 4.16: Select Ethernet

Select Properties
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¢ B Ethemet Status X

General
it Connection
IPv4 Connectivity: Mo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 00:01:40
Speed: 1.0 Gbps
Details...
Activity
- J
Sent —— k! ——  Received
Packets: s | 0
!" Froperties !' Disable Diagnose

Close

Figure 4.17: Select Properties
Select Internet Protocol Version 4 (TCP/IPv4) and click on properties

Ethernet Properties X
Networking  Sharing

Connect using:
5P Realtek USB GbE Family Controller

Corfigure...
This connection uses the following items:

&3 Cliert for Microsoft Networks
" File and Printer Sharing for Microsoft Networks

13

<
-]

& Int Protocol Version 4 (TCP/IPv4)
5 Microsaft Network Adapter Multplexar Protocol
1 Microsoft LLDP Protocol Driver

[1 4 Intemet Protocol Version 6 (TCP/IPvE)

Install... Uninstal Properties
Description
Transmission Control Protocol/Intemet Protocol. The defauit

wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

Figure 4.18: Internet Protocol Version

Select Use the following IP address and enter the following and then press OK
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e |P address: 192.168.1.2
e Subnet mask: 255.255.255.0
o Default gateway: 192.168.1.1

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automatically
© Use the following IP address:

IP address: 192.168 . 1 . 2
Subnet mask: 255 .255.255. 0
Default gateway: 192.168. 1 . 1

© Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

Validate settings upon exit Advanced...

oK Cancel

Figure 4.19: IP Address

Now both IP addresses are set up, confirm that the Windows machine can communicate with the Linux
machine. To do so, in the Windows machine go to Command Prompt and run the following command:
ping 192.168.1.1

Command Prompt —+ ~

Microsoft Windows [Version 10.0.22631.40837]
(c) Microsoft Corporation. All rights reserved.

C:\Users\USB-IF #3>ping 192.168.1.1

Pinging 192.168.1.1 with 32 bytes of data:
Reply from 192.168.1.1l: bytes=32 time<lms
Reply from 192.168.1.1l: bytes=32 time<lms
Reply from 192.168.1.1: bytes=32 time<lms

Reply from .1.1: bytes=32 time<lms

Minimum = Oms, Maximum = Oms, Average = Oms

C:\Users\USB-IF #3>

Figure 4.20: Ping IP Address
Confirm that 4 packets are sent and 4 are received.

4.6 Troubleshooting

Occasionally if you cannot get a stable link, you can try one of the following to establish a stable link:
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Make sure you have the M4x connected to the same Host used for the USB4 CV.

Use a USB3 cable to connect the M4x to the Host that has the USB4 CV.

Open LeCroy Protocol Suite software to connect to analyzer and close after observing stable link
Reboot the M4x
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5. Running USB4 CV Tests on Linux

5.1 Linux Permissions for USB4CV

Users are required to run USB4CV Chapter 8 tests and Chapter 11 tests using elevated permissions
with sudo -E. The rest of the chapters can be run as a regular user.

5.1.1 Running USBA4CV as Root
Example of launching USB4CV using sudo:

e sudo-E./cv_cli-app USB4CV -testsuite "USB4 Device (DC_DEV_UFP1-PCIE_01) [Chapter
11 - PCle Tunneling]” -vif “VIF_name”
e sudo-E./cv_gui-app USB4CV

When USB4CV is run at elevated permissions, these gui items will work differently:

e Open Report Directory will take users the location of the logs, but users won’t be able to
open the logs from this view. The workaround is to manually navigate to the output directory
at “~/Documents/USB-IF Test Suite/CV Reports/USB4CV”.

e Theusercan’tusethe Launch Report Viewer button to access the results logs. The
workaround is to manually navigate to the output directory and open the logs.

5.2 Hint for GNOME users

On GNOME, the default behavior of modal popup dialogs is to make them unmovable with respect
to their parent windows, making it impossible to see what’s beneath them.

We suggest that users running the gui version of USB4CV change the settings to make the dialogs
movable. Do the following from the command line:

1. sudo aptinstall gnome-tweaks

2. gnome-tweaks
a. Thiswill open a settings dialog. Select the Windows tab.
b. Uncheck Attach Modal Dialogs.
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5.3 Starting LeCroy on Remote Windows Machine

On the windows machine, make sure the correct LeCroy Protocol Suite version is installed. See
ReleaseNotes USBA4CV.txt for details about the required LeCroy Protocol Suite Version.

Open C:\Users\Public\Public Document\LeCroy\USB Protocol Suite\Automation\TLRemoteServer

TLRemoteServer X
< ™ C (]
@ New -

A G: O Name -
> @ Or platforms
[ atsCoredi
&0 [ tsGuidi
s [%) atsNetworkdil
- [¥ qtsTestall
= D¢
[% arswidgets.dil
A ric
[ atsxmidi
G [ QtsxmiPatterns.dil
Qv [ TLRemoteServer
re
Re
us
ch
v
>
> o
> N

Public > Public Documents >

M Sort ~

Date modified

10/14/2024 5:20 PM
10/14/2024 5:20 PM
10/14/2024 5:220 PM
10/14/2024 5:220 PM
10/14/2024 5:20 PM
10/14/2024 5:20 PM
10/14/2024 5:20 PM
10/14/2024 5:20 PM

10/14/2024 5:220 PM

= View ~

Type

File folder

Application extens..

Application extens..

Application extens...

Application extens...

Application extens...

Application extens..

Application extens..

Application

LeCroy > USB Protocol Suite

5513 KB
5871 KB
1,044 KB

171 KB
5,360 KB

189 KB
3210 KB

215 KB

> Automation

Figure 5.1: Remote Windows Machine

> TLRemoteServer

>

Search”
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Run TLRemoteServer as administrator

TLRemoteServer X +
¢ T G J » - Automation > TLRemoteServer >
@ New - pd 18] - - = S = View -~ ses
] Open Enter
g vi (J Name Type
(= Share
rer platform o File folder
C® Run as administrator
Re Qt5Core. Application extens..
<7 Pinto Start
e EI Qt5Guid Application extens...
b 7 Add to Favorites
h Qt5Netw Application extens...
c
Compress to ZIP file
Qt5Test.c @ P Application extens..
0 Ctrl+Shift+C
[%] atswidg Copy as path HrleShifteC Application extens...
v ETh g -
Qt5Xml.c & Properties Alt+Enter Application extens...
==—' ( . - -
QtsXmiP; &2 Show more options Application extens...
o (
@[E TLRemot Application
W Ne F O B B W
9items 1 item selected 215 KB State: [# Shared
Figure 5.2: Run As Administrator
Make sure this window doesn’t close while running USB4CV tests
TLRemoteServer X
&) J > -+ Users > Public > PublicDocuments > LeCroy > USBProtocol Suite > Automation > TLRemoteServer >

& New

R c:

a o

platforms

[4] arscorean
[% ats6uidi
[ atsNetworkail

»| Qt5Test.dl
[2 atswidgetsal
[Z atsxmid

s QtSXmlPatterns.dil

B[] TLRemoteServer

Figure 5.3: LeCory is Set

Search TLRemoteServ

() Deta

Search TLRemoteServer

(I Details
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5.4 Start Testing on Linux

5.4.1 SetUp LeCroy IP Address
Go to "~/.config/USB-IF”

( (it Home / .config / USB-IF
0 Recent =
% Starred USBA4CV.
conf
4 Home

[2 Documents
& Downloads
J1 Music

(& Pictures
& Videos

& Trash

+ Other Locations

Figure 5.4: USB4CV.config File

Open USB4CV.conffile in a text editer and change AnalyzerlP t0 192.168.1.2

USB-IF

open v | M *UsB4CV.con? save | = o x

1 [General
F¥analyzer1p=192.168.1.2

3 AnalyzerPort=5515
4 AppFullName=USB4 Command Verifier

5 AppLabel=usb4

6 CleanupFunctionLib=Stackswitcher

7 CleanupFunctionName=CleanupStackswitch
B8 HSETT=0

9 HostControllerType=usbd_hi

16 InitFunctionLib=StackSwitcher

11 InitFunctionName=Inttstackswitch

12 LogOutputFolder=UsB4CV

13 LogType=4

14 RegistryKey=usbahi

15 Stackswitcherenabled=0

16 TestScriptLabel=usb4

17 UIType=4

18 VersionNumber=1.4.0.0

19 drvInfName=USB4_HI.inf

26 drvName=USB4_HI

21

22 [runtime]

23 LockFileNane=/home/linux-1/.local/share/GuiCVExecuteLock. txt

PlainText v Tab Width: 8 v Ln2, Col1 ~ NS

Figure 5.5 : Set IP Address on Linux Machine

5.4.2 Running cv-gui
Go to ~/Documents/usb4cv-gui/usb4cv-gui/bin
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Right click in the folder and select “Open in Terminal.”

bin 2 : a x
D Recent
* Starred CVTestsut  Device Device Device Device Device Device Device Device Device Device Device Device Device Device  Device(DC_ Device (DC_ Device (DC_ Device (DC_ Device (0C_
eschema. (AN DEV_ (ANDEV_ (AN DEV_ (AN DEV_ (AN DEV_ (ANDEV_ (ANDEV. (ANDEV_ (ANDEV_ (ANDEV. (ANDEV_ (ANDEV_ (ANDEV_ (ANDEV_ DEV_UFPT) DEV_UFP1) DEV_UFP1] DEV_UFPT) DEV_UFPI-
3 Home wsd  UFPT)[cho. UFPT)[chl. UFPI)[chl. UFPT)[Chl. UFPTOPI UFPTOP. UFPTOP.. UFPTDP.. UFPTDP.. UFPTPCL. UFPITBI.. UFPITBI.. UFPTUS.. UFPZUS.. [Chapter... ([Chapter... [Chapter.. [Chapter... PCIEL02)
) Documents
Downloads Device (DC_  Device (EX_ Device (EX_  Device Device GWCV  MOSL(AN_  HOSL(AN_  MOSL(AN_  HOSL(AN_  HOSL(AN_  HOSL(AN_  HOSE(AN_  HOSL(AN_ HOSL(AN_  HOSLAN_  MOSLAN_  HOSL(AN_  HOSE(AN_  Host(DC_  Host(oC_
DEV_UFPT- DEV_UFPT) DEV_UFP1] (setwp1s) (Setupie) HOST_ HOST_ HOST_ HOST_ HOS HOST_ HOST_ HOST_ OST_ HOST_ 0ST_ HOST_ HOST_ HOS HOST_
1 music Us83 03)... [Chapter... ([Chapter... [Chapter... [Chapter OFP)[ch... DFPT}(ch.. DFP1)(Ch.. OFP1)[Ch.. DFPI)(ch.. DFPI.OFL. DFPIDFL.. OFPIDF.. OFPLPCL. OFPITBT.. DFPI-TBT.. DFPIUS.. DFP2US.. DFPY) oFP1) [ch
& Pictures
& Videos HOSL(DC_  HoSt(DC_  HoSt(DC_  Host(DC_  Host(DC_  Host(EX.  HOSt(EX_  HoSL(EX_  HOSt(EX. HOSL(EX.  HOSL(EX_ HostMulti Hostsingle- HUD(AN_  Hub(AN_  HUD(AN_  Hub(AN_  Hub(AN_  HUb(AN_  HUb(AN_  Hub(AN_
5 HOST HOST_ HOST_ HOST_ HOST_ HOST_ HOST_ HOST_ T_ HOST_~  Portnon-  Portnon- HUBLOFPT) HUBDFPT) HUBLOFPT) HUBDFPT) HUBDFPI- HUBDFPI- HUBDFPi- HUB DFP2
g OFPY)[Ch.. DFPY)[CR.. DFPY)[Ch.. OFPIPCL. DFPIUS.. DFPY)(Ch.. OFP1)[Ch.. OFPI)ICh.. DFPT)(CR.. OFPT)[Ch.. DFPIUS.. x64(etu.. x64(Setu.. [Chopter.. [Chapter... [Chapter.. [C PCIEG2)... TBT3.03).. USB3O03).. US8305)
+ Other Locations
Hub(AN_  Mub(AN_  Mub(AN_  MUB(AN_  HUb(AN_  Hub(AN_  MUD(AN_  HUb(AN_  Hub(AN_  MUb(AN_  HUb(AN_  HUb(AN_  MU(AN_  HUb(AN_  HUb(AN_  Mb(DC_  HWb(DC_  Hub(DC_  Hub(DC.  HWb(DC_  Hub(DC_
HUB_UFPT) HUB UFP1- HUB_UFP1- HUB UFP1- HUB UFP- HUB UFP1-  HUB_UI HUB UFP1- HUB_UFPI- HUBUFPI- HUB UFPi- HUB_UFPY) HUB UFP2) HUB UFP3) HUB UFP3- HUB_OFP1) HUBDFP1) HUBDFPT) HUBDFPI- HUB DFP1- HUB UFPT)
[Chapter .. DPIN_0S)... DPIN06).. DPOUTO.. DPOUTO.. DPOUTO.. DPOUTO.. PCIEO!).. TBT301).. TBT3.0N.. USBION. [chapter.. [Chapter... [Chapter.. USB306)... [Chapter... [Chapter. [Chapter... PCIE04)... USB308)... [Chapter
HB(DC.  HB(DC  HWb(DC_  Hub(DC.  Hub(DC_  Hub(EX  HUD(EX.  HUb(EX.  Hub(EX.  HUB(EX.  Hb(EX.  Hub(EX  Hub(Setup Hublsetup Hub(Setup Hubfsetup UbAnalyzeri lUbStackswi Ubusbd_  WbUSBASO  LbUSBAHILI
HUB UFP1- HUBUFP1- HUB UFPZ) HUBUFFZ) HUBUFP2) HUBDFPT) HUBDFPT) HUBDFP1) HUBDFPT) HUBUFP1) HUB UFPT- HUB UFP2) B)[Chapter ) [Chapter 10) 1 nterfaceso  tcherso  Servicesso
POE02)... USB3O7).. [Chapter... [Chapter... [Chapter.. [Chapter.. [Chapter... [Chapter.. [Chapter... ~[Chapter 583_02)... ~ [chapter TimeS... 7-Times... [Chapter... ([Chapter
lbUsBULt libxhai_ ldha_  Ubdha_ qtconf uses Uss4 use4 uses uss4 USB4  usbifjson  USBIF  Vendoriafo Vendorifo  www.w3
iesso  CVservices. Devioctiso Testservice Summary:  Summary- Summary- Summary-  Summary Summary Certificatio  Filexsd  FileOptiona  orgrXML
0 550 AllRoute... AllRowe... SingleRo... SingleRo.. WIthVIF-... WithVIF nSumma. IContent.... 19980

Figure 5.6: Bin Folder

Once the terminal is opened, run the following command: ./cv-gui -app USB4CV

UsB4 command Verifier - o x

Select Test Suite

linux-1@linux1-System-Product-Name: ~/Documents/usbdcv-gui/usbacv-guifbin
Device (AN_DEV UFP1) [Chapter 4 . Logical] Tests “ | Loaded 'Device (AN_DEV_UFP1) [Chapter 4 - Logical] Tests'.

Device (AN_DEV_UFP1) [Chapter 5 - Transport] Tests

Device (AN_DEV_UFP1) [Chapter 6 - Configuration] Test : app UsB4ACY
Device (&N_DEV_UFP1) [Chapter 8 - Registers| Tests uld not find the Qt platform plugin "wayland” in
Device (AN_DEV_UFP1-DPIN_03) [Chapter 10 - DP Tunne.
Device (AN_DEV_UFP1-DPIN_04) [Chapter 10 - DP Tunne.
Device (AN DEV UFP1-DPOUT 02} [Chapter 10 - DP Tun... [~

Filters <Al Setups> -~ Refresh Test Suites

Select Test Mode

® Compliance Test

Debug

Select Test Right-click on tests for more information
¥] Device (AN_DEV_UFPL} [Chapter 4 - Logical] Test
v I Cayer Tests
4.001 invalid Index Test
0.

™

TD 4.005 Lane Initialization Phase Test

TD 4.007 UFP Lane Disable-Ensbie Test

TD 4.008 Lane Inttilization Adspter State Test
TD 4.017 UFP SBRX Disconnect Test (UFP Only)
TD 4.020 Tx Skew Test

¥
v
¥
v
v
v
v
v

Optional Test Description

Run Open Report Directory Update Display Exit

Figure 5.7: USB4CV App
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For chapter 8 and chapter 11, users must run the following command: sudo -E ./cv-gui -app USB4CV

UsB4 Command Verifler

Select Test Suite
Device (AN DEV UFP1) [Chapter 4 - Logicall Tests =
Device (AN_DEV_UFP1) [Chapter 5 - Transport] Tests

ice (AN_DEV_UFP1) [Chapter & - Configuration] Test.
N_DEV_UFP1) [Chapter 8 - Registers] Tests
N_DEV_UFP1-DPIN_03) [Chapter 10 - DP Tunne.

ce (AN_DEV_UFP1-DPIN_04) [Chapter 10 - D Tunne.
Device (AN DEV"UFP1-DPOUT 02) [Chaoter 10 - DP Tun... ™

Filters  <All Setups> Refresh Test Suites
Select Test Mode

& Compliance Test

Debug
it st Faied
o T

agical Cayer Test
 TD 4.001 Inval
| TD 4.002 FEh
¥ TD4.00358 Error
| TD 4.005 Lane Ini Phase Test

+ TD 4.007 UFP Lam Enable Test

| TD 4.009 Lane Initialization Adapter State Test
| TD 4.017 UFP SBRX Disconnect Test (UFP Oniy)
| TD 4,020 Tx Skew Test

Optional Test Description

Run Open Report Directory

After running the test, the USB4CV logs will be saved in a folder named USB-IF Test Suite

Go to ~/Documents/USB-IF Test Suite/CV Reports/USB4CV

Loaded 'Device (AN_DEV_UFP1) [Chapter 4 - Logical] Tests'.

x-1@linux1-System-Product-Name: ~/Docum

Update Display || Exit

Figure 5.8: Sudo -E

t platform plugin "wayland” in "*

111 not react to setting ch

E .fcv-gul -app USB4CV

(
D Recent

* Starred 2024-10-30

01-59-46
{4t Home
[® Documents
& Downloads
Il Music
(& Pictures

B Videos

% Trash

+ Other Locations

2024-10-30
02-01-09

{3t Home / Documents / USB

2024-10-30
02-02-31

usB4cv

est Suite / CV Reports

2024-10-30
02-57-36

Figure 5.9: USB4CV Results Logs

mn

Note, the folder of the test will have the date and time. Users can change the name to whatever they
want once the test suite finish running. Users can press on ‘Open report directory’ and it will take
them to the folder where the results are saved. However, users won’t be able to open the logs if

sudo -E was used to launch usb4cv. Users must go to the results folder manually.
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5.4.3 Running cv-cli

Go to "~/Documents/usb4cv-cli/usb4cv-cli/bin” by running:

cd "~/Documents/usb4dcv-cli/usb4cv-cli/bin"

A linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cl...

S cd usbdcv-clifusbdcv-cli/

Figure 5.9: Bin Folder
To see all the tests that are available in the usb4cy, run:
ls %cvtests

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cli/bin

3 $ 1s *.cvtests
'Device (AN_DEV_UFP1) [Chapter 4 - Logical] Tests.cvtests'

'Device (AN_DEV_UFP1) [Chapter 5 Transport] Tests.cvtests'

'Device (AN_DEV_UFP1) [Chapter 6 Configuration] Test.cvtests'

'Device (AN_DEV_UFP1) [Chapter 8 Registers] Tests.cvtests'

'Device (AN_DEV_UFP1-DPIN_03) [Chapter 1@ - DP Tunneling] Test

'Device (AN_DEV_UFP1-DPIN_04) [Chapter 10 - DP Tunneling] Tests.cvtests'
'Device (AN_DEV_UFP1-DPOUT_02) [Chapter 18 -

'Device (AN_DEV_UFP1-DPOUT_03) [Chapter 10 -

'Device (AN_DEV_UFP1-DPOUT_04) [Chapter 10 -

'Device (AN_DEV_UFP1-DPOUT_05) [Chapter 18 - DP Tunneling] Tests.cvtes
'Device (AN_DEV_UFP1-PCIE_@1) [Chapter 11 - PCIe Tunneling] Tests.cvtests'

'Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests.cvtests'
'Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests.cvtests'
'Device (DC_DEV_UFP1) [Chapter 4 - Logical] Tests.cvtests'

'Device (DC_DEV_UFP1) [Chapter 5 - Transport] Tests.cvtests'

'Device (DC_DEV_UFP1) [Chapter 6 - Configuration] Test.cvtests'

'Device (DC_DEV_UFP1) [Chapter 8 Registers] Tests.cvtests'

'Device (DC_DEV_UFP1-PCIE_02) [C ter 11 - PCIe Tunneling] Tests.cvtests'

'Device (EX_DEV_UFP1) [Chapter 4 Logical] Tests.cvtests'

'Device (EX_DEV_UFP1) [Chapter 5 - Transport] Tests.cvtests'

'Device (Setup 15) [Chapter 7 - Time Sync] Tests.cvtests'

'Device (Setup 16) [Chapter 7 - Time Sync] Tests.cvtests'

'Host (AN_HOST_DFP1) [Chapter 12 - Host Interface] Tests.cvtests'

'Host (AN_HOST_DFP1) [Chapter 4 - Logical] Tests.cvtests'

'Host (AN_HOST_DFP1) [Chapter 5 - Transport] Tests.cvtests'

'Host (AN_HOST_DFP1) [Chapter & - Configuration] Tests.cvtests'

'Host (AN_HOST_DFP1) [Chapter 8 - Registers] Tests.cvtests'

'Host (AN_HOST_DFP1-DPIN_01) [Chapter 10 - DP Tunneling] Tests.cvtests'

'Host (AN_HOST_DFP1-DPIN_02) [Chapter 10 - DP Tunneling] Tests.cvtests'

'Host (AN_HOST_DFP1-DPOUT_01) [Chapter 18 - DP Tunneling] Test.cvtests'

'Host (AN_HOST_DFP1-PCIE_@1) [Chapter 11 - PCIe Tunneling] Tests.cvtests'

'Host (AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests.cvtests'
'Host (AN_HOST_DFP1-TBT3_@01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests.cvtests'
'Host (DC_HOST_DFP1) [Chapter 12 - Host Interface] Tests.cvtests'

'Host (DC_HOST_DFP1) [Chapter 4 - Logical] Tests.cvtests'

'Host (DC_HOST_DFP1) [Chapter 5 - Transport] Tests.cvtests'

'Host (DC_HOST_DFP1) [Chapter 6 - Configuration] Tests.cvtests'

Figure 5.10: View Everything in Bin Folder

$
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To run a specific USB4CYV test, run the following command for tests that don’t need a VIF uploaded

.Jcv-cli -app USB4CV -testsuite <name of the test>

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cli/bin

$ .fcv-cli -app USB4CV -testsuite 'USB4 Summary - Single Router - No Trace.cvtes

Figure 5.11: No VIF Needed
To run a specific USB4CYV test, run the following command for tests that need a VIF uploaded

.Jev-cli -app USB4CV -testsuite <name of the test> -vif <path/to/vif>

M linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cli/bin Q - =]

B S ./cv-cli -app USB4CV -testsuite 'Host (AN_HOST_DFP1) [Chapter - Logical] Tes
ts.cvtests' -vif 'UUT test Vif'll

Figure 5.12: VIF Needed
For chapter 8 and chapter 11, user must run those tests with sudo -E:

sudo —E ./cv-cli -app USB4CV -testsuite <name of the test> -vif <path/to/vif>

linux-1@linux1-System-Product-Name: ~/Documentsfusbdcv-clifusbdcv-cli/bin

S sudo -E ./cv-cli -app USB4CV -testsuite 'Host (AN_HOST_DFP1) [Chapter 8 - Regi

Figure 5.13: Sudo -E Required
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After running the test, the USB4CV results logs will be saved in a folder named USB-IF Test Suite

Go to “~/Documents/USB-IF Test Suite/CV Reports/USB4CV”

<

O Recent

* Starred
(i Home

@ Documents
¢ Downloads
Il Music

(& Pictures
B Videos

W Trash

Home Documents USB-IF Test Suite CV Reports usB4cv

2024-10-30 2024-10-30 2024-10-30 2024-10-30

01-59-46 02-01-09

+ Other Locations

02-02-31 02-57-36

Figure 5.14: USB4CV Logs

il
<
1
|
o
x

Note: the folder of the test will have the date and time. Users are expected to rename the folder to
add the corresponding chapter name.

5.5 LeCroy Trace

After running USB4CV test, LeCroy traces will be saved on the windows machine

Go to C:\Users\Public\Public Documents\LeCroy\USB Protocol Suite\Traces

Recorded Trace Files X +

@ New ~

= D
A Pic
DM
& vi

Users are required to save these traces and include them in the results.

~ ¢ Q>

Users > Public > Public Documents > LeCroy > USB Protocol Suite

T Sort - = View ~
[0 Name : Date modified Type Size
‘ ) TD 6.003_2024-10-29-08-30-45 10/29/2024 3:31 AM LeCroy USB trace f.. 1768 KB
|! TD 6.006_2024-10-29-08-32-47 10/29/2024 3:33 AM LeCroy USB trace f.. 36,854 KB
=) TD 6.007_2024-10-29-08-28-47 LeCroy USB trace f.. 36,968 KB
|! TD 6.009_2024-10-29-08-34-46 10/29/2024 3:35 AM LeCroy USB trace f. 1741 KB
|®) TD 6.101_2024-10-29-08-35-18 10/29/2024 3:36 AM LeCroy USB trace f.. 998 KB
|! TD 6.102_2024-10-29-08-35-46 10/29/2024 3:36 AM LeCroy USB trace f.. 599 KB

Figure 5.15: USB4CV Test Results Traces

Recorded Trace Files

> Search
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6. USB4CV Test Setups

Download the USB4 CV CTS from usb.org website.

https://www.usb.org/document-library/usb4cv-compliance-test-specification

The CTS should include every setup that needs to be run for every chapter in the USB4 CV. For example,
if you are running chapter 4 Analyzer then open USB4 Logical Layer document in the USB4 CTS. This
document should include all USB4 setup for chapter 4. Each document states the associated chapter in
the USB4 Specification which is being tested.

Below is each chapter with its corresponding CTS.

e Chapter 4 - USB4 Logical Layer

e Chapter 5 - USB4 Protocol

e Chapter 6 - USB4 Protocol

e Chapter 7—USB4 TMU

e Chapter 8 - USB4 Protocol

e Chapter 9 — USB4 USB3 Tunneling

e Chapter 10 — USB4 DP Tunnel

e Chapter 11 — USB4 PCle Tunneling

e Chapter 12 — USB4 Host Interface

e Chapter 13 - USB4 Logical Layer & USB4 Protocol

6.1 Chapter 4, Chapter 5, Chapter 6 & Chapter 8

In the CTS, there is a different setup depending on what the UUT is (Host/Device/Hub) and what
chapter is being run (See USB4 CV Tests’ Setups for each chapter with its corresponding CTS). The
USB4 CV test should have the exact name as the setup in the CTS. (Note, if the USB4 CV has a test
name and the setup is nowhere to be found in the CTS for that specific test, please contact us).

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.
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6.1.1 UUT is a Host - Chapter 4 AN & Chapter 5 AN & Chapter 6 AN & Chapter 8 AN:

AN_HOST DFP1

* A Compliance Device is connected to the DFP of the UUT

e USB4 CV is installed on the Host System with the UUT

* A USB4 Analyzer is connected between the UUT and Compliance Device

Host System Max USB4 C-C 0.3m
40Gb (Unmarked)
UsB4 CvC Analyzer
| Satechi Hub
HI Adapter UUT /
Router [ seurw § seaew {f (¢ ¢ Compliance Device
Lt te J UsB4 ¢
USB4 40Gb C-C 0.3m

Emarked 240W

Figure 6.1: Analyzer Host Setup In The CTS

6.1.2 UUT is a Host - Chapter 4 EX & Chapter 5 EX & Chapter 6 EX & Chapter 8 EX:

EX_HOST_DFP1

e The Exerciser is connected to the UUT
s  Unless specified otherwise, the Exerciser is in USB4 device mode and presents as UFP

¢ USB4 CV is installed on the Host System with the UUT

Host System

USB4 CV
I

HIM:pter UUT

————— B R D
ROUTEF LREIiITrEI : LREtimer : (F‘\ Exerciser

Mdax

USB4 40Gb C-C 0.3m
Emarked 240W

Figure 6.2: Host Exerciser Setup in The CTS
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6.1.3 UUT s a Device - Chapter 4 AN & Chapter 5 AN & Chapter 6 AN & Chapter 8 AN:

AN_DEV_UFP1
Description:
e DFP on KG USB4 Host connects to UFP of the UUT
e  Analyzer is connected between the KG USB4 Host and the UUT

M4x
KG USB4 Host Analyzer USB4 C-C 0.3m
40Gb (Unmarked)
/ UsSB4 CV
MR System |
v e
Host Router "’\1 H uuT
o UsB4
USB4 40Gb C-C 0.3m

Emarked 240W

Figure 6.3: Device Analyzer Setup in The CTS

6.1.4 UUT is a Device - Chapter 4 EX & Chapter 5 EX & Chapter 6 EX & Chapter 8 EX:

EX_DEV_UFP1

e  The Exerciser is connected to the UUT
e  Unless specified otherwise, the Exerciser is configured as a USB4 DFP

| _——» MR System
USB4 CV

USB3 cable <« |
Type-Ato Type-B

uuT

Exerciser eEEE B
gl Retimer | Retimer | Router
USB4 P

-

M4x
USB4 40Gb C-C 0.3m

Emarked 240W

Figure 6.4: Device Exerciser Setup in The CTS
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6.1.5 UUT s a Hub - Chapter 4 AN:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

AN_HUB_UFP1

» A KG USB4 Host is connected to the UUT
e USB4 CV is installed on the KG Host System
* A USB4 Analyzer is connected between the UUT and Compliance Device

Max USB4 C-C 0.3m
/ KG USB4 Host 40Gb (Unmarked)
MR System UsB4a cv Analyzer
!
HI Adapter Router Assembly
uuT
Router |1~~~ —3 17—~~~ HE A 2 (. T et e
| Retmer || Retmr | (;\ l Teen —(E):LE*_"T{J | sewmer || Router
USB4 40Gb C-C 0.3m
Emarked 240W
Figure 6.5: Hub UFP Analyzer Setup in The CTS
UUT is a Hub (testing the DFP)
AN_HUB_DFP1
* A KG USB4 host is connected to the UFP of the UUT
* A Compliance Device is connected to the DFP of the UUT
e USB4 CV is installed on the KG Host System
+ A USB4 Analyzer is connected between the UUT and Compliance Device
M4x
KG USB4 Host
USB4 C-C 0.3m
MR System e Analyzer 40Gb (Unmarked)
I 0.8m Passive USB4 Accell

Satechi Hub

| HI fdapar Part | f
o

KG Host Router

uuT
__________ o u
e |r |: e F
P Usea Router | Retimer |1 Retimer

_____ ¥ I—— l UsB4 v

Compliance

Device

/!

USB4 40Gb C-C 0.3m
Emarked 240W

Figure 6.6: Hub DFP Analyzer Setup in The CTS
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6.1.6 UUT s a Hub - Chapter 4 EX:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

EX_HUB_UFP1

o The Exerciser is connected to the UUT
e  Exerciser is configured as a USB4 DFP

| ——» MRSyst
USB4 CV ystem
USB3 cable
— |
Type-Ato Type-B
uuT
Exerciser D | e B
’ F)) Retimer () Retmer {  Router
USB4 Pfo———— ——
Max USB4 40Gb C-C 0.3m

Emarked 240W

Figure 6.7: Hub UFP Exerciser Setup in The CTS

UUT is a Hub (testing the DFP)

EX_HUB_DFP1

e A KG USB4 host is connected to the UFP of the UUT
e The Exerciser is connected to the DFP of the UUT
e  Unless otherwise specified, the Exerciser is in USB4 Device mode and presents as a UFP

Host System

USB4 CV
[

HI Adapter Port |

KG Host Router | p AR R : e
' Router | Re-timer | Retimer |
use4 ! il oo

P

M4x

0.8m Passive USB4 Accell USB4 40Gb C-C 0.3m
Emarked 240W

Figure 6.8: Hub DFP Exerciser Setup in The CTS
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6.1.7 UUT is a Hub - Chapter 5 AN & Chapter 6 AN & Chapter 8 AN:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

AN_HUB_UFP2

Description:

DFP on KG USB4 Host connects to UFP of the UUT
Analyzer is connected between the KG USB4 Host and the UUT

DFP of UUT connects to Compliance Device

M4x
Satechi Hub
KG USB4 Host
il 0.8m Passive USB4 Accell
/ USB4 CV
MR System 1 |
Host Router | [° ; uuT g 6 Compliance Device
/ US4 L : UsB4

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.9: Hub UFP Analyzer Setup in The CTS

USB4 40Gb C-C 0.3m
Emarked 240W

UUT is a Hub (testing the DFP)

AN_HUB_DFP1
Description:
*» DFP on KG USB4 Host connects to UFP of the UUT
* UFP of Compliance Device connects to DFP of the UUT

*  Analyzer is connected between the UUT and Compliance Device

Satechi Hub

Kk

M4x
KG USB4 Host
Analyzer
USB4 CV
0.8m Passive USB4 Accell
|
| HI Adapter Part |
\ UUT Compliance
Host Router (F e F 3 Device
E USB4 v \ b
USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.10: Hub DFP Analyzer Setup in The CTS
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6.1.8 UUT is a Hub - Chapter 5 EX & Chapter 6 EX & Chapter 8 EX:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

EX_HUB_UFP2

Description:

Exerciser connects to UFP of the UUT
Unless specified otherwise, Exerciser is in USB4 Host mode and presents as DFP

DFP of UUT connects to a Compliance Device

MR System ¢

USB3 cable

Type-Ato Type-B

usacv USB4 40Gb C-C 0.3m
Emarked 240W 0.8m Passive USB4 Accell
__—» SatechiHub
Exerciser ;)Compliance Device
M4x

Figure 6.11: Hub UFP Exerciser Setup in The CTS

UUT is a Hub (testing the DFP)

EX_HUB_DFP1

Description:

DFP on KG USB4 Host connects to UFP of the UUT
Exerciser connects to DFP of the UUT

Unless specified otherwise, the Exerciser is in USB4 Host mode and presents as DFP

MR System USB3 cable
KG USB4 Host Type-Ato Type-B

/

USB4 CV
USB4 40Gb C-C 0.3m

0.8m Passive USB4 Accell

| Emarked 240W
| Host Interface | M4X
Adapter
Host Router o o :
(; e 3 uuT (: T Exerciser

Figure 6.12: Hub DFP Exerciser Setup in The CTS
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Note, before running chapter 8, user is expected to run the following test first, “Enabled PCle
Tunneling in USB4 CV” test. User have to filter test by “All Setups” then Enable PCle Tunneling in
USB4CV will be the first test. Once the user runs this test, a reboot is required before running
chapter 8. Then once chapter 8 is finished, the user must run “Disable PCle Tunneling in USB4CV”
test and reboot the system again. Please refer to the release notes for more information on this.

USB4 CV will also ask the user to enter PCle Entry Mapping Segment once the user starts running
the test. If Maple Ridge system is being used, then user expected to enter 0. If the other host is being
used as UUT then vendors are expected to provide that information.

Note, these setups may change. So always download the latest CTS and follow the setup in the CTS.
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6.2 Chapter 7

Chapter 7, the Time Measurement Equipment needs to be connected to the Host. Read the Time
Measurement Equipment - Setup Procedure (Appendix) to set up the equipment correctly. Once you
have finished setting up the equipment, open the USB4 TMU document in the CTS and make sure
you have the correct setup before running the test.

Note, any other connections between hosts/devices/hubs that are not going to the analyzer should
use a 0.8m Accell USB4 passive cable.

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

6.2.1 UUT s a Host - Chapter 7:

SD_HOST_DFP_TMU_01

Host System
LB cy STLP Cable (PA) (check
I Appendix on how to make this
HI Adapaar
cable)
USB4 40Gb C-C 0.3m uuT
Emarked 240W Mdx
usB4
USE4 Link Analyzer FPGA
USB4 C-C 0.3m pro
40Gb (Unmarked) KG USB4 Time Serial Interface UL
. Measurement
Device \
Equipment
Goodway GatKex Board

Figure 6.13: Chapter 7 Setup 1 Host Analyzer Setup in The CTS
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SD_HOST_DFP_TMU_05

0.8m Passive USB4 Accell

Goodway GatKex Board

STLP Cable (PB) (check /

USB4 40Gb C-C 0.3m

Host System Emarked 240W
USB4 CV
|
Hikdapter
uuT
M4x
usB4 USB4 C-C 0.3m
USB4 Link Analyzer 40Gb (Unmarked)
I—
Time
KG USB4 KG USB4 Time Serial Interface | Measurement
/ Device Device Equipment
r Y
Time Serial Interface
STLP Cable (PA) (check
Appendix on how to make this
Goodway GatKex Board

Appendix on how to make this

cable)

Figure 6.14: Chapter 7 Setup 5 Host Analyzer Setup in The CTS

6.2.2 UUT is a Device - Chapter 7:

SD_DEV_UFP_TMU_15

USB4 40Gb C-C 0.3m
Emarked 240W

USB4C-C0.3m o —

\

MR System

KG USB4 Host

Mdax

USB4 Link

40Gb (Unmarked)

uuT

usB4
Analyzer

Figure 6.15: Chapter 7 Setup 15 Device Analyzer Setup in The CTS

cable)
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SD_DEV_UFP_TMU_16

MR System
KG USB4
Host
IS 0.8m Passive USB4 Accell
USB4 Link
USB4 40Gb C-C 0.3m KG U$B4 | » Goodway GatKex Board
Emarked 240W \ Device
\
USB4 Link uss4
Analyzer
USB4 C-C 0.3m Max
40Gb (Unmarked) uuT

Figure 6.16: Chapter 7 Setup 16 Device Analyzer Setup in The CTS
6.2.3 UUT is a Hub - Chapter 7:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

SD_HUB_UFP_TMU_08

MR System
USB4 40Gb C-C 0.3m KG UsB4
Emarked 240W *——_ |  Host M4x
_ UsB4
USB4 Link Ana]vzer
USB4 C-C 0.3m / STLP Cable (PA) (check
Appendix on how to make this
40Gb (Unmarked) uuTt
cable)
USB4Link
0.8m Passive USB4 Accell ¢ —— .
KG UsB4 Time
X * Measurement
Goodway GatKexBoard «— |  Device Equipment

Figure 6.17: Chapter 7 Setup 8 Hub UFP Analyzer Setup in The CTS
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SD_HUB_UFP_TMU_10

MR System Goodway GatKex Board
KGH‘;';B“ STLP Cable (PA) (check
0.8m Passive USB4 Accell Appendix on how to make this
\ cable)
USE4 Link
USB4 40Gb C-C 0.3m Time
Emarked 240W Ko U.SB4 - - »  Measurement
Device Time Serial Interface )
\ Equipment
A
USB4 C-C 0.3m /584 Lirk
¢— —1
40Gb (Unmarked)
uuT Use4
Analyzer
L 1 STLP Cable (PB) (check
0.8m Passive USB4 Accell T - Appendix on how to make this
cable)
KG USB4 Tirne Serial Interface
<« | .
Goodway GatKex Board Device

Figure 6.18: Chapter 7 Setup 10 Hub UFP Analyzer Setup in The CTS
UUT is a Hub (testing the DFP)

SD_HUBE_DFP_TMU_09

MR System
KG USB4
Host
| ————» 0.8m Passive USB4 Accell
USE4 Link
STLP Cable (PA) (check
Appendix on how to make this
USB4 40Gb C-C 0.3m uuT cable)
Emarked 240W ¢——__
_ UsB4
LISEA Link Analyzer
USB4C-C0.3m4— KG USB4 Tirme
40Gb (Unmarked) . Measurement
Device Equipment
Goodway GatKex Board

Figure 6.19: Chapter 7 Setup 9 Hub DFP Analyzer Setup in The CTS
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SD_HUB_DFP_TMU_11

MR System
KG USB4 STLP Cable (PA) (check
Host Appendix on how to make this
0.8m Passive USB4 Accell¢—— cable)
UISE4 Link
GOOdWay GatKex Board \ KG USB4 Time
. - - »  Measurement
Device Time Serial Interface .
. Equipment

0.8m Passive USB4 Accell &——___ L

)
USB4 Link

UsB4
USB4 40Gb C-C 0.3m T Analyzer

Emarked 240W ‘\ ‘Ti STLP Cable (PB) (check
>

U584 Link Appendix on how to make this
USB4C-C0.3m «— — cable)
40Gb (Unmarked) KG USB4 Time Serial Interface
Device

Goodway GatKkex Board¢———— |

Figure 6.20: Chapter 7 Setup 11 Hub DFP Analyzer Setup in The CTS
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For Win-ARM system UUT (non-x64 systems), to run chapter 7 test on the Win-ARM system, two
computers are needed. One is the UUT, and the second computer is the USB4 Win-x64 system. Make
sure both computers have the same USB4 CV version and USB Protocol Suite.

On the USB4 Win-x64 system, connect and setup the proFPGA. Refer to Time Measurement Equipment -
Setup Procedure document on usb.org website (Appendix) to set up the proFPGA. Once the setup is

done, turn on the FPGA and start the proFPGA (burning the bit file).

SD_HOST_DFP_TMU_01

Type-Ato B
cable

MR System

USB4 x64 System

ProFPGA

Mod y-adAL

STPL Cable
(PB)

STPL Cable
(PA) Type-Ato B
Goodway cable

Board

v
KG USB4 Device l

Goodway
Board

M4x

Analyzer

Left Right

KG USB4 Device

ARM System

uut

Port 1

Emarked 240W
USB4 40Gb C-C 0.3m Unmarked

USB4 40Gb C-C0.3m

SD_HOST_DFP_TMU_05

Type-Ato B
cable

MR System

USB4 x64 System

ProFPGA

Hod y-adAL

STPL Cable
(PB)

STPL Cable
(PA) Type-Ato B
Goodway cable

v Board

KG USB4 Device

:

Goodway
Board

M4x

Analyzer

Left Right

KG USB4 Device

ARM System

uuT

Port 1 Port 2

Emarked 240W

USB4 40Gb C-C 0.3m Unmarked

USB4 40Gb C-C 0.3m

0.8m Passive USB4 Accell
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Now on the Win-x64 machine, open USB4 CV and filter the tests by Host tests and make sure Debug is
selected in the test mode.

B USB4 Command Verifier - O *

Select Test Suite

|| Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host | * || saded ‘Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host",
Haost (AM_HOST_DFP1) [Chapter 12 - Host Interface] Tests
Host (AM_HOST_DFP1) [Chapter 4 - Logical] Tests
Host (AM_HOST_DFP1) [Chapter 5 - Transport] Tests
Host (AN_HOST_DFP1) [Chapter 6 - Configuration] Tests
Haost (AMN_HOST_DFP1) [Chapter 8 - Registers] Tests -

Filters | Host Tests hd Iiefresh Test Suites

Select Test Mode

Compliance Test

@ Debug

(I st Foiled

Select Test Right-click on tests for more information

Tirme Calculations Only
Run Calculation when prompted from USBACY

Time Calculation - [PA - HiFi]

Time Calculation - [PA - LowRes]

Time Calculation - [PB - HiFi]

Time Calculation - [PB - LowRes]

Time Calculation - [TDIFF - HiFi]

Time Calculation - [TDIFF - LowRes]

Opticnal Test Description

Run Launch Report Viewer | | Open Report Directory Update Display Exit

Figure 6.21: USB4 CV Window In The USB4 Win-x64 System
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On the UUT system, make sure the setup for chapter 7 is connected to the UUT. Open USB4 CV and filter
the tests by Host. Select USB4 Host Single-Port Win ARM or Linux (setup 1) if the UUT has one port for

one router. Press Run

W UsB4 Command Verifier - [m] x
Select Test Suite
Host (EX_HOST_DFP1) [Chapter 6 - Configuration] Tests “ | Loaded "Host Single Port Win ARM or Linux (Setup 1) [Chapter 7 - Time Sync] Tests'.
Host (EX_HOST_DFP1) [Chapter 8 - Registers] Tests
Host Multi-Port Win-ARM or Linux (Setup 5) [Chapter 7 - Time Sync] Tests
o 5 oS Ehapters—Firme=Sy
Host Single Port Win ARM or Linux (Setup 1
n el TR Ozt SEtTT T ChTapteT
Filters | Host Tests = Refresh Test Suites
Select Test Mode
®) Compliance Test
Debug
Select Test Right-click on tests for more information
V| Host Single-Port (SD_HOST_DFP_TMU_01) [Chapter 7 - Time Sync| Tests
/| Time Synchronization Tests
V| TD 7.001 Host Single-Port Bi-Directional Hifi Mode Test
V| TD 7.002 Host Single-Port Uni-Directional HiFi Mode Test
V| TD 7.003 Host Single-Port Uni-Directional LowRes Mode Test
V| TD 7.004 Host Single-Port TMU Mode Change Test
/| TD 7.005 Host Single Port Future Time Posting 15 Days Test
V| TD 7.006 Host Single-Port Future Time Posting 1 Hour Test
V| TD 7.101 Host Single-Port Enhanced Uni-Directional HiFi Mode Test
Optional Test Description
Launch Report Viewer | Open Report Directory Update Display Exit

Figure 6.22: USB4 CV Window In The UUT System (Win-ARM)
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Once you press run in the UUT system, a pop-up window will appear while the test is running. The pop-
up window will ask the user to run a test in the USB4 Win-x64 system.

B! USB4 Command Verifie

Select Test Suite

X HOST DFP1 Writing Post Time on DEVICE GOLDEN: 0x1 -
HOST DFP1 Polling en DEVICE GOLDEN until Post Time = 0 (max counter = 1) ...
1 Post Time = 0

Current Local Time: 14045743366012928 = 0x31e68777f0 [ns]

ceeded

Initial Time Posting s

Filters | Hc

————— End of TMU Initial Time Posting --—--

Select Test Made

Start of Set TMU Mode
®) Complian:

Debug

pi M1 ussacv x
S¢|
W| Run Chapter 7 Time Calc on Win-xé4 - [PA - HiFi].
Click Pass or Fail when it is finished
Select Test Right click on tests for more infarmation
| Host Single-Port (SD_HOST DFP_TMU_01) [Chapter 7 - Time Sync] Tests 3 Pass Fail
V! Time Synchronization Tests 3
V] TD7.001 Host Single-Port Bi-Directional HiFi Mode Test 3t | Abort Test Suite
v TD7.002 Host Single-Part Uni-Directional Hifi Mode Test Se
¥ TD7.003 Host Single Port Uni Directienal LowRes Mode Test Setting TS Packet Interval on DEVICE GOLDEN: 16 [us]
¥ TD7.004 Host Single Port TMU Mode Change Test Satting on HOST_UUT Freq Measurement Window: 800 AvgConst: 8
¥ TD7.005 Host Single-Port Future Time Pasting 15 Days Test Setting on DEVICE_GOLDEN Freq Measurement Window: 800 AvgConst: &
V| TD 7.006 Host Single-Port Future Time Pasting 1 Hour Test Writing Disable Time Sync bit on DFP: 0
¥ TD7.101 Host Single-Port Enhanced Uni-Directicnal HiFi Mode Test Writing Disable Time Sync bit on UFP: 0

----- End of Set TMU Mode ------
Allowing 300 micraseconds for USBACV to read the Lacal Time registers.

————— End of TMU Test Initialization -

Start of TMU Test

Optional Test Description

Abort Launch Report Viewsr | | Gpen Report Directory Update Display Exit

Figure 6.23: Pop-up window in the UUT system

Now go back to the USB4 Win-x64 system and look for the test in the UUT system pop-up window. Press
Run

B U5B4 Command Verifier - [m] *

Select Test Suite

Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host | =
Host (AM_HOST_DFP1) [Chapter 12 - Host Interface] Tests
Host (AM_HOST_DFP1) [Chapter 4 - Logical] Tests
Host (AM_HOST_DFP1) [Chapter 3 - Transport] Tests
)
)

Loaded 'Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host'.

Host (AM_HOST_DFP1) [Chapter 6 - Configuration] Tests
Host (AM_HOST_DFP1) [Chapter & - Registers] Tests -

Filters | Host Tests -4 Refresh Test Suites
Select Test Mode
Compliance Test

) Debug

(T fre ]

Select Test Right-click on tests for more infermation
Time Calculations Only
BuoCaloulats 5 d oo LISBACY
I v Time Calculaticn - [PA - HiFi]

Time Calculation - [PE - HiFi]

Time Calculation - [PB - LowRes]
Time Calculation - [TDIFF - HiFi]
Time Calculation - [TDIFF - LowRes]

Optional Test Description

Launch Report Viewer | | Open Report Directory Update Display Exit

Figure 6.24: Select The Test In The USB4 Win-x64 System
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Wait for the test to finish in the USB4 Win-x64 system first. Then press OK

- ul *
Delta: 0.0032 [ns] 4
216:
Host (AN_HOST DFP1) [Chapter 4 - Logical] Tests Time stamp: 0x007744d 119dbdd6e
N_HOST_DFP1) [Chapter 5 - Transport] Tests Time: 512255719838.6150 Ideal: 51225571833.6085
N_HOST_DFP1) [Chapter 6 - Configuration] Tests Delta: 0.0065 [ns]
N_HOST_DFP1) [Chapter - Registers] Tests 217
Time stamp: 0x007744d2383b6b40
Filters | Host Tests Refresh Test Suites| | Time: 512255735899.4129 Ideal: 512255735899,.4004
Delta: 0.0095 [ns]
Select Test Mode o
P Time stamp: 0x007744d276cb39dc
ompliance Test Time: 512255751899.2260 Ideal: 512255751899.2124
% Debug Delta: 0.0126 [ns]
219:
Time stamp: x007744d2b55b0940
7 usBacv x
Select Test Right-click on tests for more informa|  Test suite Passed!
Time Calculations Only
Run Calculation when prompted from USB4CV
v
Time Calculation - [PA - LowRes] -
Time Calculation - [PB - HiFi] Time: 512255799898.6187 Ideal: 512255799298.6437
Time Calculation - [PE - LowRes] Delta: -0.0230 [ns]
Time Calculation - [TDIFF - HiFi]
Time Calculation - [TDIFF - LowRes] Absolute Errar: 0.0637 [ns]
Time Calculation check passed.
Stop time : Oct 31, 2024 - 18:59
Duration: 10 seconds.
Stopping Test :
Number of: Fails (0); Aborts (0); Warnings (0)
Cleaning up Test Suite...
Optienal Test Description =
Abort Launch Report Viewer | | Open Report Directory Update Display Exit

Figure 6.25: USB4 Win-x64 System Window

Go back to the UUT system, and press pass if the test passes in the USB4 Win-x64 system. Otherwise,

press fail

BY USB4 Command Verifier = [m]
Select Test Suite
Host (EX_HOST_DFP1) [Chapter 6 - Configuration] Tests Writing Post Time on DEVICE_GOLDEN: Ox1
Host (EX HOST DFP1) [Chapter 8 - Registers] Tests Polling on DEVICE GOLDEN until Post Time = 0 (max counter = 1) ...
Host Multi-Port Win-ARM or Linux (Setup 5} [Chapter 7 - Time Sync] Tests 1: Post Time =0
Aulti-Port Win x64 (Setui Time Sync] Tests Current Local Time: 14045743366012928 = 0x316877710 [ns]
Host Single-Port Win-x64 (Setup 1) [Chapter 7 - Time Sync] Tests Initial Time Posting succeeded
Filters | Host Tests Refresh Test Suites | | ____ End of TMU Initial Time Posting ———
Select Test Mode
) ——— Start of Set TMU Mode -
®) Compliance Test
Debi -
eoug of B usBacy %
Se
- W  Run Chapter 7 Time Calc on Win-x64 - [PA - HiFi].
w
Click Pass or Fail when it is finished.
Select Test Right-click on tests for more information |
| Host Single-Port (SD_HOST_DFP_TMU_01) [Chapter 7 - Time Sync| Tests 5 Pass ‘ Fail I I
V| Time Synchranization Tests |
V] TD 7.001 Host Single-Port Bi- Directional Hifi Mode Test 58| Abort Test Suite
V! TD 7.002 Host Single-Port Uni-Directional HiFi Mode Test Se
¥ TD7.003 Host Single Port Uni Directional LowRes Mode Test S
V| TD 7.004 Host Single-Port TMU Mode Change Test Setting on HOST UUT Freq Measurement Window: 800 AvgConst: 8
| TD 7.005 Host Single-Port Future Time Posting 15 Days Test Setting on DEVICE GOLDEN Freq Measurement Window: 800 AvgConst: 8
V| TD 7.006 Host Single-Port Future Time Posting 1 Hour Test Writing Disable Time Sync bit on DFP: 0
| TD 7.101 Host Single-Port Enhanced Uni-Directional HiFi Mode Test Writing Disable Time Sync bit on UFP: 0
End of Set TMU Made
Allowing 300 microseconds for USBACV to read the Local Time registers.
nd of TMU Test Initialization —-—
rrrrr Start of TMU Test -
Optional Test Description
Abart Launch Report Viewer | | Open Report Directory Update Display Exit

Figure 6.26: UUT System Window
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Note, in some test cases, the user must run the Time calculation test in the USB4 Win-x64 system
multiple times.

Once all tests are finished in the UUT system, save all logs and traces in both the UUT system and the
USB4 x64 system. The user will need to submit both results.

Note, any other connections between hosts/devices/hubs that are not going to the analyzer should use a
0.8m Accell USB4 passive cable.
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6.3 Chapter 9

Please refer to the CTS for chapter 9 (USB4 USB3 Tunneling) for the setup for this test. Note, for this
setup, users must select the correct USB3 router. Selecting the wrong router will cause the
mouse/keyboard and any usb2 to stop working. Users must make sure that the router they are selecting
for the xHCI to take over doesn’t have the mouse and the keyboard under it.

Note: when using the MCCl as a USB3.2 Compliance device, the MCCI device should be in a compliance mode.

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

6.3.1 UUT is a Host - Chapter 9:

AN_HOST_DFP1—-USB3_01

Description:

¢ The UFP of the Compliance Device is connected to the DFP of the UUT.
*  The USB4 Analyzer is connected between the UUT and the Compliance Device.

Host System

M4x

UsB4 CvV

Hest Interface
Adapier

uuT

Analyzer

USB4 C-C 0.3m
40Gb (Unmarked)

Satechi Hub

7

\ USB4

USB4 40Gb C-C 0.3m
Emarked 240W

USB4 Compliance
E) Device

Figure 6.27: Chapter 9 USB3_01 Host Setup in The CTS
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AN_HOST_DFP2--USB3_03
Description:

# The UFP of the USB4 Compliance Device is connected to the DFP of the UUT.
¢ The USB4 Analyzer is connected between the UUT and the USB4 Compliance Device.
*» A USB 3.2 Compliance Device is connected downstream of the USB4 Complaince Device

M4x

Host System USB4 C-C 0.3m
Analyzer 40Gb (Unmarked)

USB4 CV
Satechi Hub

1m USB Type-C (10
Gbps x 2) Cable Matters

[ MCCI Model 3411

| Hast Intedface |
Adapter

uuT (;’\

: \ usB4 \e

USB4 40Gb C-C 0.3m

—

L)U.SB"-l Compliance
=

R D
Device (r)i Compliance
¢/ USB3.2

Emarked 240W

Figure 6.28: Chapter 9 USB3_03 Host Setup in The CTS

6.3.2 UUT is a Device - Chapter 9:

AN_DEV_UFP1--USB3_01
Description:

* The DFP on the KG USB4 Host connects to the UFP of the UUT.
* The Analyzer is connected between the KG USB4 Host and the UUT.

M4x
MR System
KG USB4 Host Analyzer USB4 C-C 0.3m
40Gb (Unmarked)
USB4 CV

| Hast interis e I
A dapter
Host Router CE‘:

F \ USB4

USB4 40Gb C-C 0.3m

uuT

5™ E)

Emarked 240W

Figure 6.29: Chapter 9 USB3_01 Device Setup in The CTS
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AN_DEV_UFP2-—USB3_04
Description:

s  The DFP on the KG USB4 Host connects to the UFP of the UUT.
s The Analyzer is connected between the KG USBE4 Host and the UUT.
¢ A USB 3.2 Compliance Device is connected downstream of the UUT.

Note: This setup is only used for a UUT that has one or more non-USB4 DFP that support USE 3.2.

M4x

MR System

USB4 C-C 0.3m
40Gb (Unmarked)

KG USB4 Host
Analyzer

USB4 CV

Hast imerfxe
Adapter

MCCI Model 3411

2 USB 3.2
Host Router (; — Compliance
Device

USB4 40Gb C-C0.
Emarked 240W

Figure 6.30: Chapter 9 USB3_04 Device Setup in The CTS

6.3.3 UUT is a Hub - Chapter 9:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

AN_HUB_UFP1—USB3_01
Description:

e The DFP on the KG USB4 Host connects to the UFP of the UUT.
e The Analyzer is connected between the KG USB4 Host and the UUT.

M4x

MR System
KG USB4 Host

USB4 C-C 0.3m
40Gb (Unmarked)

Analyzer

USB4 CV

Hast interface
Adapter

Host Router G

£ uuT
\ USB4

USB4 40Gb C-C 0.3m
Emarked 240W

Figure 6.31: Chapter 9 USB3_01 Hub UFP Setup in The CTS

1m USB Type-C (10
Gbps x 2) Cable Matters
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AN_HUB_UFP2_USB3_06

MR System

M4x

KG USB4 Host

Analyzer

USB4 CV

Hag Intedace
Adapter

Host Router

The DFP on the KG USB4 Host connects to the UFP of the UUT.
The Analyzer is connected between the KG USB4 Host and the UUT.
A USB 3.2 Compliance Device is connected downstream of the UUT.

USB4 C-C 0.3m
40Gb (Unmarked)

e

USB4 40Gb C-C 0.3m

Emarked 240W

uuT

1m USB Type-C (10
Gbps x 2) Cable Matters

MCCI Model 3411

e USB 3.2

USB 3.2
Compliance
Device

Figure 6.32: Chapter 9 USB3_06 Hub UFP Setup in The CTS

UUT is a Hub (testing the DFP)

AN_HUB_DFP1

Description:

USB3_03

DFP on KG USB4 Host connects to UFP of the UUT.
UFP of Compliance Device connects to DFP of the UUT.
Analyzer is connected between the UUT and Compliance Device.

MR System

KG U5B4 Host

usB4 cv

Hl Adapter Port |

Host Router

Mdax

Analyzer

o
B
B

uuT

F
UsSB4 \:)

0.8m Passive USB4 Accell

USB4 40Gb C-C 0.3m
Emarked 240W

USB4 C-C 0.3m
40Gb (Unmarked)

Satechi Hub

USB4 Compliance

=

Device

Internal USB
3.2 Device

Figure 6.33: Chapter 9 USB3_03 Hub DFP Setup in The CTS
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AN_HUB_DFP2-—USB3_05
Description:

e  The UFP of the USB4 Compliance Device is connected to the DFP of the UUT.
¢ The USB4 Analyzer is connected between the UUT and the USB4 Compliance Device.
e A USB 3.2 Compliance Device is connected downstream of the USB4 Compliance Device.

USB4 C-C 0.3m
KG USB4 Host Analyzer 40Gb (Unmarked)
USB4 CV
I Satechi Hub
| HI Adapter Part | MCCI Model 3411
. UsB 3.2
P h uuT USB4 Compliance "
Host Router (: use4 j (: Uaja Device b UsB 3.2 chpI_uance
- Device
0.8m Passive USB4 Accell USB4 40Gb C-C 0.3m 1m USB Type-C (10
Emarked 240W Gbps x 2) Cable Matters

Figure 6.34: Chapter 9 USB3_05 Hub DFP Setup in The CTS

Page |72



6.4 Chapter 10

Please refer to the CTS for the setup for the tests. A DP tester (UCD500 Gen2, M42De, etc..) is required
for some of the tests below. Below are just basic notes regarding some of the tests. Users must run all
required chapter 10 tests

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

TD10.001:
User must run AN_HOST_DFP1—DPIN_01.
TD10.002:
Even though CTS says this test does not require the use of the USB4 CV. User are still
expected to use USB4 CV. User must run the correct tables mentioned in TD10.002 test CTS.
TD10.003:
Users are still expected to use USB4 CV.
TD10.004:

Below is the iteration that is supposed to be tested. Please check the CTS for the latest
iterations

Link: HBR2 x 4 Lanes ; Monitors: Two FHD (1080p)
Link: HBR3 x 4 Lanes ; Monitors: Two 4K 8 pbc
Link: HBR2 x 2 Lanes ; Monitors: One FHD (1080p)
Link: RBR x 4 Lanes ; Monitors: One FHD (1080p)
Link: HBR3 x 1 Lane ; Monitors: One FHD (1080p)

O O O O O

TD10.005 & TD10.006:
Note, users are expected to see a clear image on the monitor
TD10.007:

Check CTS for the latest notes regarding this test

TD10.008:
HDCP must be enabled on both Host and DP tester
TD10.010:
Even though CTS says this test does not require the use of the USB4 CV. User are still
expected to use USB4 CV. User must run the correct tables mentioned in TD10.010 test CTS.
TD10.011:
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Even though CTS says this test does not require the use of the USB4 CV. User are still
expected to use USB4 CV.

TD10.012:

Below is the iteration that is supposed to be tested. Please check the CTS for the lates
iterations

Link: HBR2 x 4 Lanes ; Monitors: Two FHD (1080p)
Link: HBR3 x 4 Lanes ; Monitors: Two 4K 8 pbc
Link: HBR2 x 2 Lanes ; Monitors: One FHD (1080p)
Link: RBR x 4 Lanes ; Monitors: One FHD (1080p)
Link: HBR3 x 1 Lane ; Monitors: One FHD (1080p)

O O O O O

TD10.013 & TD10.014:
Note, users are expected to see a clear image on the monitor
TD10.015:

HDCP must be enabled on both Host and DP tester
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6.4.1 UUT is a Host — Chapter 10:
AN_HOST_DFP1-DPIN_01

Vendor Host System

Analyzer Unit

KG Device Unit

aL | DP Cable
1
A

% DP Tester

—» Moshi Cable

DF OUT Adopter Type C to DP
G J
A N
USB4 Link > .
Satechi Hub

| €annection between GPL and DP IN Adapter could be: |
I- Cable i
| - Traces on Motherboard

USB4 C-C 0.3m
40Gb (Unmarked)

: USB4 40Gb C-C 0.3m
Emarked 240W

Figure 6.35: Chapter 10 AN_HOST_DFP-DPIN_01 Setup in The CTS
AN_HOST_DFP1-DPIN_02

HDMI Cable

\ KG Device Unit

Vendor Host System

Analyzer Unit

ProArt Display
PA329CRV

-

ML

\Z
DP OUT Adapter

DP IN Adapter ] I

uuTt

HI Adapter

For TypeC Port: USB-
C Digital AV Multiport
Adapter

! Connection between GPU and DP IN Adapter could be: |

|- Cable i

-Ti Motherboard : Sa
it | USB440GbC-C0.3m  USB4C-C0.3m

T TiEmr b e W Emarked 240W 40Gb (Unmarked)

Figure 6.36: Chapter 10 AN_HOST DFP-DPIN_02 Setup in The CTS

N

techi Hub
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AN_HOST_DFP1-DPOUT_01

Vendor Host System Analyzer Unit
DP Tester

! ! /VMoshl Cable

ML ' DP‘ Cable Type C to DP

| oPouT Adapter | | HiAdapter |
uuT ¢ T
/ USB4 Link \‘

KG Device Unit
USB4 40Gb C-C 0.3
m USB4 C-C 0.3m Satechi Hub

Emarked 240W 40Gb (Unmarked)

Figure 6.37: Chapter 10 AN_HOST_DFP1-DPOUT_01 Setup in The CTS

6.4.2 UUT is a Device — Chapter 10:
AN_DEV_UFP1—DPOUT_02

KG Host Unit Analyzer Unit
DP Tester

For TypeC Port:
Moshi Cable
Type C to DP
For DP Port: DP-

DFCable  to-DP cable

SN
DP IN Adapter | DP OUT Adapter |
uuT
Vendor Device System
USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.38: Chapter 10 AN_DEV_UFP1—DPOUT_02 Setup in The CTS
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AN_DEV_UFP1—DPOUT_03

KG Host Unit

USB4 40Gb C-C 0.3m

HDMI Cable
Analyzer Unit
\ ProArt Display PA329CRV
- For TypeC Port: USB-
C Digital AV Multiport
Adapter
3 }
ALK ML
v
[ oP ouT Adapter |
— uuT
e —
USB4 Link

\ Vendor Device System

Emarked 240W USB4 C-C 0.3m

40Gb (Unmarked)

Figure 6.39: Chapter 10 AN_DEV_UFP1—DPOUT_03 Setup in The CTS

AN_DEV_UFP1—DPOUT_04

KG Host Unit

DP Tester

Analyzer Unit Vendor Device System

DP-to-DP cable

ML

<

DF IN Adapter

[ op ouT Adapter |

1
K .
/ USB4 Link

USB4 40Gb C-C 0.3m
Emarked 240W

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.40: Chapter 10 AN_DEV_UFP1—DPOUT_04 Setup in The CTS
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AN_DEV_UFP1—DPOUT_05

KG Host Unit Analyzer Unit

ProArt Display PA329CRV

DP Tester

DP-to-DP cable

AU L

LR

D# 1N Adapter

,-""
A R
/ USB4 Link
Vendor Device System
USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.41: Chapter 10 AN_DEV_UFP1-DPOUT_05 Setup in The CTS

6.4.3 UUT is Hub — Chapter 10:
AN_HUB_UFP1—DPOUT_06

KG Host Unit Analyzer Unit
DP Tester
For TypeC Port:
Moshi Cable
Type C to DP
For DP Port: DP-
AX ML DP Cable to-DP cable
S
DF IN Adapter I DF OUT Adapter I
uuT
Vendor Device System
USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.42: Chapter 10 AN_HUB_UFP1—DPOUT_06 Setup in The CTS
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AN_HUB_UFP1—DPOUT_07

KG Host Unit

HDMI Cable

Analyzer Unit \

ProArt Display PA329CRV

S L

3 v
ALK ML
z
[ oP ouT Adapter |
— uuT
— )
USB4 Link
\ Vendor Device System
USB4 40Gb C-C 0.3m
Emarked 240W USB4 C-C 0.3m

40Gb (Unmarked)

Figure 6.43: Chapter 10 AN_HUB_UFP1—DPOUT_07 Setup in The CTS

AN_HUB_UFP1—DPOUT_08

DP-to-DP cable

DP Tester

ML

KG Host Unit

2

DP IN Adapter

Analyzer Unit Vendor Device System

For TypeC Port: USB-
C Digital AV Multiport
Adapter

4 :
E A
/ USBA4 Link

USB4 40Gb C-C 0.3m

Emarked 240W

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.44: Chapter 10 AN_HUB_UFP1—DPOUT_08 Setup in The CTS
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AN_HUB_UFP1—DPOUT_09

KG Host Unit

Analyzer Unit

DP Tester

DP-to-DP cable

AU L

LR

D# 1N Adapter

ProArt Display PA329CRV

UsSB4 Link

K / s

USB4 40Gb C-C 0.3m
Emarked 240W

Vendor Device System
USB4 C-C 0.3m

40Gb (Unmarked)

Figure 6.45: Chapter 10 AN_HUB_UFP1-DPOUT_09 Setup in The CTS

6.5 Chapter 11

Please refer to the CTS for chapter 11 (USB4 PCle Tunneling) for the setup for this test

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

6.5.1 UUT is a Host

AN_HOST_DFP1-—PCIE_01

- Chapter 11:

+  Vendor provides the host system for the UUT with:

o USB4 CV installed

o The relevant PCle-related capabilities (PTM, ASPM, etc.) enabled in the BIOS/OS as required for

testing

¢ A KG USB4 Device with a known PCle endpoint is connected downstream.
¢ A USB4 Analyzer is connected between the UUT an KG USB4 Device.

Note: Some tests require the use of an active cable on the USB4 Link

Host System

UsB4 Cv

USB4 C-C 0.3m
40Gb (Unmarked)
M4x
USB4 Analyzer Compliance Device

Root Port

USB4 40Gb C-C 0.3

Emarked 240W <

use4

PCle Endpoint

FeleAdapter
KG Device
Router

| __—» SatechiHub

Figure 6.46: Chapter 11 Host Setup in The CTS
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6.5.2 UUT s a Device - Chapter 11:

AN_DEV_UFP1

PCIE_O1

Vendor provides device test fixture for the UUT with a x8 PCle slot.

For an embedded PCle endpoint, the vendor provides a Windows driver/utility capable of running

controlled Tx/Rx traffic on the device.
A KG USB4 Host is connected to the UUT.
o Host supports PCle tunneling

o Host supports ASPM L1 on all USB4 Ports

A USB4 Analyzer is connected between the KG USE4 Host and UUT.

MR System

KG USB4 Host

USB4 CV

M4x

Root Port

USB4 Analyzer

| PCle Adap ter

KG Host Router

USB4 40Gb C-C 0.3m
Emarked 240W

UsB4

g

Device Test Fixture

PCle Endpoint

|
| PCla Al ap tasr |

uuT

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.47: Chapter 11 Device Setup in The CTS
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6.5.3 UUT s a Hub - Chapter 11:
When a hub is the UUT then both UFP and DFP are supposed to be tested:

UUT is a Hub (testing the UFP)

AN_HUB_UFP1--PCIE_01

s If the UUT includes an embedded PCle endpoint, the vendor provides a Windows driver/utility capable of
running controlled Tx/Rx traffic on the device.
* A KG USB4 Host is connected to the UUT.
o Host supports PCle tunneling
o Host supports ASPM L1 on all USB4 Ports
¢ A USB4 Analyzer is connected between the KG USB4 Host and UUT.
¢ A Compliance Device with a known PCle endpoint is connected to the DFP of the UUT.
o The PCle endpoint has the means to generate a PCle wake under SW control

MR System
KG USB4 Host
M4x
USB4 CV Satechi Hub
USB4 Analyzer Device Test Fixture Compliance Device
PCle Endpoint
Root Port .
ootro (optional) PCle Endpoint
I [ |
| PCle Adagter | FChe Adater | T |
KG Host Router (‘5 5 uuT [ " KG Device
usBa \e vena o Router
USB4 40Gb C-C 0.3m USB4 C-C 0.3m 0.8m Passive USB4 Accell
Emarked 240W 40Gb (Unmarked)

Figure 6.48: Chapter 11 Hub UFP Setup in The CTS
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UUT is a Hub (testing the DFP)

AN_HUB_DFP1-—PCIE_02

e Ifthe UUT includes an embedded PCle endpoint, the vendor provides a Windows driver/utility capable of
running controlled Tx/Rx traffic on the device.
* A known host system running Windows OS with a KG USB4 Host will connect to the UUT.
o Host supports PCle tunneling
o Host supports ASPM L1 on all USB4 Poris
* A Compliance Device with a known PCle endpoint is connected to the DFP of the UUT.
o The PCle endpoint has the means to generate a PCle wake under SW control

MR System M4x
KG USB4 Host
USB4 Analyzer .
USB4 CV Satechi Hub
Device Test Fixture Compliance Device
PCle Endpoint
Root Port .
(optional) PCle Endpoint
== == '|
PCle fdap ter Plie Adapter PC ke Adapter
KG Host Router |[? ;) uuT B KG Device
; use4 : ; Usea ; Router
0.8m Passive USB4 Accell USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.49: Chapter 11 Hub DFP Setup in The CTS

USB4 CV will ask the user to enter PCle Entry Mapping Segment once the user starts running the
test. If Maple Ridge system is being used, then user expected to enter 0. If the other host is being
used as UUT then vendors are expected to provide that information.

Note, before running chapter 11, user is expected to run the following test first, “Enabled PCle
Tunneling in USB4 CV” test. Once the user runs this test, a reboot is required before running chapter
11. Then once chapter 11 is finished, the user must run “Disable PCle Tunneling in USB4CV” test and
reboot the system again. Please refer to the release notes for more information on this.
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6.6 Chapter 12

Please refer to the CTS for chapter 12 (USB4 Host Interface) for the setup for this test

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

6.6.1 UUT s a Host - Chapter 12 AN

AN_HOST_DFP1

Description:

e The UFP of the Compliance Device is connected to the DFP of the UUT
¢  The Analyzer is connected between UUT and Compliance Device Router

e The Analyzer is invisible to UUT and Compliance Device

Host System

UsSB4 cv

M4x

| HI Adapter

uuT

Analyzer

USB4 C-C 0.3m
40Gb (Unmarked)

Satechi Hub

Compliance

use4

USB4 40Gb C-C 0.3m
Emarked 240W

Device

Figure 6.50: Chapter 12 AN Host Setup in The CTS
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6.6.2 UUT s a Host - Chapter 12 EX:

EX_HOST_DFP1

Description:

« The Exerciser is connected to the DFP of the UUT

Host System

UsB4 cv

USB3 cable

/V Type-Ato Type-B

| HI A ap ter |

uuT

M4x

6.7 Chapter 13

\ use4

USB4 40Gb C-C 0.3m
Emarked 240W

Exerciser

Figure 6.51: Chapter 12 EX Host Setup in The CTS

Please refer to the CTS for Chapter 13 setups and make sure the below setups match the setups in the

CTS

Note, if the setup below doesn’t match the setup in the Compliance Test Specification (CTS), then
users must use the setup in the CTS and ignore the setups in this document.

1. Logical Layer CTS for the following tests
a. USB4 Host (AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer]

Tests

b. USB4 Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer]

Tests

c. USB4 Hub (AN_HUB_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer]

Tests

d. USB4 Hub (AN_HUB_DFP1-TBT3_03) [Chapter 13 - TBT3 Compatibility — Logical Layer]

Tests

2. Protocol CTS for the following tests
a. USB4 Host (AN_HOST _DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests
b. USB4 Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests
c. USB4 Hub (AN_HUB_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests
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6.7.1 UUT is a Host — Chapter 13:

USB4 Host (AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests
1. The below setup is for TBT3-Compatibility Mode Test - Logical Layer

Host System Max Analyzer Samsung Portable SSD X5
USB4 CV Analyzer
I
| HI Adapter I UUT ’
Router [ " T reimer i (:‘:\ [Fu KG TBT3
= S |/ TBT3 \e Device
USB4 40Gb C-C 0.3m USB4 C-C 0.3m

Emarked 240W

40Gb (Unmarked)

Figure 6.52: USB4 Host (AN_HOST_DFP1-TBT3_01) Logical Layer

2. The below setup is for Test that Require Active Cables

le SSD X5

Samsung Portab
Host System M4x Analyzer
USB4 CV Analyzer
I_ll /
HI Adapter
uuT
Fouter e I e ]l () () KGTETS
L by TET3 \e Device

USB4 C-C 0.3m 2m TBT3 Active
40Gbps Vconn Thru (CBR) Belkin

Figure 6.53: Active Cables: USB4 Host (AN_HOST_DFP1-TBT3_01) Logical Layer
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USB4 Host (AN_HOST_DFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests

Host System

M4x Analyzer

USB4 CV

Host Interface
Adapter

uuT

Analyzer

/ m— \ {3 KG TBT3 Device

USB4 40Gb C-C 0.3m
Emarked 240W

Samsung Portable SSD X5

/

/

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.54: USB4 Host (AN_HOST_DFP1-TBT3_01) Protocol

6.7.2 UUT is a Device — Chapter 13:
USB4 Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests
1. The below setup is for TBT3-Compatibility Mode Test - Logical Layer

KG USB4 Host

M4x Analyzer

usB4 Cv

Analyzer

HP G2 TBT3 Dock

Host Interface
Adapter

Host Router

KG TBT3 Hub

Captive Cable (From
HP G2 TBT3 Dock)

USB4 40Gb C-C 0.3m
Emarked 240W

u
F
P

Device Test Fixture

uuT

‘_

USB4 C-C 0.3m
40Gb (Unmarked)

Figure 6.55: USB4 Device (AN_DEV_UFP1-TBT3_01) Logical Layer
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2. The setup below is for Test that Require Active Cables

M4x Analyzer

KG USB4 Host

Analyzer
USB4 CV
HP G2 TBT3 Dock
Homnlterface KG TBT3 Hub Device Test Fixture
Adapter
Host Router L v "\ |
F F F F
p p P} \P uuT
Captive Cable (From
HP G2 TBT3 Dock) USB4 C-C 0.3m 2m TBT3 Active
40Gbps Vconn Thru (CBR) Belkin

Figure 6.56: Active Cables USB4 Device (AN_DEV_UFP1-TBT3_01) Logical Layer

USB4 Device (AN_DEV_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests

M4x Analyzer
KG USB4 Host
Analyzer
USB4 CV
HP G2 TBT3 Dock
Hostlnllerface KG TBT3 Hub Device Test Fixture
Adapter
Host Router L v 0\ v
[—+) O
Captive Cable (From
HP G2 TBT3 Dock)
USB4 40Gb C-C 0.3m USB4 C-C 0.3m

Emarked 240W

40Gb (Unmarked)

Figure 6.57: USB4 Device (AN_DEV_UFP1-TBT3_01) Protocol
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6.7.3 UUT is a Hub — Chapter 13:

USB4 Hub (AN_HUB_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Logical Layer] Tests
1. The below setup is for TBT3-Compatibility Mode Test - Logical Layer

M4x Analyzer
KG USB4 Host
Analyzer
uUsSB4 CV
HP G2 TBT3 Dock
| ) ]
Hostinterface KG TBT3 Hub Device Test Fixture
Adapter
Host Router o v b\ [v
F F F F
P P P} \P UUT
Captive Cable (From
HP G2 TBT3 Dock)
USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W € 40Gb (Unmarked)

Figure 6.58: Logical Layer USB4 Hub (AN_HUB_UFP1-TBT3_01)

2. The setup below is for Test that Require Active Cables

M4x Analyzer
KG USB4 Host
Analyzer
USB4 CV
HP G2 TBT3 Dock
Hostlnlterface KG TBT3 Hub Device Test Fixture
Adapter
Host Router |7 v ,"\ {
P P p} \P U UT
Captive Cable (From
HP G2 TBT3 Dock) USB4 C-C 0.3m 2m TBT3 Active
40Gbps Vconn Thru > (CBR)Belkin

Figure 6.59: Active Cable USB4 Hub (AN_HUB_UFP1-TBT3_01)
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USB4 Hub (AN_HUB_UFP1-TBT3_01) [Chapter 13 - TBT3 Compatibility - Protocol] Tests

M4x Analyzer

KG USB4 Host
Analyzer
USB4 CV
HP G2 TBT3 Dock
Hastlnllerlace KG TBT3 HUb DEViCE TE.'St leture
Adapter
Host Router L v "\ v
() —f)]

Captive Cable (From
HP G2 TBT3 Dock)

USB4 40Gb C-C 0.3m USB4 C-C 0.3m

Emarked 240W € 40Gb (Unmarked)

Figure 6.60: USB4 Hub (AN_HUB_UFP1-TBT3_01) Protocol

USB4 Hub (AN_HUB_DFP1-TBT3_03) [Chapter 13 - TBT3 Compatibility — Logical Layer] Tests
1. The below setup is for TBT3-Compatibility Mode Test - Logical Layer

KG USB4 Host M4x Analyzer
Samsung Portable
USB4 CV Analyzer SSD X5
!
| HI Adapter Router Assembly
—————————— uuT
Router |1 T 1
| fetmer || revme ) (7 Sy KG TBT3
¢/ UsB4 Router [ sesmer ff fecmer i TBT3 Device

USB4 40Gb C-C 0.3m USB4 C-C 0.3m
Emarked 240W 40Gb (Unmarked)

Figure 6.61: Logical Layer USB4 Hub (AN_HUB_DFP1-TBT3_03)
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2. The setup below is for Test that Require Active Cables

KG USB4 Host

M4x Analyzer

Router

USB4 CV
!
| Hi Adapter Router Assembly

Analyzer

Samsung Portable
SSD X5

use4 e

Router

KG TBT3

40Gbps Vconn Thru

I Re-timer | Re-timer : .
| Retimer I{, / TBT3 \

USB4 C-C 0.3m

Device

2m TBT3 Active

Figure 6.62: Active Cables USB4 Hub (AN_HUB_DFP1-TBT3_03)

(CBR) Belkin

Page | 91



7. Linux USB4CV Chapters Running Requirements:

7.1 Chapter 4
cv-gui command to launch USB4CV:
.Jcv-gui -app USB4CV

cv-clicommand:

.Jcv-cli -app USB4CV -testsuite <name of the test> -vif <VIF file name>

Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT (Port Under
Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

- Analyzer

Linux System (M4x)
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7.2 Chapter 5

cv-gui command to launch USB4CV:
.Jcv-gui -app USB4CV

cv-clicommand:

.Jcv-cli -app USBA4CV -testsuite <name of the test>
Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT (Port Under
Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
< 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

- Analyzer

Linux System (M4x)

Page | 93



7.3 Chapter 6

cv-gui command to launch USB4CV:

.Jcv-gui -app USB4CV

cv-clicommand:

.Jcv-cli -app USB4CV -testsuite <name of the test> -vif “VIF file name”
Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT (Port Under
Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
< 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

- Analyzer

Linux System (M4x)
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7.4 Chapter 7
cv-gui command to launch USB4CV:
.Jev-gui -app USB4CV

cv-clicommand:
.Jcv-cli -app USB4CV -testsuite <name of the test>

Setup
Users must follow the CTS to connect the KG USB4 Device and M4x to the PUT (Port Under
Test). Note, when the device is the UUT, the ProFPGA is not required. Check Appendix on how

the test runs

Type-Ato B

ProFPGA e

olo.

Remote Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-Cto Ethernet Adapter
v

KG USB4 Device
Ethernet Cable
KG USB4 Device
Ethernet Port A n a |yze r

Linux System (M4x)

Jod y-adAL
Type-A Port

Type-Ato B
cable
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7.5 Chapter 8

sudo -E must be used when running chapter 8 test

cv-gui command to launch USB4CV:

sudo -E ./cv-gui -app USB4CV

cv-clicommand:

sudo -E ./cv-cli -app USBACV -testsuite <name of the test> -vif <VIF file name>
Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT (Port Under
Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

i Analyzer

Linux System (M4x)
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7.6 Chapter 10
GuiCV command to launch USB4CV:
.Jcv-gui -app USB4CV

CmdLineCV command:
.Jcv-cli -app USB4CV -testsuite <name of the test>

Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT

Host System

Must have the DP Tester SW

Windows Machine

Example: Dell Inspiron

(Type—c Port) (Type—C Port)
1 2

Type-C to Ethernet Adapter

Jod y-adAL
Type-A Port

Type-Ato B
cable

Type-Ato B
cable

Ethernet Cable

DP Tester ( > Analyzer
UUT (M4X)

(Linux System)
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7.7 Chapter 11

sudo -E must be used when running chapter 11 test

cv-gui command to launch USB4CV:

sudo -E ./cv-gui -app USB4CV

cv-clicommand:

sudo -E ./cv-cli -app USBACV -testsuite <name of the test> -vif <VIF file name>
Setup

Users must follow the CTS to connect the compliance device and M4x to the PUT (Port Under
Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

i Analyzer

Linux System (M4x)
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7.8 Chapter 12
cv-gui command to launch USB4CV:
.Jcv-gui -app USB4CV

cv-clicommand:
.Jcv-cli -app USBA4CV -testsuite <name of the test>
setup

The setup below is only for windows/M4x/Linux machines connections. Users must follow the CTS
to connect the compliance device and M4x to the PUT (Port Under Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

- Analyzer

Linux System (M4x)
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7.9 Chapter 13
cv-gui command to launch USB4CV:
.Jcv-gui -app USB4CV

cv-clicommand:
.Jcv-cli -app USBA4CV -testsuite <name of the test>
setup

The setup below is only for windows/M4x/Linux machines connections. Users must follow the CTS
to connect the compliance device and M4x to the PUT (Port Under Test)

Windows Machine

Example: Dell Inspiron

Type-C Port Type-C Port
( 1 ) ( 2 )

Type-C to Ethernet Adapter

10d y-adAL
Type-A Port

Type-Ato B
cable

Ethernet Cable

- Analyzer

Linux System (M4x)
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8. Appendix

8.1 Time Measurement Equipment — Setup Procedure
Copyright © 2021 USB Implementers Forum, Inc.

All rights reserved

THIS PROCEDURE IS PROVIDED TO YOU “AS IS” WITH NO WARRANTIES WHATSOEVER,
INCLUDING ANY WARRANTY OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR
ANY PARTICULAR PURPOSE. THE AUTHORS OF THIS SPECIFICATION DISCLAIM ALL LIABILITY,
INCLUDING LIABILITY FOR INFRINGEMENT OF ANY PROPRIETARY RIGHTS, RELATING TO USE
OR IMPLEMENTATION OF INFORMATION IN THIS SPECIFICATION. THE PROVISION OF THIS
SPECIFICATION TO YOU DOES NOT PROVIDE YOU WITH ANY LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS.

USB Type-C™, USB-C™, USB 2.0 Type-C™, and USB4™ are trademarks of the Universal Serial Bus
Implementers Forum (USB-IF). Thunderbolt™ is a trademark of Intel Corporation. All product names are
trademarks, registered trademarks, or service marks of their respective owners.

8.1.1 Introduction

Time Measurement Equipment is an essential part of Time Synchronization Compliance testing. Itis
based on the Serial Time Link Protocol (STLP) that transmits current Grand Master time every 16 Bsec.

STLP is parsed and analyzed by a Time Measurement Equipment, which is FPGA based hardware.

There are two usages for such equipment:

8.1.2 Standalone Measurement

uuT

USB4 Link

KG USB4 Time Serial Interface Time
Device | | Measurement
Equipment

Figure 8.1: Standalone setup
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8.1.3 Comparative Time Measurement

uuT

USB4 Link USB4 Link
Time
KG USB4 KG USB4 Time Serial Interface, | » Measurement
Device Device Equipment

A

Figure 8.2: Pair Setup

8.1.4. Required Hardware and Software

Hardware Vendor Link
Quad proFPGA
Motherboard proFPGA quad
Virtex 7 Module | proFPGA
XC7V2000T proFPGA XC7V2000T
Case (optional) proFPGA
proFPGA duo quad Casing
Good Gatk
00 way atkex Good Way
Board with TMU
Technology | https://www.goodway.com.tw/
CLK Out Board Co. Ltd
(DBD1210L1) A
Software Vendor Link

proFPGA-2020C-install.exe

proFPGA *Contact proFPGA for this software

Files to use with USB4CV

USB-IF https://usb.org/compliancetools#tanchor usb4tools

Page | 102



https://www.profpga.com/products/motherboards-overview/profpga-quad
https://www.profpga.com/products/fpga-modules-overview/virtex-7-based/profpga-xc7v2000t
https://www.profpga.com/products/miscellaneous-overview/duo-
https://www.profpga.com/products/miscellaneous-overview/duo-
https://www.goodway.com.tw/
https://usb.org/compliancetools#anchor_usb4tools
https://usb.org/compliancetools#anchor_usb4tools

Please contact proFPGA about getting the necessary items listed above.

!]rdo“!ga https://www.profpga.com/
peer lexibility

email: profpga@prodesign-

europe.com

8.1.4.1. Quad Motherboard

Figure 8.3: Quad Motherboard
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https://www.profpga.com/products/motherboards-overview/profpga-quad
https://www.profpga.com/products/motherboards-overview/profpga-quad

8.1.4.2. Duo & Quad Casing (optional)

Figure 8.4: Optional case for FPGA

8.1.4.3. Virtex® 7 module XC7V2000T

£ XILINX.
VIRTEX

Figure 8.5: Virtex® 7 module
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https://www.profpga.com/products/fpga-modules-overview/virtex-7-based/profpga-xc7v2000t
https://www.profpga.com/products/fpga-modules-overview/virtex-7-based/profpga-xc7v2000t
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8.1.4.4. Goodway Gatkex Board with TMU CLK Out as USB4 KG Device:

Contact Info: raymond_chan@goodway.com.tw & vivian liao@goodway.com.tw

&
* cotPway

g |
i B @k d DBDI210LY Vi

E154554 9
94V-0A

dons

oc_In =3
r‘—,. 5

Figure 8.6: Goodway Gatkex Board with TMU CLK Out

8.1.4.5. STLP Cable
STLP cable connects Goodway Gatkex Board TMU_CLK_OUT output and carries STLP protocol to FPGA.

The cable has 3 ends as shown on the following figure.

SMP

header

&
=
mo B

SMP

Figure 8.7: Example
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One end of the cable connects to Goodway Gatkex Board with TMU CLK Out with SMP connector:

T
0y L]
LT

Figure 8.8: Connecting SMP to Goodway Gatkex Board with TMU CLK Out

The other end of the cable has female header (size 0.1”):

Figure 8.9: STLP cable showing both ends. 0.1” 6pin housing and push-on SMP connectors
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8.1.4.5.1. STLP Cable construction procedure for the Goodway Gatkex Board with TMU CLK Out
These instructions can be used to make custom cables for testing products that do not use SMP
connectors for

TMU_CLK_OUT.
The following materials will be necessary:

*  2x RF cables each at least 48inches long with push-on SMP connectors.
Note: Do not use semi-rigid type. Choose braided shielding (eg: PE3C3584/PH180-48)
¢ 1x0.1linch (2.54mm) Crimp connector housing 1x6-pin
*  Wire stripper
* Heat shrink tubes
*  3x Heat shrink tubes with solder ring
* Heatgun
*  3x 2inch pre-crimped wires

* Hot glue gun

1. Strip at least 1” of the outer insulation.

2. Carefully undo the braided shielding. It is recommended to use a small and fine tool to poke into
the braids and pull towards the open end of the cable. Start from the end of the cable and

slowly work down to slowly undo the braiding.

Page | 107



4. Take a pre-crimped wire and feed into a heat shrink tube with solder ring. Take the exposed
center conductor and insert into one of the crimps. Then pull the heat shrink tube over this

connection and line the solder ring up with the metal-to-metal contact portion.
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Use heat gun to shrink the tube and pay extra attention to melt the solder ring. Solder ring
should visibly deform or fill in gaps of the crimp contact.

Repeat steps 1-5 for the second cable.

Combine both Ground braids by twisting them together. Repeat steps 4 and 5 on this combined
braid.
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8. Use heat shrink (no solder ring) to cover excess exposed braiding.

9. Insertpins into the housing and give it a light tug test to ensur that the pin i scrd in place:
*  GND braids to pin 1 (GND)

*  Choice of cable to pin 4 (PB)

* Remaining cable to pin 6 (PA)

10. Apply hot glue to the bottom of housing. Make sure to fill in spaces between the three cables
and overlap onto the plastic housing to prevent the cables from bending when attaching this

cable to FPGA.
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8.1.5. Connecting the system

8.1.5.1. Installing the module
Virtex® 7 module shall be installed on connector TA1 of Quad Motherboard

Figure 8.10: Virtex ® 7 Module position on Quad Motherboard
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8.1.5.2. Connecting STLP cable

STLP cable will need to be connected to the following pins located on the Virtex module

GND 1x%

PB 1

PA 6

Figure 8.11: Virtex ® 7 Module Pins
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Figure 8.12: Pin 1 on ProFPGA
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Figure 8.13: Connecting proFPGA and Goodway Gatkex Board using STLP cable. (Left) Both PA and PB
connected. (Right) Only PA connected.

8.1.6. proFPGA Initial Setup on USB4CV System

This setup procedure only needs to be done once on a system and tester will only need to rely on the

provided batch files for startup and shut down of the FPGA.

You will need to contact proFPGA for software install executable. Their contact can be found in the

Required Hardware and Software section of this document.

The following files are provided by the USB-IF at https://usb.org/compliancetools#fanchor usb4tools to

use proFPGA with USB4CV:

- TMU_FPGA.bat

- tmu_fpga.exe
- proj.cfg
- fmxc7v2000tr2.bit

Page | 113


https://usb.org/compliancetools#anchor_usb4tools
https://usb.org/compliancetools#anchor_usb4tools

- fpga_startup.bat
- fpga_shutdown.bat

All files should be placed into the following path to use with USB4CV:

C:\Users\Public\Documents\TMU_FPGA\USB4_Compliance

8.1.6.1. Install proFPGA software
Run proFPGA software installation executable and set install path to C:\ProDesign\proFPGA-2020C\

| INSTALL.txt

|;] md3sum.txt

M4 proFPGA-2020C-install.exe
proFPGA-2020C-install.sh

8.1.6.2. Connect proFPGA to USB4CV System
1. Turn on the power supply.

2. Change the switch on mother board from OFF to ON

3. Connect proFPGA to USB4CV System:
i. If you purchase the optional case for the FPGA, use a USB2.0
STD
B to A cable to connect STD B port on front of proFPGA to
USB-
A port on USB4CV System. (Do not use the ethernet port on

the FPGA)
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ii. If you did not get the optional case for the FPGA, use a USB2.0 microB to A cable to connect

from microB port on proFPGA to Type A port on USB4CV System.

8.1.6.3. Install Driver for USB Ethernet/RNDIS Gadget
This driver is needed to interface with the FPGA through the USB-A port.

8.1.6.3.1. Identify Device Driver for FPGA
Open Device Manager. The device is most likely listed as a Serial Device COM under ‘Ports (COM & LPT)".

Verify this device is the FPGA by unplugging FPGA from the USB4CV System and seeing if the device goes
away.
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ﬂ Device Manayer — (] b'e
File Action View Help

s mE He 8 BFRS

v % Tet-W10Pro22de ~
» % Audic inputs and outputs
» B Computer
b e Lisk divves
> W Display adapters
> am DVD/CD-ROM drives
> h Human Interface Devices
> Lg IDE ATA/ATAPI controllers
> @ IEEE 1334 host controllers
» &= Keyboards
> B Mice and other pointing devices
» E1 Monitors
v (@ Network adapters
3 Realtek PCle GBE Family Controller
» KB Portable Devices
v YJ' Ports (COM & LPT)
'Y Serielles USB-Gerat (COM4)
» 7= Print queues
» B Processors
» [ Software devices
» % Sound, video and game controllers
» €3 Storage controllerc
> ! Syztem devices
> @ Universal Serial Bus controllers v

Figure 8.14: Update driver in Device Manager
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8.1.6.3.2 Update Driver Software
Right-click the Serial USB Device and select “Update Driver Software”. Select “Browse my computer for
software”.
=
o) W Update Driver Software - RNDIS/Ethernet Gadget

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this festure in your device installation
settings.

2 Browse my computer for driver software
Locate and install driver software manually.

Cancel ]

Figure 8.15: Select “Browse my computer for driver software”

Specify path to the proFPGA Windows drivers which came with the proFPGA software release and press
‘Next’:

& B Update Drivers - Linux USB Ethernet/RNDIS Gadget

- A

Browse for drivers on your computer

Search for drivers in this location:

C:\ProDesign\proFPGA-2020C\driver] N Browse...

Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Next Cancel

 AiAAe

Figure 8.16: Specify path to the proFPGA
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Allow installation of the driver. Press ‘Install’ to continue.

Would you like to install this device software?

~  Name: Linux Developer Community Network adapte...
‘5' Publisher: PRO DESIGN Electronic GmbH

[V] Always trust software from "PRO DESIGN Electronic [ Install ] | Don'tinstall |
GmbH".

@ You should only install driver software from publishers you trust. How can I decide which device
software is safe to install?

Figure 8.17: Allow installation

8.1.7. Set Static IP Address for FPGA
To use a Static IP address, first set up your USB4CV System’s IP address to Static IP Address.

1. Open Control Panel and select Network and Sharing Center.

— " 3 Backup and Restore P . y . g,
E Administrative Tools ‘E AutoPlay L (Windows 7) \‘q BitLocker Drive Encryption | Color Management
Eﬂ Credential Manager -,J]" Date and Time IE Default Programs 3 Device Manager % Devices and Printers
@ Ease of Access Center EJ File Explorer Options e File History Flash Player (32-bit) A Fonts
. . Ch . Lenovo - Update and @ Mail (Microsoft Outlook
& Indexing Options Internet Options < Keyboard Drivers (32-bit) I 2016)
KA Network and Sharing / . \@ :
«» Mouse AN onter Pen and Touch “ Phone and Modem Power Options
G{ Programs and Features @ Realtek HD Audio Manager @ Recovery 9 Region Q. gz:‘:;;?gs:nd beskiop
v Security and Maintenance ’9 Sound 1@1 Speech Recognition % Storage Spaces @ Sync Center
\7 N v T .
9 System i’ Tablet PC Settings 7] Taskbarand Navigation Troubleshooting % User Accounts

Windows Defender

Y . i
Fitewall @ Windows Mobility Center ‘ Work Folders

Figure 8.18: Network and Sharing Center
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@‘ Network Connections

Organize ¥

'

X

i)

2. Click on Change Adapter Settings

%X Network and Sharing Center

&« v :‘F > Control Panel > All Control Panel ltems > Network and Sharing Center

View your basic network information and set up connections
Control Panel Home

View your active networks

Change advanced sharing

Specwerkz-net-2.4G

Access type: Internet
settings Public network Connections: .l Wi-Fi (Specwerkz-net-2.4G)
Media streaming options
Unidentified network Access type: No network access

Public network Connections: I Ethernet 3

Change your networking settings
ﬁ. Set up a new connection or network

Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

}E Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

Figure 8.19: Change adapter setting

3. Click on “USB Ethernet/RNDIS Gadget”

A & > Control Panel » Network and Internet > Network Connections

Bluetooth Network Connection L‘ Ethernet L_ Ethernet 3 L‘. TeamViewer VPN

Not connected b Network cable unplugged \! Unidentified network > _ Network cable unplugged
7 o

Bluetooth Device (Personal Ar... Realtek PCle GbE Family Cont... @7 USB Ethernet/RNDIS Gadget K @7 TeamViewer VPN Adapter

Figure 8.20: USB Ethernet/RNDIS Gadget

A
|

v| O
s
o Search Network Connections
v [

Wi-Fi
Specwerkz-net-2.4G
Qualcomm Atheros Q
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4. Click on “Properties”.

5. Click on “Internet Protocol Version 4 (TCP/IPv4)” and open Properties.

[17]
w

U Ethernet 3 Status X
General
Connection

IPv4 Connectivity: No network access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 00:08:41
Speed: 425,9 Mbps

Activity
-
Sent — ! ——  Received
~
Bytes: 58,360,758 [ 941,446
QPrpperh’es Disable Diagnose
Close

Figure 8.21: Choose “Properties”

Ethernet 3 Properties

Networking Sharing

Figure 8.22: Internet Protocol Version 4 (TCP/IPv4)

Connect using:
l? Linux USB Ethemet/RNDIS Gadget #3

This connection uses the following items:

X

¥ Client for Microsoft Networks ~

? File and Printer Sharing for Microsoft Networks

#3Q0S Packet Scheduler

B ot Ptocol Verson 4 (CP/Pvd)|

4 Microsoft Network Adapter Muttiplexor Protocol

4 Microsoft LLDP Protocol Driver

4 Intemet Protocol Version 6 (TCP/IPv6) v
>

KK

" KROKE

VlgstaIL. Uninstall VPr_openies

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel
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6. Click on “Use the following IP address”

In the IP address section type 169.254.0.1 (this is USBACV System IPaddress)
In the subnet mask type 255.255.255.0

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(0) Obtain an IP address automatically

(@ Use the following IP address:

IP address: 169 .254. 0

A |
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically
(@ Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server: :}

[ validate settings upon exit Advanced...

o] oo

Figure 8.23: IP address and the subnet mask

7. Click “OK”

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(® Use the following IP address:

IP address: 169 .254. 0

o |
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically
(® Use the following DNS server addresses:
Preferred DNS server: :‘
Alternate DNS server: :}

[Jvalidate settings upon exit vl

Cancel

Figure 8.24: Click OK

Verify that FPGA connection to USB4CV System works
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1. Open Command Prompt and enter ping 169.254.0.2

Microsoft Windows [Version 10.0.19041.572]
(c) 2020 Microsoft Corporation. All rights reserved.

C:\Users\SWZ-14>ping 169.254.0.2

Figure 8.25: Ping proFPGA IP address

2. Make sure you received all packets

Command Prompt ~ - .

Microsoft Windows [Version 10.0.19041.572]
(c) 2020 Microsoft Corporation. All rights reserved.

C:\Users\SWZ-14>ping 169.254.0.2

Pinging 169.254.0.2 with 32 bytes of data:

Reply from 169.254.0.2: bytes=32 time<ims TTL=64
Reply from 169.254.0.2: bytes=32 time<ims TTL=64
Reply from 169.254.0.2: bytes=32 time<ims TTL=64
Reply from 169.254.0.2: bytes=32 time<ims TTL=64

Ping statistics for 169.254.0.2:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = @ms, Maximum = ©ms, Average = Oms

C:\Users\SWzZ-14>

Figure 8.26: All packets received

5.1.8. Using proFPGA with USB4CV

With all files in the correct locations, all you need to do now is use the provided Windows Batch files to
start up and shut down the FPGA. Every time the FPGA is powered on, you need to burn the bit file
again using the provided startup batch file. Once you start up the FPGA, follow USB4 TMU CTS for

connections to test setups.

A good indication for when the FPGA is ready to use is by looking for a line of LEDs next to the power

switch on the Quad motherboard. When initially powering on the FPGA, only a few LEDs will be lit:
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Figure 8.27: Top half of Quad motherboard

- K22,

Figure 8.28: LEDs indicating bit file not burned

Once you’ve burned the bit file, you can see that many more LEDs are lit:
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Figure 8.29: LEDs indicating bit file burned

8.1.8.1. Start up proFPGA (burning the bit file)
Every time the FPGA is powered up, it is necessary to burn the FPGA with the bit file. fpga_start-up.bat

will do this by running the following commands:

a. cd C:\Users\Public\Documents\TMU_FPGA\USB4_Compliance

E¥ Command Prompt

b. profpga_run.exe proj.cfg -u

E¥ Command Prompt — d X
reserved.
MU_FPGA\USB4_Compliance

C:\Users\Public\Documents J)_FPGA\USB4_Compliance>prof run.exe proj.cfg

C. Wait until loading .bit file is done
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dules on motherboard_1
TA1
hutdown
tage)

f FPGA modules on

loading b eam "C: s/ \/ 0> ... on MMI64 address @5 with id @x
please wait

on motherboard_1 released
modu nside This operation may
e the user design di ot respond correctly.

8.1.8.2. Shut Down proFPGA
Please run the shutdown script and wait for proFPGA to fully shutdown before powering off the FPGA.

fpga_shutdown.bat will shut down the FPGA by running the following command:

profpga_selftest C:\Users\Public\Documents\TMU_FPGA\USB4_Compliance\proj.cfg -d

Wait until proFPGA finishes shutdown.

Power down motherboard_1
deactivating P12V_A1l...
deactivating P12V_C1...
deactivating P12V_A3...

deactivating P12V_C3...
deactivating P3V3...
deactivating P3V3_AUX...

Troubleshooting:

If you are not able to turn on the FPGA with the batch files, please make sure that you followed the
initial setup procedure correctly. Files need to be in a specific folder path and uses the specific IP

address indicated in this procedure.

8.1.8.3. LEDs for PA and PB
When connecting to test setups defined in TMU CTS, FPGA module has dedicated LEDs that will light up

when it is getting TMU_CLK_OUT from a device that is connected to a host and has established a stable
link.
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Figure 8.31: Orange LED lit for PB connection
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8.2 DP Testers Setup

8.2.1 Required Hardware and Software
8.2.1.1 Unigraf Testing Solution — UCD-500 Gen?2

https://www.unigraf.fi/support/

UCD-500 Gen2 https://www.unigraf.fi/product/displayport-2-
video-generator-analyzer-ucd-500/

DisplayPort 2.1 Generator & Analyzer

*Should include cables necessary for connecting
to DUTSs:

e DP-to-C Bidirectional cable

e DPcable

UCD-500 Gen2 SW Bundle https://www.unigraf.fi/downloads/

(Download latest version on website)
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Necessary Licenses

Enter new license for device with seed number: D._

Installed licenses

DP 142 DSC CTS for testing Sink DUT

2 DP 142 BSC CTS for testing Source DUT

w

DP 1.4a LL CTS for testing Sink DUT

.

DP 145 LL CTS for testing Source DUT

5 DP 2.1 LLCTS for testing Sink DUT

& DP 2.7 LL CT5 for testing Source DUT

7 DP 2.1 LTTPR LTS for testing LTTPR Device
& DP 2.1 LTTPR CTS for testing Sink DUT

9 DP 2.1 LTTPR CTS for testing Source DUT

10 D5C Decoder for testing Source DUT on DP
11 DSC Encoder for testing Sink DUT on DP

12 HDCP 23 CT5 for testing Repeater DUT on DP
13 HDCP 23 CT5 fior testing Sink DUT on DP
14 HDCP 23 CTS for testing Source DUT on DP
15 HDCP 23 Support

16 LTTRR Suppert

17 TSl Advanced with HDCP 2.3

18 UCD Pro DP Sink for testing Seuree DUT

19 UCD Pro DP Source for testing Sink DUT
30 UCD Pro Type-C Sink for testing Source DUT

21 UCD Pro Type-C Source for testing Sink DUT

Import Export

Install

Remove selects|

8.2.1.2 [WIP] Teledyne LeCroy Testing Solution — M42DE

Contact Information

Email: psgsupport@teledynelecroy.com

Please provide the following information in your email:

e Device Model number

Device Serial number
e Firmware version installed.
e Software version (if applicable)
e Your location

Phone: 800-909-7211 or 408-727-6600

Fax: 408-727-622

Telephone support is available 8:00 am — 4:45 pm CST
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M42DE https://www.teledynelecroy.com/protocolanalyzer/quantumdata-

80Gbps Video
Analyzer/Generator for
DisplayPort 2.0 Testing

m42de.aspx

Video Protocol Suite

ATP Manager Graphical User Interface

Description

DP Ruxiliary Channel Analyzer

DisplayPort Capture/Analysis

M42d DP 2.0 HDCP 2.3 Function

DP HDCP 2.3 Compliance Test - Source

DP HDCP 2.3 Compliance Test - Sink

DisplayPort CT Package 2 LLCT 1.2 Core - Sink
DisplayPort CT Package 3 LLCT HBR3 Source Tests
M42d DP 2.0 Video Generator Function

M42d DP 2.0 Basic Video Analyzer Software

DP 1.4 Display Stream Compression (DSC) Rx Rnalysis
DP 1.4 FEC/DSC Tx

DisplayPort CT Package 4 LLCT 1.4 - Sink Tests
M42d DP 2.0 USB-C Alt Mode Enable

M42d DP 2.0 DP Port Enable

M42d eDP Enable

DP DSC Compliance Test of Source

DP DSC Compliance Test of Sink

DP EDID/DisplayID Sink Compliance

DP EDID/DisplayID Source Compliance

M42d DP Source Link Layer Compliance 1.2 + 1.4
M42d DP Sink Link Layer Compliance 1.2 + 1.4
M42d DP 1.4 Sink Test Enhanced Functional test
M42d DP 1.4 SourceTest Enhanced Functional test
M42d DP 2.0 Sink Test Enhanced Functional test
M42d DP 2.0 Scurce Test Enhanced Functicnal test
M42d DP 1.4 to DP 2.0 Upgrade

M42d Passive Probing

DP 2.0 Sink Test Panel Replay

DP 2.0 Source Test Panel Replay

DP 2.0 Sink Test LTTPR

DP 2.0 Source Test LTTPR

DP 2.0 Capture/Rnalysis

DP 2.0 Basic Analysis

DP 2.0 Video Generation

LTTPR 1.4 Sink Device Testing

LTTPR 1.4 Source Testing

M42d DP 2.0 Link Layer Source Compliance Test
M42d DP 2.0 Link Layer Sink Compliance Test
M42d DP Adaptive Sync Source Compliance Test
M42d DP Adaptive Sync Sink Compliance Test
M42d DP 2.0 DSC Source Compliance Test

M42d DP 2.0 DSC Sink Compliance Test

M42d LTTPR Source Compliance Test

M42d LTTPR Sink Compliance Test

M42d LTTPR Device Compliance Test

https://www.quantumdata.com/downloads.html
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8.2.1.3 Recommended External Host, Cables and Adapters

Hardware Vendor Link

External Host NA *At minimum should be able to support software for
testing solutions above

DP-to-DP cable Club 3D Club 3D DisplayPort 1.4 to DisplayPort 1.4 M/M 1m/3.28ft

C-to-DP Bidirectional cable Club 3D

Club 3D Club CAC-1557 3D USB Adapter Cable 1.8m Type
C to DisplayPort 8K60Hz HDR Black

USB-C Digital AV Multiport Apple
Adapter

https://www.apple.com/shop/product/MUF82AM/A/usb-
c-digital-av-multiport-adapter

8K HDMI cable Zeskit

https://www.zeskit.com/maya21l

Moshi Cable Moshi

Amazon.com: Moshi USB C to DisplayPort Cable 1.5m/5ft,
Support 5K@60 Hz, 4K HDR, VESA Certified, Aluminum
Housing, Thunderbolt 3 Compatible (Ensure Monitors
Accept DisplayPort Signal) : Electronics

8.2.2 Setting up DisplayPort Testing Solutions

It is advised to run DisplayPort Testing solution software on a separate host from what is part of the
USB4 test setup. This can be on an external host or an embedded host on the testing solution hardware.

8.2.2.1 Unigraf Solution — UCD-500 Gen2

8.2.2.1.1 Install UCD-500 Gen2 SW Bundle (latest version)

Download the latest version of UCD-500 Gen2 SW Bundle from Unigraf’s website and install it on an

external host.

Important note: When choosing components, please also check DSC Content library for installation
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)/l Setup - Unigraf UCD Tools version 3.1.165 —

Select Additional Tasks

Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Unigraf UCD
Tools, then click Next.

Additional shortcuts:

B Create a desktop shortcut

Installing additional software:

& Install Visual C++ 2015-2022 Redistributable
& Install Unigraf USB Driver

@ 1nstall DSC Content library

Back Next Cancel

Figure 8.32 - Installing UCD Software Bundle: include DSC Content library.
8.2.2.1.2 Activate licenses on UCD-500 Gen2

Connect UCD-500 Gen2 standard-B port to a computer with SW bundle installed and open License
Manager (installed as part of SW Bundle) and choose UCD Devices.

2 UCD Licer

Devices:

uco-s00 ==

Rescan... Select Close

Figure 8.33 - License Manager: select UCD device.
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Select your UCD-500 Gen2 unit and install your licenses. It is possible to copy and paste keys or import a
.INI file with your licenses in it.

You should only have to install licenses once, but it is suggested to export your licenses as an .INI file for
quick activation if you need to reactivate in the future.

L £75 fortesting Sink DUT
4 DP .48 LL CTS for testing Source DUT
3 DPL1 L CTS for testing Siek DUT

e DUT

& DP21 LLCTS Fer testing 5

& DP 21 LTTPR TS for testing Sink DUT
& DR 21 LITPR CTS for testing Source DUT

0 DSC Devoder for sesting Source DAIT on DP

1 DSE frcader forteating S DUT 5 DF

4 HDEP 23 £ for testing Sowce OUT an 0F
15 HDCP 23 Suppont

6 LTTPR Support

T TSl Advanced with HDCP 23

8 LD tmsting Sonece OUT

9 ULD fro O

et for testing ek DUT
20 UED fro Type-C Sink for testing Source DUT

21 UED fro Type= Sewrce for testing Sink GUT

Ramoes ebactad

Figure 8.35 - License Manager: select UCD-500 and add your licenses.
8.2.2.1.3 Update firmware with SW Bundle

Here is how to check firmware and update it if it does not match what that software version provides.

Open UCD Config and a list of update files will appear. Press next.

Y

UCD Config

UCD Config

Please select operation
[7) Enable advanced mode
Included update files:

Module BFBN of version F.1.1.3/N.1.4.3

Module MFMN422 of version F.1.0.19/N.1.10.107
Module MFMN4XX of version F.3.1.17.0/N.3.1.51.0
Module MFMN500 of version F.0.3.26/N.3.1.52
Module PD of version 0.0.17

Module PDRX of version 0.10.27

Module PDTX of version 0.10.27

Module PX of version 0.0.11

Module UF of version 1.3.4

Module UX of version 2.4.0

< Back Next > Cancel

Figure 8.36 - UCD Config: firmware update
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This will show you the UCD500 that you want to update the firmware version for. Click Next.

M

UCD Device Selection
Please select device to update and configure.

© uco-s00 ——])

Refresh < Back Mext > Cancel

Figure 8.37 - UCD Config: select device and update.

If New and Existing do match, you do not need to update. Otherwise, make sure the device is selected
and click Next to proceed with updating the firmware.

Follow Firmware Update Utility instructions and UCD-500 Gen2 will be ready to use.

W

UCD Config
Review the update operations to perform.

Operations selected:
Update device firmware:
No firmware update required.
Change device configuration:

No role changing operations selected.

< Back Next > Cancel

Figure 8.38 - UCD Config: Update Operations to perform.
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8.2.2.2 [WIP] Teledyne LeCroy Solution — M42DE

This test solution comes with an embedded host. Test operators can connect this unit to a monitor,
mouse, and keyboard and run tests without an external host.

8.2.2.2.1 Setting up IP address for external host

If the test operator wants to use an external host, this requires an ethernet connection between the
M42de and the external host. On the external host, open the Command console and use command
ipconfig/all.

Look for an Ethernet adapter associated with the Ethernet port that M42de is connected to.

fic DNS Suffix

Figure 8.39: M42de External Host - find local IP address and subnet mask.

On the external host, Go to Control Panel Control Panel = Network and Internet—> Network and Sharing
Center. Then Press on the Ethernet

&8
€ ~ 4 B> Control Panel > Network and Internet > Network and Sharing Center »p
View your basic network information and set up connections
Control Panel Home
View your active networks
Change adapter settings
Change advanced sharing Specwerkz-net-5G Accesstype:  Internet
settings Public network Connections: ! W

Media streaming options

o Access type: No Internet access
Identifying... ronm:"w X

Change your networking settings
i setupa onneclion or netwerk
Set up a broadband, dial-up, or VPN cannaction; or set up a rouler or access point.
-

Diagnose and repair network problems, or get troubleshooting information.

Windows Defender Firewall

Figure 8.40: External Host Control Panel

Make sure that you see both receive and sent not zero.
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= Ethernet Status X

General
Connection
1Pv4 Connectivity: No Internet access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 00:13:59
Speed: 1.0 Gbps
Details...
Activity
Sent — L.! ——  Received
-~
T
Bytes: 126 | 1,020
. Properties “/Disable Diagnose
Close

Figure 8.41: Ethernet Connection

If the received is zero, then press on Properties = Internet Protocol Version 4 (TCP/IPv4) = Properties.
Make sure you set up the IP address as follows. Note, to find the IP address and Subnet for the M42DE,

on the M42DE switch to ATP Manager then go to Other = Instrument Network Settings

Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
(C) Obtain an IP address automatically
0 Use the following IP address:
IP address: [192.168. 1 . 2 |
Subnet mask: | 255.255.255. 0 |
Default gateway: |m|

Obtain DNS server address automatically
O Use the following DNS server addresses:
Preferred DNS server: [ ; , . |

Alternate DNS server: [ ; . . |

[ validate settings upon exit Advanced...

OK Cancel

Figure 8.42: IP connection on External Host
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Control Compliance Editors Other
il r_a F_A
(] (]
ﬁ T [N 4 [N 4
ACA Data HDMI Capture Viewer DP Capture Viewer
Viewer
=)

Panel Replay
Capture Viewer

Set Instrument
Date/Time

Command Console

Instrument
Information

Instrument Network
Settings

Install Software
Update

Figure 8.43: Checking Instrument Network IP address.

Once you get the connections set up, install ATP Manager Graphical User Interface. and click on

“Instruments” Then in Instruments, click on “Add” and set the IP address to 192.168.1.3 as the address
for the instrument. Then press on “Connect.”

e AT

= Navigator

Captures

Compliance
ACA
EDID/DPCD
Formats
Images
Instruments

Other

Help
Impart
Exit

U@ Apps

m‘ 7
= N42D 192166113

Control
Add
Edit
Delete
Information Set Instrument
Configure Date/Time
Install v
Licenses »
Mise v
Install CT Script
Update
License
Information
Generate
License UID
Configure
Autoboot

Compliance

Instrument
Information

Install System
Component

Apply ATP
License

Switch Workspace

Editors

Install Software
Update

Apply System
Patch

Apply Demo
License

Select
Theme

Other

Figure 8.44: M42de External Host - add instrument.
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8.2.3 UCD-500 Testing Solution
8.2.3.1 Settings for UCD-500 as Reference Source

The following settings should always be enabled while using UCD-500 as a Reference Source in the test

setup.
Prefer FEC Enabled

DP Tx >> FEC >> Prefer FEC Enabled

2] uch Console - UCD-500 ] DisplayPort Source and Sink —

DPTX DP RX Event Log
Link Pattern Generator Audio Generator HDCP EDID DPCD FEC Sink DUT Testing Playback

[ FEC Enabled Prefer FEC fnabled | Enable FEC || Disable FEC FEC Status Log

Error Generator Current link is 8b/10b
Sink FEC Status: Decode Disable Detected / Sequence
NOT detected

4r
o

4
o

4

Number of errors to generate for Lanes: 0 =

Generate errors of type: Corrected parity 1 error

Delay between steps (in microseconds): 100 -
Apply

Sink Error Counters (DPCD)

Lane #0 Lane #1 Lane #2 Lane #3
Uncorrected block errors = - = -
Corrected block errors - - = -
Bit errors - - > -
Parity block errors - = - -

Parity bit errors - - - -

HPD
[ Asserted

Figure 8.45 - UCD-500 Gen2: Prefer FEC Enabled on DP Tx
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HDCP 2.3 Authentication Enabled

This is only needed for HDCP testing. This setting does not stay enabled unless there is an active link.
User will need to remember to enable this after starting DP Tunnel using USB4CV.

DP Tx >>> HDCP >>> enable Authenticate under HDCP 1.3 and HDCP 2.3

W
DPTX  DPRX Event Log
Link Pattern Generator Audio Generator HDCP EDID DPCD FEC Sink DUT Testing Playback
HDCP 2.3
Status Configuration
[ Active () Enable Encryption
Quit eplicated [ Authenticate
[ Keys loaded
s B Use stored Km
[ Kmis stored
Keys
© Production Content level
O Facsimile - T1-R1 O Type0
O Facsimile - T1-R2
. O Type 1
O None
HPD
[ Asserted
9 online.

Figure 8.46: UCD-500 Gen2: Enable HDCP 2.3 Authentication on DP Tx
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8.2.3.2 Settings for UCD-500 as Reference Sink

The following settings should always be enabled while using UCD-500 as a Reference Sink in the test
setup.

FEC Capable

DP Rx >>> FEC >>> enable FEC Capable

1/Z4 UCD Console - UCD-500 [2302C556]: DisplayPort Source and Sink — (m]

DP TX DP RX Event Log

Link HDCP Audio EDID DPCD SDP FEC Source DUT Testing DSC Video

FEC Status Log
B FEC Capable (8b/10b)| B Generate HDP on Change [ FEC Enabled

Current link is 8b/10b
Error Counters (DPCD) FEC Status: Decode Disable Detected / Sequence NOT detected

Lane #0 Lane #1 Lane #2 Lane #3
Uncorrected block errors = = = =
Corrected block errors - - - -
Bit errors = = = =

Parity block errors - = - -

Parity bit errors = = = =
Update Clear Counters
Clear Log
HPD
Cable 00 HPD €3 Assert Deassert Pulse HPD 500 = Length, msec  Short Pulse
B anline

Figure 8.47: UCD-500 Gen2: FEC Capable set on DP Rx
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HDCP Capable

DP Rx >>> HDCP >>> Enable HDCP Capable

DP TX DP RX Event Log

Link HDCP Audio EDID DPCD SDP FEC Source DUT Testing DSC Video

HDCP 2.3
Status Configuration
I Active B HDCP Capable
0 Authenticated Keys

™ Declared as HDCP capable
[ Keys loaded

© Production

O Facsimile - "Test” - R1
O Facsimile - "Test" - R2
O None

HPD

Cable I HPD Assert Deassert Pulse HPD 500 = Length, msec  Short Pulse

Figure 8.48: UCD-500 Gen2: HDCP Capable set on DP Rx
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Load Source CDF Preset

For accurate testing results for DisplayPort CTS Assertions, it is important to input the capabilities of the
source being tested. Vendors should provide a Capabilities Declaration Form (CDF) file to test with UCD-
500.

All preset files should be located at the following directory for accessibility through UCD-Console:

C:\ProgramData\Unigraf\UCD_Console\Presets\DP_RX_LL_CTS\

You can load this preset file in UCD Console by going to DP Rx >> Source DUT Testing >> DP 1.4 LL CTS
>>Configure >> Preset (see figures below).

File Tools Window Help

DPTX DPRK  Eventlog

Link  EDID/DisplaylD  Video HDCP  Audic DPCD  SDP  FEC| SourceDUTTesting |DSC  Capture  CableInfo
DP 2.1 LLCTS

Al tests bP21LTIPRCTS  DP14LLCTS  HDCP23CTS1A  HDCP23CTS1B HDCP23CTS3A  HDCP23(TS3B  CRCVideoTests  AudioTest  Link Config Tests  Pixel Level Video Tests
Name Pass  Fail Skp  Runs  Laststatus
() 4211 Source DUT Retry on No-Reply During AUX Read after HPD Plug Event (3200us) 0 [] 0 0
(0) 4212 Source Retry on Invalid Reply During AUX Read after HPD Plug Event 0 0 0 0
[ 42.1.3 Source Device HPD Event Pulse Length Test 0 0 0 0
[J 4214 Source Device IRQ_HPD Pulse Length Test 0 0 0 0
(7] 4215 Source Device Inactive HPD / Inactive AUX Test 0 0 0 0
(7) 4221 DPCD Receiver Capability and EDID Read upon HPD Plug Event o 0 o [
(] 4222 DPCD Recaiver Capability Read upon HPD Plug Event 0 0 0 0
() 4224 EDID Read Failure #1: 12C-Over-AUX NACK 0 0 0 0
(] 4225 EDID Read Failure #2: 12C-Over-AUX DEFER 0 [ 0 0
() 4227 Branch Device Detection upon HPD Plug Event 0 1] 0 0
(7] 42.28 EDID Read on IRQ_HPD Event after ranch Device Detection 0 [ 0 0
(] 42.210 Link Status-Adjust Request AUX read interval during Link Training 0 [ 0 0
() 42,211 Various UHBR AUX read interval verification in first EQ loop 0 [ 0 0
() 42.2.12 UHBR Link Status/Adjust different FFE Request, different AUX read interval for 10 EQ loop 0 ] ] [
(] 4311 Successful Link Training at All Supported Lane Counts and 8b10b Link Speeds 0 0 0 0
Select ~ Import Export Stop on Failure Repeats: 1 <! Delay time, sec 1 s Save Report | Clear Selected  Clear All

HPD Cable Information
Cable BN HPD BN Assert Deassert  PulseHPD | 500msec & ShortPuke 750 usec (% T e R e
S onlinc

Figure 8.49 - DP Rx: Source DUT Testing.
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DP 2.1 LL CTS

General Audio DisplaylD Adaptive-Sync
Test Timeouts
Test Timeout (ms) 5000 >
Long HPD pulse duration {(ms) 1000 s

Test Automation

[T TEST_LINK_TRAINING
TEST_EDID_READ

[7) TEST_VIDEQ_PATTERN

() TEST_AUDIO_PATTERN
() VIDEO_GPERATOR_INPUT
() psc_vIs_vAL

Event indicating DUT ready = Always ready ~

DSC DUT Capabilities

DSC Version 1.2

DSC Maximum supported slice 1
DSC supported

DSC block prediction enabled

Video modes

Debug options

DUT Capabilities

Max lanes supported 4 v
Max Bitrate supported HBR3 (8.10 Gbps) e
DP 2.1 Settings
10 Gbps [ 135 Gbps [0 20 Gbps
LTTPR device count 0 s
mum Link Bandwidth Supported = 1LRBR ~

Voltage Swing level 3 (1.2V) supported
Pre-Emphasis level 3 (9.5dB) supported

(] Fixed timing DUT

O Spread Spectrum supported

Video format change without LT supported
E-DDC supported

[J Audio Info Frame supported for 2 channel audio
[J DUT is Type-C device

FEC supported

(O FEC disable sequence supported

Audio without Video supported

[JJ Max Link Bandwidth Policy supported

(] USB4 tunnel present

[ Use YCbCr 444 -> 422/420 3-tap filter

Cancel

Figure 8.50 - Source DUT Capabilities, Presets button location in red
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DP CTS Assertion Testing - Add delay for Source DUT Testing
Modify the delay to 5 seconds in UCD Console to run automated tests.

Although it is possible to select multiple tests and have UCD Console step through each item
automatically, it tends to be too fast for the USB4 Link to establish a stable link before it moves on to the
next test. This delay is necessary to allow the link to be established before tests execute.

File Tools Window Help
DPTX DPRX  Eventlog
link  EDID/DisplaylD ~ Video HDCP  Audio DPCD SDP  FEC  SourceDUTTesting DSC  Capture  Cable Info

Al tests DP21LLCTS  DP2.1LTTPRCTS DP 14 LLCTS HDCP 23 (TS 1A HDCP 23 (TS 1B HDCP 23 (TS 2A HDCP23(TS3B  CRCVideoTests  Audio Test Link Config Tests Pixel Level Video Tests

Name: Pass  Fail Skip  Runs  Laststats
(1) 4211 Source DUT Retry on No-Reply During AUX Read after HPD Plug Event (3200us) ] 0 0
(1) 4212 Source Retry on Invalid Reply During AUX Read after HPD Plug Event 0 0 0 0
() 4213 Source Device HPD Event Pulse Length Test a o 0 ]
(D) 4214 Source Device IRQ_HPD Pulse Length Test o 0 0 0
() 4215 Source Device Inactive HPD / Inactive AUX Test 0 0 0 0
[} 4221 DPCD Receiver Capability and EDID Read upon HPD Plug Event o 0 o 0
(1) 4222 DPCD Receiver Capability Read upan HPD Plug Event o 0 0 0
(1) 4224 EDID Read Failure #1: [2C-Over-AUX NACK 0 0 0 0
(1] 4225 EDID Read Failure #2: 12C-Over-AUX DEFER o 0 0 0
(0 4227 Branch Device Detection upon HPD Plug Event o 0 0 0
(] 42.28 EDID Read on IRQ_HPD Event after Branch Device Detection 0 0 0 0
() 42.210 Link Status-Adjust Request AUX read interval dunng Link Training a 0 0 ]
() 42.211 Various UHBR AUX read interval verification in first EQ loop a 0 0 ]
() 42.2.12 UHBR Link StatusAdjust different FFE Request, different AUX read interval for 10 EQ loop o 0 0 0
[ 0 0 0

() 4311 Successful Link Training at All Supported Lane Counts and 8510 Link Speeds
elected Select ¥ Configure Import EBxport | (] Stop on Failure Repeats: 1 2||oslay time,sec 5[ 2 Save Report  Clear Selected  Clear All

HPD. Cable Information
Cable BN HPD B Assert Deassert | PulseHPD  S00msec |5 | ShortPulse 750 usec ™ o R
B oniine

Figure 8.51 - Source DUT Testing: change delay to 5 seconds
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Generate DSC Content for UCD-500 as Reference Source

DSC content will need to be generated for Source - Uig
DUT testing by using a script provided in the Unigraf —

SW Bundle. B Generate DSC Content

This can be found in Windows Start >>> Unigraf >>>

o
Li
Generate DSC Content. / CenSe

#) License Manager - User's manual

Users can edit this script in Notepad and change the
location that they want the content to be located. By
default the location is:

Release Notes

C:\ProgramData\Unigraf\DSC_content_library Test automatiohaT) FRT e
TestStand

*Note:

There is a setting to Automatically create missing
contents but this only works for Sink DUT testing.

[
. SW Bundle release Notes
"
n
\C

¢ TSI Demo Application - User's manual
**Note:
This process may take over 24 hours to finish

generating DSC content for all timings.

‘ *) TSI Demo Application

@ TSI Demo Application x64

¢ TSI Example VI documentation
. TSI Release Notes

. TSI_VideoTest.llb
TSI-X Reference Manual
UCD Console

UCD Console for UCD-340 User Ma...

UCD Console for UCD-400 User Ma...

*s on
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8.2.3.3 Prompts for Video and Audio configuration

Modify Pattern and Audio Generator to match prompt’s video timing request as close as possible.

Test operator feedback required

Video and Audio pattern

pattern period = 3 Samples
. Channel 2 Audlo pattern period = 6 Samples

¢ Proceed

€ Abort

X

Figure 8.52: Video and Audio Timing Request, circled are details to match in Pattern and Audio Generator
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8.2.3.4 Using UCD-500 as Reference Source for DSC
When testing with UCD-500 as Source, DSC must be selected (Figure 18c) in the Pattern Generator tab

and video output needs to match the prompt.

DPTX DPRX  Eventlog
Link  Pattern Generator

[J MST  Number of streams 1 £

Stream 0
CTA 1920 x 1080 @ 60Hz (VIC 76)

M Color Bars

no options

Frame Rate 60.000 'S Pixel Clock 148500 &

Active 1920 [T x 1080
Total 2200 (S x 1125
Back Porch 148 |5 x 36

Start 192 [ x M

Audio Generator

HDCP  EDID  DPCD

8bpc O visa O CA

RGB

Adaptive-Sync...

Syncwidth 44 S x 5 o
Sync polarity @ (+) x @)
FrontPorch 88 51 x 4 3

Status: OK

Status: Warning: Total bitrate : 3.564 / 0.000 Gbps.

Figure 8.53 — Being asked for DSC image.

Sink DUT Testing

=l/k

Frame Rate 60.000

Active

Total

1920
2200

Back Porch 148

Start

192

Playback

x

x

reauired

DSC Compressed Video with Color Mode

Please, set-up the DUT to transmit DSC compressed image in the following video mode:

* 1920x1080 @ 30Hz, CTA

@ Color format RGB 8 bits per color, VESA

When ready, press ‘Proceed'.

Pixel Clock 148500 |%

1080 & Syncwidth 44 S

1125 4] Syncpolarity @ (+)

36 : FrontPorch 88 5

41 £ Status: OK

[J Auto-Apply

X

5

x @)

x

4

Apply

Proceed

Abort
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Testing with UCD-500 as Source will also require user to load a custom image using the generated DSC
content from step D5 of this document. Choose DSC Image then select the picture then Apply.

DP TX DP RX Event Log

Link Pattern Generator Audio Generator HDCP EDID DPCD FEC Sink DUT Testing Playback

[ MST  Number of streams 15 (] Force EDID preferred timing after (T[] Use Timings from EDID  Manage Timings
Stream 0 Stream 1

CTA 1920 x 1080 @ 60Hz (VIC 76) v 8bpc ~ @ VESA O CTA CTA 1920 x 1080 @ 60Hz (VIC 76) v 8bpc v @ VESA O CTA
Ino file selected Select ... I no options

Frame Rate 60.000 || Pixel Clock 148500 '3 Adaptive-Sync... Frame Rate 60.000 3 Pixel Clock 148.500 %

Active 1920 (5 x 1080 2 Syncwidth 44 2 x 5 % Active 1920 |3 x 1080 % Syncwidth 44 5 x 5 %
Total 2200 (2] x 1125 [2]  Syncpolarity @ (+)  x @) Total 2200 [2] x 1125 [3]  Syncpolarity B ()  x @)
Back Porch 148 | x 36 |3 FrontPorch 88 [ x4 v BackPorch 148 |2 x 36 |2  frontPorch 88 S0 x4 5]
Start 192 |3 x 41 |3 Status: oK Start 192 |3 x 41 |3 Status: oK

Status: Info: Total bitrate : 0.000 / 0.000 Gbps. O Auto-Apply

Figure 8.54: Uploading up the DSC Image

Choose the DSC file that matches the resolution, coloring, and bits-per-color.

Generator | Aud
attern Generator =
DSC Compressed Video with Color Mode
Please, set-up the DUT to transmit DSC compressed image in the
920 x 1080 @ - following vide:

When ready, press 'Proceed'.

€ v 4 . Windows-SSD (C:) ProgramData Unigraf DSC_content_library

” Open

Organize v New folder

Name
# Quick acc
. .unigraf_default_image_8k.ppm.src

. ER ! PR No preview
I 1920x1080_RGB444 BPY. bpc@ bpp128_lslicew_2sliceh_8lb.dsc 1/3/2022 11:10 AM available.
B Documents 920 RGB444 BPY_bpc8_bpp128_1slicew_2sliceh_13lb.dsc 1/3/2 31 AM

B Pictures 9 0_RGB444_BPY_bpc8_bpp128_1slicew_4sliceh_8lb.dsc

M GitHuh

M Desktop

Downloads

File name: | 1920x1080_RGB444_BPY_bpc8_bpp128_1slicew_2sliceh_8lb.dsc All (*.gif;* jpg;*.jpeg;*.png;*.brr

Sancs

Figure 8.55: How to Check Which Image to Choose From the DSC Images list.
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8.2.3.5 Using UCD-500 as Reference Sink for DSC

When using UCD-500 as Reference Sink for DSC testing, DSC capable needs to be enabled:

DP Rx >>> DSC >>> Enable DSC Capable

Click Apply after checking off this option to apply default capabilities.

DPTX DPRX  Event Log

Link HDCP Audio EDID DPCD sop FEC

B DSC Capable (8b/10b)

DSC Wajor Version:

RC block size:

Bits per Pixel Increment:

Throughput mode 0:

Line buffer depth:
Supported Color Depths
B 8 Bits per color channel
B 10 Bits per color channel

B 12 Bits per color channel

HPD

Cable 20 HPD 23 Assert Deassert Pulse HPD 500

[ DSC Enabled
1

65536 bytes

1/16 bpp

340MP/s

16 bits

Source DUT Testing

DSC Minor Version:
~ RC buffer size, in blocks:
«  Block Prediction:
~  Throughput mode 1:

~  Maximum Slice Width:

Supported Color formats H-Slice Capabilities

@ rGe

8 YChCr 4:4:4

8 Simple YChCr 4:2:2
B Native YChCr 4:2:2
8 YCbCr 4:2:0

() Auto-Apply ] HPD pulse

Figure 8.56: UCD-500, DSC Capable set on DP Rx

8 1Slice / DSC Sink
8 2 Slice / DSC Sink
8 45Slice / DSC Sink
() 6 Slice / DSC Sink
@ 8 Slice / DSC Sink

on Apply Reset

> Lengt

DSC  Video

2

4
Supported
340MP/s

2560

8 10 Slice / DSC Sink
8 12 Slice / DSC Sink
8 16 Slice 7 DSC Sink
8 20 Slice / DSC Sink
B 24 Slice / DSC Sink

Refresh Apply

h, msec  Short Pulse
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Visual Inspection

When UCD Console asks for video test pattern result, user must take a snapshot of the video stream and
inspect the captured frame. If the snapshot looks as expected with no distortions, then it passes.

DPTX DPRX  Eventlog

Link HDCP Audio EDID DPCD SDP FEC Source DUT Testing DsC Video

Auto Record Capture Open Full Screen ("] Fit Horizontally Stream: @ 0 O 1 Disable Preview

Video  UCD_snap_15-05.26510 [

I Test operator feedback required

Video pattern test
Please check video pattern.

- If video is expected and correct. click ‘Pass’.
- > - If video is not correct, click 'Fail'.
Log —

convert_rgh 1 |

simple 422

vbr_enable
bits_per_pixel
pic_height

pic_width

slice_height
slice_width

chunk_size
initial_xmit_delay
initial_dec_delay
initial_scale_value
scale_increment_interva.
srale_dacrement interwal

Pass Fail Abort

00 (1€) \ - I

HFD

Cable (I HPD 223 Assert Deassert Pulse HPD 500 - Length, msec  Short Pulse

Figure 8.57: UCD-500 DP Rx - Visual inspection for DSC
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8.2.4 M42DE Testing Solution

8.2.4.1 Settings for M42DE as Reference Source
HDCP 2.3 Authentication Enabled - Source

This is only needed for HDCP testing. HDCP needs to be enabled on both the sink and source. To enabled
it for the M42DE when it’s the source, go to Generator = Tools >HDCP Test, then choose the HDCP
mode. Note, you must check the Authenticated and make sure it’s a “YES.” If it’s a no that means HDCP is
not enabled on the sink.

i@l Disconnect

2 Refresh
Format Pattern Tools Topology

Link Train Options
ALPM HDCP Mode
Backlight None | 13
Key Type
Facsimile
Status

EDID Decode
DisplaylD Decode
EDID Comp
Image Shift

:YES
rel bc 68 5c 47
1202

:SND_VALID
Image Ctrl ‘RCVD VALID
psc ) ] :NOT_RCVD

NO_STORED_KM :SND_VALID
Editors HPRIME :RCVD_VALID
PAIRING :RCVD_VALID
LC_INIT :SND_VALID
LPRIME :RCVD_VALID

AUTHENTICATED :YES

RCVIDLST_ACK :MSG_NOT_SND
STRM_MGMT :MSG_NOT_SND
STRM_RDY :NOT_RCVD
STRM_ID

STRM_TYP

DEPTH

DEV_COUNT

[cLose]
Figure 8.58: M42d Source — HDCP enabled.
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8.2.4.2 Settings for M42DE as Reference Sink
HDCP 2.3 Authentication Enabled - Sink

This is only needed for HDCP testing. HDCP needs to be enabled on both the sink and source. To enabled
it for the M42DE when it’s the sink, go to Receiver = HDCP Test, then choose the HDCP mode. Note, you
must check the Authenticated and make sure it’s a “YES.” If it’s a no that means HDCP is not enabled on
the source.

Tools: M42D (192.168.1.3) DisplayPort/USBC 2.0 Protocol Analyzer RX - RX X
Config/Status None 1.3
LTTPR T—
e e
MST : YEIE -
Facsimile  Facsimile #2
Hot-plug
. R Status
DisplaylD epeater REFRESH
HDCP ZELIEL Disabled HDCP2ENABLED :YES
RTX :e7 1d £b 36 34 da 09 Te
ALPM Depth TXCAPS :02 00 00
<DP ARE INIT :RCVD_VALID
0 RX_CERT : SND_VALID
USB-C STORED_KM :RCVD_VALID
Device Count NO_STORED_KM :NOT RCVD
Error Info HPRIME :SND_VALID
Backlight 0 PAIRING :NOT_RCVD
g LC_INIT :RCVD_VALID
SPDIF / Trigger LPRIME :SND_VALID

ALID

Analysis IAUTHENTICATED :YES I
TMISE. NOT_SND

RCVIDLSE_ACK :NOT RCVD

STRM_MGMT :NOT_RCVD
STRM_RDY :MSG_NOT_SND
STRM_ID :0

STRM_TYP :0

[cuose ]|
Figure 8.59: M42de Sink — HDCP enabled.

8.2.4.3 Load Source CDF

For accurate testing results for DisplayPort CTS Assertions, it is important to input the capabilities of the
source being tested. Vendors should provide a Capabilities Declaration Form (CDF) file to test with
M42DE.

All CDF files should be located at the following directory for accessibility through M42DE:
For Source Tests: C:\QuantumData\workspace\dp14srcct\cdf
For Sink Test: C:\QuantumData\workspace\dp14sinkct\cdf

You can load this file in M42DE by going to “CDF Entry tab.” Press on the Open and choose which CDF
you want to load.

Page | 151



®or

yree CT Core R1.0

Instrument: M42D [19 = Connect Cards

Skve Export <not saveds

Manufacturer @

Model @

Port_Tested @ 1

MAX_LANE COUNT @ 12
MAX_LINK RATE @ 1.62(RBR) | 2.70(HBR) | 5.40 (HBR2) [ERTYCELE]
DRIVE_LEVEL3_SUPPORTED © No

PREEMP_LEVEL3_SUPPORTED @

MINVS_LEVEL @ 123
MIN_PE_LEVEL © 0 N E]
(1) DP Port

DEVICE_TYPE @
< (2) USB Type C Port.

< (1) No event required.

< (2) Completion of EDID read.

< (3) End of link training (write of TRAINING_PATTERN_SET to 00b
# (4) Start of video stream (default)

DEVICE_READY_INDICATOR @

SPRO_SPEC_GLK @ [ ves JIYS
EDDC_SUPPORTED © [ ves VY

V_FMT_CHNG NO RETRAIN ©  Yes

Figure 8.60: M42DE Upload CDF
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8.3 Troubleshooting CV System (MR system)

8.3.1 BIOS Configuration for USB4 CV System
CV System has a special BIOS configuration for testing with USB4 Command Verifier. If there is any

concern that BIOS has been modified, users can check that their BIOS settings match the following table:

Advanced\Platform Misc Configuration

PCI Express Native Power Management Enabled
Native ASPM Auto

DMI Link ASPM Control Auto
ASPM L1

L1 Substates L1.1&L1.2
DMI Gen3 ASPM Control ASPM L1
DMI Gen3 ASPM ASPM L1

Advanced\System Agent Configuration\Graphics Configuration
iGPU Multi-Monitor | Enabled

Advanced\Thunderbolt(TM) Configuration
Discrete Thunderbolt(TM) Support | Enabled

Advanced\Thunderbolt(TM) Configuration\Discrete Thunderbolt(TM)

Configuration
Thunderbolt Boot Support Enabled
GPIO filter Disabled

Advanced\Thunderbolt(TM) Configuration\Discrete Thunderbolt(TM)
Configuration\DTBT Controller 0 Configuration

DTBT Controller 0 l Enabled

Advanced\System Agent (SA) Configuration
Control lommu Pre-boot Behavior | Enable I0OMMU during boot

Can't manually locate the following:
PCIEX16_3 Bandwidth | X4 Mode
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8.3.2 Check Power Connections to USB4 Host Card
CAUTION!
Power off Motherboard before making changes to hardware connections

USB4 CV System is setup to use Port A on USB4 Host Card as PUT.

In reference to the figures below, please make sure the following connections are set up:

Onboard DisplayPort DPSNK1
Onboard USB2.0 Type A Port USB2 PA
USB2.0 Header — USB+5V Pin JB1—IN_5v0
USB2.0 Header — GND JB1—-GND

USB2 PB USB2 PA
USB 2.0 port for Port B | USB 2.0 port for Port A

DPSNK2 ) - B .
DP_IN for Port B [ E= -- - A N || TypeC Port B

DPSNK1

DP_IN for Port A ; TypeC Port A

Figure 5.61: USB4 Add-in Host Card - Ports
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Figure5.62: USB4 CV System Motherboard Diagram
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USB P1+ —= =+ USB P2+

GND 1®|*1 GND

s USB+5V
= USB_P2-
"T"NC

PIN 1

USB+5V
USB_P1-

Figure 5.63: USB4 CV System Motherboard - USB2.0 Headers

Figure 1.64: USB4 Add-in Host Card - Power Pinout JB1
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8.4 Chapter 7 Linux Host

To run chapter 7 test on the Linux system, two computers are needed. One is the UUT (Linux), and
the second computer is the remote Window machine (USB4 Win-x64 system). Make sure both
systems have the same USB4 CV version, and that the Windows machine has the LeCroy USB
Protocol Suite.

8.4.1 SetUp Remote Windows Machine

8.4.1.1 Set Up the proFPGA.

Referto Time Measurement Equipment - Setup Procedure above to set up the proFPGA on remote
Window machine (USB4 Win-x64 system).

8.4.1.2 Set up IP Address on remote Windows machine
Referto Set up IP Address on Window above.

8.4.1.3 Install USB4CV and Protocol Suite

Make sure that USB4CV version on the remote Windows machine is the same version as USB4CV
on the Linux system

Also, install the appropriate USB Protocol Suite version for the USB4CV version. See
ReleaseNotes_USB4CV.txt for the correct LeCroy Protocol Suite version.

8.4.1.4 Start USB Protocol Suite

Refer to Starting LeCroy on Windows Machine above to start the USB Protocol Suite on the remote
Windows machine.
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8.4.2 Running The Test

Now on the remote Windows machine (Win-x64 machine), open USB4 CV and filter the tests by
Host tests and make sure Debug is selected in the test mode.

B 7 USB4 Comrmand Verifier

ite
|Chapter?T|me Calc on Win-x64 for Win-ARM or Linux Host | «

Host (AN_HOST_DFPT) [Chapter 1< - Host Interface] Tests

Host (AMN_HOST_DFP1) [Chapter 4 - Logical] Tests

Host (AN_HOST_DFP1) [Chapter 5 - Transport] Tests

Haost (AMN_HOST_DFP1) [Chapter & - Configuration] Tests

Host (AN_HOST_DFP1) [Chapter 8 - Registers] Tests -

Filters | Host Tests " Refresh Test Suites

Select Test Mode

Compliance Test

@ Debug

TP Test Failed

Select Test Right-click on tests for mare information

Tirmne Calculations Only
Run Calculation when prompted from USBACY

Time Calculation - [PA - HiFi]

Time Calculation - [PA - LowRes]

Time Calculation - [PB - HiFi]

Time Calculation - [PB - LowRes]

Time Calculation - [TDIFF - HiFi]

Time Calculation - [TDIFF - LowRes]

Opticnal Test Description

Run Launch Report Viewer | | Open Report Directory

Loaded 'Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host'".

Update Display

Exit
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On the UUT system, make sure the setup for chapter 7 is connected to the UUT. Open USB4 CV and
filter the tests by Host. Select Host Single-Port Win ARM or Linux (setup 1) if the UUT has one router

for one port. Press Run

W UsB4 Command Verifier

Select Test Suite

Heost (EX_HOST_DFP1) [Chapter 6 - Configuration] Tests
Host (EX_HOST_DFP1) [Chapter 8 - Registers] Tests
Host Multi-Port Win-ARM or Linux (Setup 5) [Chapter 7 - Time Sync] Tests

gle Port Win ARM or Lini

TR

T TCTEpeT

Filters | Host Tests =

Select Test Mode

®) Compliance Test

Debug

EET st o]

Select Test

Refresh Test Suites

Right-click on tests for more information

Loaded 'Host Single Port Win ARM or Linux (Setup 1) [Chapter 7 - Time Sync] Tests'.

V| Host Single-Port (SD_HOST_DFP_TMU_01) [Chapter 7 - Time Sync| Tests
/| Time Synchronization Tests

TD 7.001 Host Single-Port Bi-Directional HiFi Mode Test

V| TD 7.002 Host Single-Port Uni-Directional HiFi Mode Test

V| TD 7.003 Host Single-Port Uni-Directional LowRes Mode Test

V| TD 7.004 Host Single-Port TMU Mode Change Test

v

v

v

<

TD 7.005 Host Single Port Future Time Posting 15 Days Test
TD 7.006 Host Single-Port Future Time Posting 1 Hour Test
TD 7.101 Host Single-Port Enhancad Uni-Directional HiFi Mode Test

Optional Test Description

Launch Report Viewer

Open Report Directory

Update Display Exit

Once you press run in the UUT system, a pop-up window will appear while the test is running. The
pop-up window will ask the user to run a test in the remote Windows machine (USB4 Win-x64

system)

WY UsB4 Command Verifier

Select Test Suite

Host (EX HOST DFP1
Host (EX HOST DFP
Haost Multi-Pert Win

Filters

Select Test M|
®) Compliance Test

Debug

Select Test

V| Host Single-Port (SD_HOST DFP TMU 01) [Chapter 7 - Time Sync] Tests
V| Time Synchronization Tests
TD 7.001 Host Single-Port Bi-Directional HiFi Mode Test
TD 7.002 Host Single-Port Uni-Directional HiFi Mode Test
TD 7.003 Host Single Port Uni Directional LowRes Mode Test
TD 7.004 Host Single Port TMU Made Change Test
TD 7.005 Host Single-Port Future Time Posting 15 Days Test
TD 7.006 Host Single-Port Future Time Posting 1 Hour Test
TD 7.101 Host Single-Port Enhanced Uni-Directional HiFi Mode Test

L L LR

Optional Test Description

Abort Launch Report Viewer | | Open Report Directory

Writing Past Time on DEVICE GOLDEN: 0x1

Polling on DEVICE GOLDEN until Post Time = 0 (max counter = 1) ..
1: Post Time = 0

Current Local Tima: 14045743366012928 = 0316877710 [ns|

Initial Time Posting succeeded.

nd of TMU Initial Time Posting -

Start of Set TMU Made

i W1 UsBacy X

Va Run Chapter 7 Time Calc on Win-x64 - [PA - HiFi].
W

Click Pass or Fail when it is finished.

Right click on tests for more information |

Se

Pass Fail
S€ Abort Test Suite
Se
Setting TS Packet Interval on DEVICE GOLDENET6 [us]

Setting on HOST_UUT Freq Measurement Window: 300 AvgConst: &
Setting on DEVICE_GOLDEN Freq Measurement Window: 800 AvgConst: 8
Writing Disable Time Sync bit on DFP: 0

Writing Disable Time Sync bit on UFP: 0

-~ End of Set TMU Moda -

Allowing 300 microseconds for USB4CY to read the Local Time registers.

----- End of TMU Test Initialization ------

Start of TMU Test

Update Display
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Now go back to the remote Windows machine (USB4 Win-x64 system) and look for the testin the

UUT system pop-up window.

B USB4 Command Verifier

Select Test Suite

Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host =
Host (AN_HOST_DFP1) [Chapter 12 - Host Interface] Tests

Hest (AN_HOST_DFP1) [Chapter 4 - Logical] Tests

Hest (AN_HOST_DFP1) [Chapter 5 - Transport] Tests

Hest (AN_HOST_DFP1) [Chapter & - Configuration] Tests

Hest (AN_HOST_DFP1) [Chapter & - Registers] Tests s
Filters | Host Tests -3 Refresh Test Suites

Select Test Mode

Compliance Test

® Debug

(T e i

Select Test Right-click on tests for more information

Time Calculations Only
o foTeTTHETpTOTTE e S

I ¥ Time Calculation - [PA - HiFi]

TITE CarCutatom = [P = LowWRes]

Time Calculation - [PB - HiFi]

Time Calculation - [PB - LowRes]

Time Calculation - [TDIFF - HiFi]

Time Calculation - [TDIFF - LowRes]

Optional Test Description

Launch Report Viewer | | Open Report Directory

Press Run

Loaded 'Chapter 7 Time Calc on Win-x64 for Win-ARM or Linux Host'.

Update Display

Exit

Wait for the test to finish in the remote Windows machine (USB4 Win-x64 system) first. Then press

OK

N_HOST_DFP1) [Chapter 12 - Host Interface]
Host (AN_HOST_DFP1) [Chapter 4 - Logical] Tests
Host (AN_HOST_DFP1) [Chapter 5 - Transport] Tests

Delta: £.0032 [ns]
216

Time stamp: 0x007744d1f3db3d6e
Time: 512255719899.6150 deal: 512255719899.6085

Hast (AN_HOST_DFP1) [Chapter & - Configuration] Tests Delta: 0.0065 [ns]

Host (AN_HOST_DFP1) [Chapter 8 - Registers] Tests 27

Time stamp: 0x007744d2385b6b40

Filters | Host Tests Refresh Test Suites | | Time: 512255735899.4180 Ideal: 512255735899.4004

Select Test Mode 218

Compliance Test

Delta: £.0095 [ns]

Time stamp: 0x007744d276db3%dc
Time: 512255751899.2260 deal: 512255751899.2134

® Debug Delta: 0.0126 [ns]
218
Time stamp: 0x007744d2b55b0340
T st Failed W7 useacy X
Select Test Right-click on tests for more inform  Test suite Passed!
Time Calculations Only
Run Calculation when prompted from USB4CY
v
Time Calculation - [PA - LowRes]
Time Calculation - [P8 - HiFi] Time: 512255799898.6187 |deal: 512255799898.6437
Time Calculation - [PE - LowRes] el
Time Calculation - [TDIFF - HiFi]
Time Calculation - [TDIFF - LowRes] AT DT ]
Time Calculation check passed.
Stop time : Oct 31,2024 - 18:59:01
Duration: 10 seconds.
Stopping Test :
Number of: Fails (0); Aborts (0); Warnings (0)
Cleaning up Test Sute...
Optional Test Description
Abort Launch Report Viewer | | Open Report Directory Update Display Exit
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Go back to the UUT system, and press pass if the test passes in the remote Windows machine
(USB4 Win-x64 system). Otherwise, press fail

Select Test Suite

Time Sync] Tests

Host Single-Port Win-x64 (Setup 1) [Chapter

Time Sync] Tests
Filters | Host Tests Refresh Test Suites
Select Test Mode

®) Compliance Test

Debug

(PEZET: fost aile

Writing Post Time on DEVICE_GOLDEN: Ox1

Polling on DEVICE GOLDEN until Post Time = 0 (max counter = 1) ...
1: Post Time = 0

Current Local Time: 14045743366012928 = 0x31e68777f0 [ns]

Initial Time Posting succeeded

————— End of TMU Initial Time Posting --—---

----- Start of Set TMU Mode ------

pi ! UsB4cv x
Se¢
W Run Chapter 7 Time Calc on Win-x64 - [PA - HiFi].

Click Pass or Fail when it is finished.

Select Test Right-click on tests for more information | __

V| Host Single-Port (SD_HOST_DFP_TMU _01) [Chapter 7 - Time Sync| Tests
V| Time Synchranization Tests
| TD 7.001 Host Single-Port Bi-Directicnal HiFi Mode Test
V' TD 7.002 Host Single-Port Uni-Directional HiFi Mode Test
V' TD 7.003 Host Single Port Uni Directional LowRes Mode Test
V' TD 7.004 Host Single-Port TMU Mode Change Test
V! TD 7.005 Host Single-Port Future Time Posting 15 Days Test
V' TD 7.006 Host Single-Port Future Time Posting 1 Hour Test
V| TD 7.101 Host Single-Port Enhanced Uni-Directional HiFi Mode Test

Optional Test Description

Abort Launch Report Viewer | | Open Report Directary

2 Pass Fail | I

38 Abort Test Suite
Se
Setting TS Packet Interval on DEVICE_GOLDEN: 16 [us]
Setting on HOST UUT Freq Measurement Window: 800 AvgConst: 8
Setting on DEVICE_GOLDEN Freq Measurement Window: 800 AvgConst: 8
Writing Disable Time Sync bit on DFP: 0
Writing Disable Time Sync bit on UFP: 0
End of Set TMU Made
Allowing 300 microseconds for USB4CV to read the Local Time registers.

---—-- End of TMU Test Initialization -—----

rrrrr Start of TMU Test -

Update Display Exit

In some test cases, the user must run the Time calculation test in the remote Windows machine

(USB4 Win-x64 system) multiple times.

Once all tests are finished in the UUT system, save all logs and traces in both the UUT system and
the remote Windows machine (USB4 x64 system). The user will need to submit both results.

Any other USB connections between hosts/devices/hubs setup that are not going to the analyzer
should use a 0.8m Accell USB4 passive cable.
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8.5 Linuxusb4 hi Driver

8.5.1 Load usb4_hi Driver Manually

In the usb4cv-gui directory locate the driver file
Or

In the usb4cv-cli directory locate the driver file

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-gui/usb4cv-guifdrivers

) |

sudo modprobe -r thunderbolt

=1 linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-gui/usbdcv-gui/drivers

$ sudo modprobe -r thunderbolt
[sudo] password for linux-1:

$
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sudo modprobe usb4_hi

Ial linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-guifusb4cv-gui/drivers

$ sudo modprobe -r thunderbolt
[sudo] password for linux-1:
udo modprobe usb4_hi

$
H

s
1

sudo dmesg | tail

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-guifusb4cv-guifdrivers

S sudo modprobe -r thunderbolt
[sudo] password for linux-1:

$ sudo modprobe usb4_hi

$ sudo dmesg | tail

27.363481] audit: typ 400 audit(1730453280.280:63): apparmor="DENIED" operatio capable" class="cap" profili fusr/lib/snapd/snap-confine" pid=2060 com

snap-confine” capability=12 capname="net_admin"

27.363487] audit: typ 400 audit(1730453280.280:64): apparmo DENIED" operatio capable” clas cap" profil Jusr/lib/snapd/snap-confin

snap-confine" capability=38 capname="perfmon"
263.346369] xhci_hcd 0000:37:00.0: xHC error in resume, USB 0x401, Reinit

263.346372] usb usb3: root hub lost power or was reset

263.346373] usb usb4: root hub lost power or was reset

263.353685] ACPI: bus type thunderbolt unregistered

363.634921] usb4_hi: loading out-of-tree module taints kernel.

303.634924] usb4_hi: module verification failed: signature and/or required key missing - tainting kernel
303 usb4a_hi eeee0:03:00. 12 paths supported

303.6 usb4_hi 0000:03:00. driver initialized

Note, the number of paths supported is based on the host.

8.5.2 Re-build usb4 _hi Driver

If the kernel is updated, then the user must re-build and reinstall the driver.
For cv-gui users: Go to ~/Documents/usb4cv-gui/usb4cv-gui/driver
Run sudo ./complieDriverUbuntu.sh

linux-1@linux1-System-Product-Name: ~/Documents/usbacv-guifusbacv-gui/drivers

$ sudo ./compileDriverUbuntu.sh
make -C /lib/modules/6.8.0-45-generic/build M=/home/linux-1/Documents/usb4cv-gui/usbacv-gui/drivers/usb4_hi clean
: Entering directory '/usr/src/linux-headers-6.8.0-45-generic
/home/1inux-1/Documents/usbdcv-gui/usbd4cv-gui/drivers/usb4_hi/Module.symvers
: Leaving directory '/usr/src/lin headers-6.8.0-45-generic
-C /lib/modules/6.8.0-45-generic/build /home f1inux-1/Documents/usb4cv-gui/usbdcv-gui/drivers/usb4_hi medules
: Entering directory '/usr/src/linux-headers-6.8.0-45-generic
the compiler differs from the one used to build the kernel
rnel was built by: x86_64-1inux-gnu-gcc-12 (Ubuntu 12.3.6-1ubuntul~22.604) 12.3.0
using: gce-12 (Ubuntu 12.3.@-1ubuntul~22.04) 12.3.0
/home/1inux-1/Documents/usbacy-gui/usbacv-gui/drivers/usba_hi/usba-hi-core.o
/home/linux-1/Documents /usbacy-gui/usb4cv-gui/drivers/usb4_hi/usba-hi-chardev.o
/home/1inux-1/Documents/usb4cv-gui/usbacv-gui/drivers/usba_hi/usba-hi-ioctl.o
1/Documents /usb4cv-gui/usbacv-guifdrivers/usba_hi/usba-hi-pci.o
1/Documents /usb4cy-gui/usb4cv-gui/drivers/usb4_hi/usba_hi.o
MODPOST /home/linux-1/Documents/usbacy-gui/usbacv-gui/drivers/usba_hi/Module.symvers
CC [M] /home/linux-1/Documents/usbacy-gui/usbacv-gui/drivers/usba_hifusba_hi.mod.o
LD [M] /home/linux-1/Documents/usbdcv-qui/usbacv-gui/drivers/usba_hifusba_hi.ko
BTF [M] /home/linux-1/Documents/usbdcy-gui/usb4cv-gui/drivers/usba_hi/usba_hi.ko
Skipping BTF generation for /home/linux-1/Documents/usbdcv-guifusbacv-gui/drivers/usb4_hi/usb4_hi.ko due to unavailability of vmlinux
make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-45-generic
make -C /lib/modules/6.8.0-45-generic/build M=/home/linux-1/Documents/usb4cv-gui/usbdcv-gui/drivers/usb4_hi modules_install
: Entering directory '/usr/src/linux-headers-6.8.0-45-generic
INSTALL /lib/modules/6.8.0-45-generic/updates/usb4_hi.ko
/lib/modules/6.8.0-45-generic/updates/usb4_hi.ko
DEPMOD /lib/modules/6.8.0-45-generic
make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-45-generic
Driver installed.

pid=2060 com
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Load the usb4_hi driver
n

Recent

* Starred

s Home

) Documents

Downloads

Music

a7 Pictures

Videos

[ Trash

Other Locations

e . e L —— T OO =

1
|

o
X

drivers : |[a =

usb4_hi compileDri README. switchusB4 usb4_hi.
verUbuntu, txt HiDriver.sh conf
sh

~ linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-gui/usb4cv-gui/drivers (o}

$ sudo ./switchuUsB4HIDriver.sh usb4_hi
[sudo] password for linux-1:
Removing thunderbolt driver (attempt 1/3)...
Waiting 5s...
Installing usb4_hi driver (attempt 1/3)...
Waiting 5s...

Make sure usb4_hiis loaded

+1

[ 51.999275]

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-gui/usb4cv-qui/drivers

B $ sudo dmesg | tail
audit: type=1400 audit(1730238980.658:63): apparmor="DENIED" operation="capable" class="cap"

ile="fusr/lib/snapd/snap-confine" pid=2084 comm="snap-confine" capability=12 capnam net_admin”

[ 51.999280]

audi type=1400 audit(1730238980.658:64): apparmor="DENIED" operatio capable" class="cap"

ile="/fusr/lib/snapd/snap-confine" pid=2084 comm="snap-confine" capability=38 capname="perfmon"

113.985958]
113.985962]
113.985963]
113.993415]
119.022275]

119.822278]
119.022820]
119.022906]

xhci_hcd 0000:37:00.0: XHC error in resume, USBSTS 0x401, Reinit

usb usb3: root hub lost power or was reset

usb usb4: root hub lost power or was reset

ACPI: bus type thunderbolt unregistered

usb4_hi: loading out-of-tree module taints kernel.

usb4_hi: module verification failed: signature and/or required key missing - tainting kernel
usb4_hi ©000:03:00.0: 12 paths supported

usb4_hi 0000:03:00.0: driver initialized
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For cv-cli users: Go to ~/Documents/usb4cv-cli/usb4cv-cli/drivers
Run sudo ./compileDriverUbuntu.sh

linux-1@linux1-System-Product-Name: ~/Documents/usb4cv-clifusb4cv-cli/drivers

S sudo ./compileDriverUbuntu.sh
[sudo] password for linux-1:
make -C /lib/modules/6.8.0-53-generic/build M=/home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hi clean
Entering directory '/fusr/src/linux-headers-6.8.0-53-generic’'
/home /1inux-1/Documents/usb4cv-cli/usbdcv-cli/drivers/usb4_hi/Module.symvers
Leaving directory '/usr/src/linux-headers-6.8.0-53-generic’
make -C /lib/modules/6.8.0-53-generic/build M=/home/1linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi modules
Entering directory '/fusr/src/linux-headers-6.8.0-53-generic’
: the compiler differs from the one used to build the kernel
The kernel was built by: x86_64-1linux-gnu-gcc-13 (Ubuntu 13.3.0-6ubuntu2~24.04) 13.3.0
You are using: gcc-13 (Ubuntu 13.3.0-6ubuntu2~24.04) 13.3.0
CC [M] /home/linux-1/Documents/usb4cv-clij/usb4cv-cli/drivers/usb4_hi/usb4-hi-core.o
[M] /home/linux-1/Documents/usbdcv-clifusbdcv-cli/drivers/usb4_hifusb4-hi-chardev.o
[M] /home/linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hifusb4-hi-ioctl.o
[M] /home/linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi/usb4-hi-pci.o
LD [M] /home/linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi/usb4 hi.o
MODPOST /home/linux-1/Documents/usb4cv-cli/usbdcv-cli/drivers/usb4_hi/Module.symvers
CC [M] /home/linu /Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hifusb4_hi.mod.o
LD [M] /home/linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi/usb4_hi.ko
BTF [M] /home/linux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi/usb4_hi.ko
Skipping BTF generation for /home/linux-1/Documents/usb4cv-cli/usbdcv-cli/drivers/usb4_hi/usb4 hi.ko due to unavailability of wvml
inux
make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-53-generic’
make -C /lib/modules/6.8.0-53-generic/build M=/home/1inux-1/Documents/usbdcv-cli/usbdcv-cli/drivers/usb4_hi modules_1install
make[1]: Entering directory '/fusr/src/linux-headers-6.8.0-53-generic’
INSTALL /1lib/modules/6.8.0-53-generic/updates/usb4_hi.ko
SIGN /1lib/modules/6.8.0-53-generic/updates/usb4_hi.ko
DEPMOD /lib/modules/6.8.0-53-generic
make[1]: Leaving directory '/usr/src/linux-headers-6.8.0-53-generic'
Driver installed.

Load the usb4_hi driver

$ sudo ./switchUSB4HIDriver.sh usb4_hi
[sudo] password for 1linux-1:
Removing thunderbolt driver (attempt 1/3)...
Waiting 5s...
Installing usb4_hi driver (attempt 1/3)...
Waiting 5s...

Make sure the usb4_hi driver will load

3 udo dmesg | tail
.631728] usb usb3: root hub lost power or was reset
.631730] usb usb4: root hub lost power or was reset
.649814] ACPI: bus type thunderbolt unregistered

.683010] usb4_hi: loading out-of-tree module taints kernel.

.683014] 4 hi: module verification failed: signature and/or required key missing - tainting kernel
.683573] usb4_hi 00O0:03:00.0: 12 paths supported

.683662] usb4_hi 0000:03:00.0: driver initialized
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8.5.3 Driver Signature for usb4_hi Driver

USB4CV communicates directly with the usb4_hi driver. This might require the user to do one of the
following:

e Disable secure boot in the BIOS firmware setup screen. We suggest restoring this setting
when you are done running tests.

e Signthe usb4_hidriver, and then install the signed driver. Details on this are beyond the
scope of this document.
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