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Technology Licenses

The hardware and/or software described in
this document are furnished under a
license and may be used or copied only in
accordance with the terms of such license.

U.S. Government Rights

The Software is “commercial computer
software,” as defined by Federal Acquisition
Regulation (“FAR”) 2.101. Pursuant to FAR
12.212 and 27.405-3 and Department of
Defense FAR Supplement (“DFARS”)
227.7202, the U.S. government acquires
commercial computer software under the
same terms by which the software is cus-
tomarily provided to the public. Accord-
ingly, Keysight provides the Software to
U.S. government customers under its stan-
dard commercial license, which is embod-
ied in its End User License Agreement
(EULA), a copy of which can be found at
http://www.keysight.com/find/sweula. The
license set forth in the EULA represents the
exclusive authority by which the U.S. gov-
ernment may use, modify, distribute, or

disclose the Software. The EULA and the
license set forth therein, does not require
or permit, among other things, that Key-
sight: (1) Furnish technical information
related to commercial computer software
or commercial computer software docu-
mentation that is not customarily provided
to the public; or (2) Relinquish to, or other-
wise provide, the government rights in
excess of these rights customarily provided
to the public to use, modify, reproduce,
release, perform, display, or disclose com-
mercial computer software or commercial
computer software documentation. No
additional government requirements
beyond those set forth in the EULA shall
apply, except to the extent that those
terms, rights, or licenses are explicitly
required from all providers of commercial
computer software pursuant to the FAR and
the DFARS and are set forth specifically in
writing elsewhere in the EULA. Keysight
shall be under no obligation to update,
revise or otherwise modify the Software.
With respect to any technical data as
defined by FAR 2.101, pursuant to FAR
12.211 and 27.404.2 and DFARS 227.7102,
the U.S. government acquires no greater
than Limited Rights as defined in FAR
27.401 or DFAR 227.7103-5 (c), as appli-
cable in any technical data.

Warranty

THE MATERIAL CONTAINED IN THIS
DOCUMENT IS PROVIDED "AS IS," AND IS
SUBJECT TO BEING CHANGED, WITHOUT
NOTICE, IN FUTURE EDITIONS. FURTHER,
TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, KEYSIGHT DISCLAIMS
ALL WARRANTIES, EITHER EXPRESS OR
IMPLIED WITH REGARD TO THIS MANUAL
AND ANY INFORMATION CONTAINED
HEREIN, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. KEYSIGHT SHALL

NOT BE LIABLE FOR ERRORS OR FOR
INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH THE
FURNISHING, USE, OR PERFORMANCE OF
THIS DOCUMENT OR ANY INFORMATION
CONTAINED HEREIN. SHOULD KEYSIGHT
AND THE USER HAVE A SEPARATE
WRITTEN AGREEMENT WITH WARRANTY
TERMS COVERING THE MATERIAL IN THIS
DOCUMENT THAT CONFLICT WITH THESE
TERMS, THE WARRANTY TERMS IN THE
SEPARATE AGREEMENT WILL CONTROL.

Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating proce-
dure, practice, or the like that, if not
correctly performed or adhered to,
could result in damage to the product
or loss of important data. Do not pro-
ceed beyond a CAUTION notice until
the indicated conditions are fully
understood and met.

A WARNING notice denotes a hazard. It
calls attention to an operating proce-
dure, practice, or the like that, if not
correctly performed or adhered to,
could result in personal injury or death.
Do not proceed beyond a WARNING
notice until the indicated conditions
are fully understood and met.
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1 Introduction

Overview

This guide provides a detailed description of the Keysight N5991U32A
USB3.2 Test Automation Software Platform.

The BitifEye “ValiFrame” Test Automation software is globally marketed
and supported by Keysight Technologies as N5991. This document
describes the calibrations and test procedures conducted by N5991
ValiFrame for USB3.2 (Universal Serial Bus).

The N5991 software calibrates the stress conditions and controls all test
electronic equipment for automated receiver tolerance tests. The receiver
tests described in this document are implemented according to the
requirements of the Compliance Test Specification (for short: CTS) and
also offers some custom characterization tests to provide more details on
DUT behavior beyond the limits.

The N5991 USB Receiver tests support the Keysight Technologies J-BERT
M8020A and M8040A high-performance serial BERT (Bit Error Ratio
Tester). An Infiniium oscilloscope is always required.

The definitions of the acronyms and abbreviations used throughout this
User Guide are given in Chapter 6, Appendix: Acronyms and
Abbreviations.
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Document History

First Edition (March 2020)

The first edition of this user guide describes functionality of software
version N5991U32A ValiFrame USB3.2_1.00 based on the USB3.2 Base
specification.

Second Edition (October 2021)

The second edition of this user guide describes functionality of software
version N5991U32A ValiFrame USB3.2_1.10 based on the USB3.2 Base
specification.
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USB3.2 ValiFrame
Station

USB3.2 ValiFrame Station Configurator / 12
Starting the USB3.2 Station / 22

After the software has been installed, two icons are added to the desktop
as shown in Figure 1 and Figure 7. One is for the Station Configurator and
the other icon pertains to USB3.2 ValiFrame.



2 USB3.2 ValiFrame Station

USB3.2 ValiFrame Station Configurator

Test Station Selection

The set of test instruments that are used for a specific application are
referred to in the following as “Test Station” or simply “Station”. The test
station is controlled by a suitable PC and the N5991 Test Automation
Software Platform.

The USB3.2 ValiFrame Station Configurator must be started prior to
launching ValiFrame. It allows you to select the required set of
instruments. Double-click the icon (see Figure 1) to launch the software.
Alternatively, to access the ValiFrame Station Configurator on a
Windows-based PC, click

Start > BitifEye USB3.2 N5991 > USB3.2 Station Configurator (N5991).

=

USB3.2 Station
Configurator
(N5991)

Figure 1 Icon for USB3.2 Station Configurator

When the USB3.2 ValiFrame Station Configurator is launched, the Station
Configurator window appears as shown in Figure 2.

12 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 ValiFrame Station 2

Station Configurator - O *
Spr 1: Station Selection Mote, the predefined addresses may not be comect!
Select Station: usBa.2 bt
Settings
Results Viewer Sounds

End of sequencer

(®) HTML TaDa ~| | Play
Connection diagram
None ~
Dialog prompt
None ~
Cancel Next >
Figure 2 Station selection window

Next, you may optionally assign sounds that mark the different states of
the program.

1 End of Sequencer plays the selected sound at the end of a sequence.
2 Connection Diagram plays the selected sound every time a connection
diagram pops up.
3 Dialog Prompt plays the selected sound at each dialog prompt.
Select a sound tone from the following options available in the drop-down
options. The option ‘None’ disables the sound for the respective action.
Car Brakes
Feep Feep
Ringing
TaDa
Tut
4 Click Play to test a sound before assigning it to a specific action.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 13
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USB3.2 ValiFrame Station

Test Station Configuration

The Test Station is preselected as USB3.2. Click Next to continue. The
“Station Configuration” stage of the Station Configurator is displayed as
shown in Figure 3. It shows the various options for instruments that can be
used for USB3.2 testing. It contains the following options:

Data Generator

Power Switch

Power Supply

Tx Scope Application (not available for the USB3.2 Station)
Type-C Test Controller

SigTest Configuration

Test Type-C PDOs

Station Configurator - O *

Spr 2: Station Conﬁguration Mote, the predefined addresses may not be comect!

Data Generator
J-BERT M3040A ~

[] Use TTCs on Data Out 7
Power Switch Power Supply

None ~ | | None ~

Tx Scope application  Type-C Test Controller

None ~

Tt [] Test Type-C PDOs

Configuration

Cancel < Back Next >

Figure 3 Station configuration window with Data Generator option M8040A
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USB3.2 ValiFrame Station 2

Data Generator
The ‘Data Generator’ is used to create patterns with specified stress
parameters. Available options are:
J-BERT M8020A (Keysight M8020A J-BERT High-Performance BERT)
J-BERT M8040A (Keysight M8040A 64 Gbaud J-BERT
High-Performance BERT)

The error detector of the selected data generator (BERT system) is used to
check if the data looped back from the DUT (Device Under Test) contains
errors.

Use Transition Time Converters on DataOut

The fast edges on the M8040A require use of the high bandwidth (BW)
inputs of the oscilloscope, so as to avoid measurement artifacts in all
calibrations where the output of the BERT is directly connected to the
oscilloscope.

Using TTCs slows down the M8040A’s edge rates and reduces the required
BW of the oscilloscope.

If 20 ps TTCs are used, an oscilloscope with a BW of at least 25 GHz is
sufficient.

Without TTCs, a BW of at least 50 GHz is required for Z-series
oscilloscopes or 59 GHz for UXR-series oscilloscopes.

Power Switch (for Auto Loopback Training)

Select one of the following options:
None

Netlo 230 B (a power distribution unit with one 230V input and four
230V outlets)

ALL4076
SynaccessNP

The DUT is power-cycled automatically when a Power Switch is selected.

Power Supply (for Auto Loopback Training)

Select one of the following options:
None
E3631A (Keysight Triple Output DC Power Supply)
E363xA (Keysight E363xA Series Programmable DC Power Supplies)
E364xA (Keysight E364xA Single Output DC Power Supplies)

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 15
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USB3.2 ValiFrame Station

NB7xx (Keysight N67xx Modular System Power Supply)

The DUT is power-cycled automatically when a Power Supply is selected.

Tx Scope Application
Not available for USB3.2.

Type-C Test Controller

Select one of the following options:
None
N7018A

SigTest Configuration

The SigTest software is used for USB3.2 5 Gb/s and 10 Gb/s receiver
calibrations.

Click the weblink to download the required version of SigTest. As shown in
Figure 4, you must install the versions of SigTest displayed on the “SigTest
Configuration” window and manually specify the installation directories, if
they are different than the default locations.

SigTest Configuration *

Note:

* 5Gb/s Rx Calibration requires SigTest version 3.2.11.3
* 10 Gb/s Rx Calibration requires SigTest version 4.0.23.2
+ Download: www.intel.com/../technology/high-s -io/tools. html

5 Gb/s Rx Calibration 10 Gb/s Rx Calibration

Installation directory Installation directory

|[C:\Program Files (x86)\SigTest 3.2.113 |C]  [c:\Program Files (x86)\SigTest 4.0.23.2 | =
Type-A / Type-B Templates Templates

RJ [USB_3_5Gb_CP1.dat | = RJ [USB_3_10Gb_Rj Caldat | =
) [USB_3_5Gb_CPO_RIN_SiCal dat | = SJ [USB_3_10Gb_Sj_Caldat | =
Eye [USB_3_5Gb_CPO_RjlN.dat | = Eye [USB_3_10Gb_CP3_Re_CAL CTLE_N5dBdat || .
TypeC Templates

RJ [USB_3_5Gb_CP1_Rj_Cal_Type_Cdat | =

sJ [USB_3.5Gb_CPO_RJIN_SiCal_Type Cdat | | . - — —

Figure 4 SigTest configuration window
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USB3.2 ValiFrame Station 2

The “SigTest Configuration” dialog shows those SigTest templates that will
be used for random jitter, sinusoidal jitter and eye calibrations. Keysight
does not recommend using different templates or modifying the existing
SigTest templates, even though it is possible.

Test Type-C PDOs
To add the Type-C PDO test, select the Test Type-C PDOs check box.
If checked, the option ‘N7018A ‘is automatically selected by the software

from the “Type-C Test Controller” options.
Test Instrument Configuration

Once the USB3.2 station is configured, the instrument addresses must be
set. An example of instrument configuration is shown in Figure b.

Station Configurator - O *
Step 3: Instrument Configuration Mote, the predefined addresses may not be comect!
Instruments
Address Status Instrument Description
[ cffline Mot Checked Keysight MB040A J-BERT MB8040 with integrated jitter sources for S
[ cffline Mot Checked Keysight DSO Real Time Scope needed for system calit
< >
Check Connections
Figure 5 Instrument configuration window
NOTE Make sure that all the selected instruments for the test station are
connected to the test station PC controller by remote control interfaces
such as LAN or USB.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 17
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USB3.2 ValiFrame Station

After the installation process, all instruments are configured by default in
“Offline” mode. In the simulation mode, the hardware need not necessarily
be physically connected to the test controller PC. The ValiFrame software
cannot connect to any instrument in this mode. In order to control the
instruments that are connected to the PC, the instrument address must be
entered. The address depends on the bus type used for the connection, for
example, GPIB (General Purpose Interface Bus) or LAN (Local Area
Network). Most of the instruments used in the USB3.2 station require a
VISA (Virtual Instrument System Architecture) connection. To determine
the VISA address, run the “Connection Expert” (right-click the Keysight |0
Control icon in the task bar and select the first entry “Connection Expert”).
Copy the address string for each instrument from the Connection Expert
entries and paste it as the instrument address in the ‘Station Configurator’.
After the address strings have been entered, uncheck the “Offline” check
box to configure the instruments in online mode and click Check
Connections to verify that the connections for the instruments are
established properly. If an erroneous instrument address configuration is
performed, the Station Configurator displays a prompt to indicate so.

When starting a specific test station configuration for the first time, all
instruments are set to the “Offline” mode. In this mode the test
automation software does not connect to any instrument. This mode can
be used for demonstrations or checks only.

You may configure the Keysight N7015A Type-C High-Speed Test Fixture
and the Keysight N7018A Type-C Low-Speed Signal Access and Control
Fixture either manually or through ValiFrame.

If you require ValiFrame to automate the configuration of these fixtures,
you must use the BitifEye Remote Instruments Server and follow the steps
listed below. To download and install the BitifEye Remote Instruments
Server, visit http://www.bitifeye.com.

1 Start the BitifEye Remote Instruments Server from any PC of the test
setup (such as an oscilloscope or the ValiFrame host).

Connect the N7018A fixture to the mentioned PC with a USB cable.
Set the Keysight N7018A fixture to Online.

Enter the IP address of the PC.

Verify the connection.

o M~ W N

However, if you are manually configuring these fixtures, you do not have to
specify:
IP address to set the instrument to “Online” in the USB Station

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide
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Configuration—You can find the configuration instructions in the
Connection Diagram description for each receiver test.
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USB3.2 ValiFrame Station

Using Keysight 10 VISA Connection Expert

The Keysight Connection Expert is recommended for setting up new
connections or verifying existing connections. Start the Connection Expert
by right-clicking on the Keysight 10 Libraries Suite icon in the task bar
and selecting Connection Expert. A window similar to the one shown in
Figure 6 is displayed.

Keysight Connection Expert ? - Ox

Instruments PXI/AXIe Chassis Manual Configuration Settings

0 Rescan Filter Instruments: Clear

DSOS054A Infinium, Keysight 0st Details for Keysight DSO90804A Infiniium Oscilloscope

0 - DS0S054A High-Definition Oscilloscope: 500 MHz,
SSSL | TCPIPO::KEYSIGH-NRSNKBK::hislip0::INSTR (+2

Manufacturer: Keysight
DS0S054A Infiniium,  Keysight Os¢( Model: DSO80804A Infiniium
0 BB Ds0S054A High-Definition Oscillescope: 500 Mz, serial Number: No Serial
S TCPIPOD::K-MS0S804-10151.msr.is.keysight.com:: E e
Firmware Version: 06.10.00709 SO—

5 View Instrument
DSOS054A Infiniium, Keysight Ost
¢ BB D505054A High-Definition Oscilloscope: 500 MHz, Start Instrument

==+  TCPIPO::LAB-STORM-NOS-4.msr.is.keysight.com:

Connection Strings
DS0S804A Infiniium, Keysight 0Os(
G BB  Dsoseo04a High-Definition Osilloscape: & Ghz, 4

TCPIPO: ;WINDOWS-MBITETT.msr.is.keysight.com VISA Addresses

Send Commands

o TCPIPO::KEYSIGH-7MBCEPK.msr.is.keysight.com::inst0:: INSTR Start 10 Monitor

0 DSOV084A Infiniium, Keysight @ TCPIPO::LAB-TREX-1.msr.is.keysight.com::inst0::INSTR
TCPIPD: :KEYSIGH-0067UE0. msr.is.keysight.com:: o TCPIPO::LAB-TREX-1.msr.is.keysight.com::hislip0:: INSTR

o o TCPIPO::LAB-TREX-1.msr.is.keysight.com::5025::SOCKET
DSOV334A Infiniium, Keysight

- Messages: 2 Cinar Remote 10 Server Off  22-Bit Keysight VISA is Primary  17.2.20407.1

9:46:52 AM Instruments are already discovered and configured
9:46:52 AM User interface session started

Figure 6 Keysight Connection Expert

Under Instruments, click Rescan.

For each instrument that must be connected, verify that the corresponding
information is listed in the menu on the left and that the VISA Address for
each instrument shows a green tick.
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USB3.2 ValiFrame Station 2

Once all the instruments to be used are listed properly, their address
strings can be entered in the Instrument Configuration stage of the Station
Configurator (see Figure 5). The recommended way of doing this is to copy
and paste each instrument address as follows:

Click the VISA Address field next to an instrument in the Connection
Expert and copy the address. Highlight the corresponding entry of that
instrument in the Instrument Configuration window of the Station
Configurator, paste the address in the Instrument Address text field and
click Apply Address. Repeat this procedure for all the instruments being
used, except standard specific applications running on the oscilloscope.

The applications running on the oscilloscope use a different technology to
provide remote access to ValiFrame, called .NET Remoting
Communication. The remote access is only possible using a LAN
connection to the oscilloscope; therefore, only an IP address is used to
connect to such an instrument.

Once all the instruments are set with the appropriate addresses, tick the
check boxes for all instruments that shall be used by the Test Automation
Software. This will set the instrument mode to “Online”. Click Check
Connections to verify that the instrument addresses are valid.

Click Finish to save the changes and close the ValiFrame Station
Configurator.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 21



2 USB3.2 ValiFrame Station

Starting the USB3.2 Station

Start the ValiFrame USB3.2 Test Station by double-clicking the USB3.2
ValiFrame (N5991) icon on the desktop as shown in Figure 7.
Alternatively, click

Start > BitifEye USB3.2 N5991 > USB3.2 ValiFrame (N5991).

[

LJSB3.2 ValiFrame
(M5991)

Figure 7 USB3.2 ValiFrame Test Station icon

Clicking the USB3.2 ValiFrame (N5991) icon launches the USB3.2 N5991
ValiFrame window as shown in Figure 8.
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USB3.2 M5991 ValiFrame - O ¥
Hd @ 9 n & i
AD  S4ME  EXPORT  RESET | START PRaUSE  ABORT ABOUT
USB3.2 - not configured ~ USB3
Repetitions 0
Repetitions
Severity Message Date
Progress  Instrument Connections 1/29/2020 1:43:50 PM
Progress  Opening offline connection to Keysight M8040A, J-BERT at TCPIPD::1592.168.0.102: hislip0::INSTR 1/29/2020 1:43:50 PM
Progress  Opening offline connection to DSO Infiniium Series at TCPIPD::192.168.0.103: hislip0::INSTR 1/29/2020 1:43:50 PM
Progress  Opening offline connection to N7016A at 127.0.0.1 1/29/2020 1:43:50 PM
Info USB3.2 N5331 ValiFrame startup complete! 1/29/2020 1:43:52 PM
Ready Not Running  USB3 Station .

Figure 8 ValiFrame USB3.2 user interface

The test parameters must be configured before running any test or
calibration procedure. Click the NEW button to open the Configure DUT
window (Figure 9).
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2 USB3.2 ValiFrame Station

Configuring the DUT

The Configure DUT window allows you to select the DUT parameters, such
as DUT Type, Spec Version, Compliance Mode or Expert Mode and also
test parameters that are related to the receiver test configuration. These
parameters shall be used later in several calibrations and test procedures.

Cenfigure DUT O *

ouT

Name [|jsp3 | Serial Mumber

Dut Type | Device | Spec Version 3.2 e

Connector | Type-C e

Description

Test
User Name |Unknown User |

Comment

Initizl Start Date |10/13/2020 2:36:46 PM |

Last Test Date |10/19/2020 2:36:46 PM |

Parameters
(0) Compliance Mode 5 Ghis (Gen 1x1) 10 Ghis (Gen 1x2)

(®) Expert Mode 10 Ghis (Gen 2x1) 20 Ghis (Gen 2x2)

Parameters

Figure 9 Configure DUT panel
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USB3.2 ValiFrame Station 2

Configuration Parameters

The parameters that appear in the Configure DUT window and their
descriptions are listed in Table 1.

Table 1 List of configuration parameters and their description
DUT Parameters
Name Name of the DUT. Used to identify the product.
Serial Number Serial Number of the DUT.
Dut Type The DUT types are either ‘Device’ or ‘Host’ for specification versions 3.0 and 3.1. For the specification version 3.2, the DUT
types ‘Active Cable’ and ‘Component Retimer’ are also available. They have different specification limits.
Spec Version The available versions are ‘3.0’, ‘3.1" and ‘3.2".
Connector The Connector options are filtered based on the selected options for DUT Type and Spec Version. The available Connector
options are:
= Std-B
= Std-A
= Micro-B
= Type-C
= Tethered Std-A
= Tethered Type-C
Test Method For the USB3.2 version, when the DUT is an Active Cable or a Comp. Retimer, there are two possible test methods:
Passthrough and Golden Host. In Passthrough, the data goes through the retimer using the BERT on both ports. In Golden
Host, the data goes through the retimer to the host and back.
Description Text field for describing the product.

Test Parameters

User Name User name text field.

Comment Text field for user comments.

Initial Start Date Time stamp of the start of the current session.

Last Test Date Time stamp of the last test conducted in the current session.
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2 USB3.2 ValiFrame Station

Parameter name Description

Compliance Mode Tests are conducted as mandated by the CTS. The parameters that are shown in the calibrations and test procedures
cannot be modified by the user.

Expert Mode Calibration and tests can be conducted beyond the limits and constraints of the CTS. The parameters that are shown in
the calibrations and test procedures can be modified by the user.

Speed Class When the “Spec Version” option is selected as:
= 3.0-the available option for USB Speed Class is ‘56 GB/s.
= 3.1-the available options for USB Speed Class are ‘5 GB/s’ and ‘10 GB/s".
= 3.2-the available options for USB Speed class are 5 Gb/s (Gen 1x1), 10 Gb/s (Gen 2x1), 10 Gb/s (Gen 1x2), and
20 Gb/s (Gen 2x2), depending on the Connector selected.
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USB3.2 ValiFrame Station

2

In the Configure DUT window (see Figure 9), click the Parameters button.
The Test Parameters window is displayed (see Figure 10) where the tabs
are filtered according to the “Speed Class” options selected. The first four

parameters can be found under the Common tab in this window. The
others are under the USB Speed class tabs. The USB3.2 parameters are

listed in Table 2.

Test Parameters

Power Automation

Mode Manual
TypeC

Fixture USB-IF

BER Reader (requires additional option)
Type J-BERT

BERT channel configuration

Fx 5 Ghb/s (Genlx1) Rx 10 Gb/s (Gen2¢1) Rx 10 Gb/s (Genlx2)

~ | [*) Reguires additional option

4

3

DUT Lanel DUT Lane2
Generator M1.DataOuti ~ | |M1.DataCut2 ~
Error Detector M2.Dataln ~ | |M4.Dataln ~
0K
Figure 10 USB3.2 parameters configuration
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2 USB3.2 ValiFrame Station

Table 2 List of USB3.2 parameters
Power Automation Mode: There are three available modes:

= Manual-The user must manually set up the power supply to the DUT and perform its power-cycling.

= Power Switch—If you select ‘None’ in the “Station Configuration” window, the Power Switch Mode does not appear in
the Power Automation mode.

= Power Supply-If you select ‘None’ in the “Station Configuration” window, the Power Supply Mode does not appear in
the Power Automation mode.

If you select one of the last two options listed above, the power is supplied automatically. Then, you may configure the

following parameters:

= Component-The component that is used to either power up the DUT or enable the DUT's USB bus. The options are
either ‘Main Power’ or ‘VBus'.

= Channel-This option sets the channel number of either the power supply or the switch model that is connected to the
DUT. The number of channels available depends on the power supply/switch model selected.

= Off-On duration: This is the time interval between switching the DUT off and then switching it on again.

= Settling time—This is the wait time after the DUT is switched on and before the test continues with loopback training.

= Power-cycle retries—Maximum number of times that ValiFrame will try to train the DUT into loopback mode. If training
is not possible within the specified number of tries, the software aborts the test automatically. When the option
“Power Switch Automation” is unchecked, ValiFrame prompts the user to retry each time the loopback fails.

Type-C For Type-C testing, select the fixture either as ‘USB-IF’ or ‘Keysight N7015A".
BER Reader There are three available options:
= J-BERT

= Offline BER Reader—For Offline BER Reader, you must specify the address.
= Custom BER Reader—For this case, you must use the UsbCustomBerReader.dl! file to define the Custom BER Reader.

BERT Channel Select the channels of the J-BERT that shall be used as “Data Output” and “Data Input”.
Configuration
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Parameter name DL

Calibration The available options are:
= Scope Connection—This allows you to select Differential Ch1-Ch3 or Differential Ch2-Ch4 (Direct Connect)
= Use Transfer Function—Embed a custom transfer function for calibrations.

Loopback Training The available options are:
1 Method—Determines how the loopback training is performed. The available link training methods are ‘WarmReset’,
‘PowerOnReset’ and ‘Vendor Specific’. Additionally, both the M8020A and M8040A J-BERT configurations with option
‘0S3’ or ‘US3’ support interactive link training with methods ‘WarmReset LTSSM’ and ‘PowerOnReset LTSSM'.

For the option ‘Vendor Specific’, select the sequence file. This file should only contain the loopback pattern for the
Generator and the Analyzer. When Vendor Specific is selected, you are responsible for setting the DUT in loopback
mode.

If any option other than ‘Vendor Specific’ is selected, you may configure one or more of the following options:

= LFPS Idle-The signal applied between the LFPS bursts.

= LFPS Trigger Threshold—Detection level for LFPS signals sent by the DUT. This parameter is available only if the
option ‘PowerOnReset’ is selected as the ‘Method’ for “Loopback Training”.

= Use Link Training Suite Script—If you are testing with spec 3.2, this is automatically set to True. If you have a
license to test with spec 3.0 or 3.1, you can select True or False.
If it is set to ‘False’, you can configure the link training directly in ValiFrame:
= Burst Length—The burst length for ‘WarmReset’ method.
= Delay After Reset—Time span between the ‘Reset’ state and ‘Configure LFPS’ used during loopback training.
= LFPS count-Number of bursts that are sent to the DUT.
= TS1 count—Number of TS1 Ordered Sets that are sent to the DUT.
= TS2 count—Number of TS2 Ordered Sets that are sent to the DUT.
= TSEQ count—Number of TSEQ Ordered Sets that are sent to the DUT.
If set to ‘True’, you can specify the Link Training Suite script file, which will be loaded, depending on the ‘Method’
for ‘Loopback Training’ selected:
= Warm Reset Link Training Suite Settings File
= Power On Reset Link Training Suite Settings File

2 Differential Voltage for loopback training—Specify the voltage used during the loopback training for short channel and
long channel. If the option “Use voltage settings from Rx tests” is checked, then the voltage will be the same as that
set for the receiver tests.

Error Detector This sets the following CDR settings:
= Loop bandwidth—sets the loop bandwidth in MHz.
= Transition density—sets the Transition Density as a percentage (%).
= Peaking—sets the peaking in dB.
= Equalization—sets the equalization to ‘Off or to a specific value.
= Sensitivity—select either ‘Normal’ or ‘High’.
= Auto-align timeout—sets the maximum duration taken to perform auto-align.
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Introduction

32

Once the DUT has been configured, click OK in the Configure DUT Panel.
All calibration and test procedures are included in the respective groups in
a manner similar to how they are organized in the specifications (see
Figure 11).

USB3.2 N5991 ValiFrame — O *
o d ad 9 n e O
NEW LOAD SAVE EXPORT RES PAUSE  ABORT ABOUT

~ ||+ USB3
Calibration Repetitions 0
© 5Gbss
T ane 1
@ 5G LFPS Voltage Calbration
9 55 TvEQ and Launch Voltage Calibration
® 5G Random Jiter Calibration
® 5G LF Sinusoidal Jitter Calibration
© 5G HF Sinusoidal Jitter Calibration
E| b Lane 2
© 5G LFPS Voltage Calbration
@ 55 TEQ and Launch Voltage Calibration
® 55 Random Jiter Calibration
(" 5G LF Sinusoidal Jtter Calibration
------ % 5G HF Sinusoidal Jitter Calibration
=2 ® 10Gbss
9 Lane 1 -
9 106 TxEQ and Launch oltage Calibration T
T @ anmmoa e N
< >
Severity Mes=age Date
Progress  Instrument Connections 10/19/2020 4:35:56 PM
Progress Mot opening connection to Keysight M8040A J-BERT because it is configured to be offline. 10/19/2020 4:35:56 PM
Progress Mot opening connection to DSO Infinium Series because it is configured to be offline. 10/19/2020 4:35:56 PM
Progress Mot opening connection to M7016A because it is configured to be offline. 10/19/2020 4:35:56 PM
Info USB3.2 N5591 ValiFrame startup complete! 10/19/2020 4:36:02 FM
Figure 11 USB3.2 main window

The parameter grid on the right side of the window shows the parameters
which are related to the selected procedures.

The log list at the bottom of the window shows calibration and test status
messages (regular progress updates as well as warnings and error
messages).
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To start one or more procedures, select the corresponding check box. The
Start button is enabled and turns green in color. Click Start to run the
selected procedures.

Once all the procedures are run, the N5991 configuration can be stored as
asingle “vfp’file using the Save button and recalled using the Load button
without the need to configure the DUT again.

Before executing the calibration or test procedures, ensure that the
USB3.2 Station Configuration is configured properly with all necessary
instruments, such as the Infiniium oscilloscope, set to “online”. All
calibrations can be run in offline mode, that is, without any instrument
connected. The offline mode is intended for product demonstrations with
simulated data. CALIBRATIONS RUN IN OFFLINE MODE DO NOT
GENERATE VALID CALIBRATION DATA.
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Selecting, Modifying and Running Tests

34

Selecting Procedures

The calibration, receiver, and transmitter test procedure groups can be
selected globally by selecting the check box at the top of the group.
Alternatively, an individual test procedure can be selected by checking the
corresponding check box. Click Start to run the selected test procedures.

Modifying Parameters

Most calibration and test procedures, as well as the groups containing
them, have parameters that control the details of how the procedures are
run. In Compliance mode, most of these parameters are read-only. In
Expert mode, almost all the parameters can be modified. First, select a
specific calibration or test procedure or one of the groups contained in the
N5991 procedure tree, as shown in Figure 12. The parameters are
displayed in a property list on the right side of the window. These
parameters can be configured only before the selected procedure
subgroup or procedure is started. All selected test parameters are listed in
the MS Excel/HTML test results worksheets. Note that even in Expert
Mode, some of the parameters can only be changed during DUT
configuration.
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USE3.2 N3991 ValiFrame

/= -

NEW LOAD SAVE EXPORT RESET

g 9 n e

START PAUSE  ABORT

=G usesz -
EII:‘ @ Calibration
-0 560

3.2 Device with Type-C Connector [

- D@ Lane 1

-] 5G LFPS Violtage Calibration
i ] @ 5G TxEQ and Launch Volta
5G Random Jitter Calibration
]D@ 5G LF Sinusoidal Jitter Calibration
JD@ 5G HF Sinusoidal Jitter Calibration

[ 1—||1—||1—|

~ BG TxEQ and Launch Voltage Calibration
Offline True
Verification Mode False

EQ Calibration Pattern

w Dscilloscope
Mumber of Waveform Averac 256
Scope Bandwidth 32 GHz
v BER Setup
Set Amplitude 800 mV

v Sequencer
Frocedure Error Case Behay Abort Sequence
Procedure Failed Case Behz Proceed With Next Procedure

Equalization2PattemE4zerosbdones

D Lane2 y Reptitions 0

@-[1@Y 56 LFPS Votiage Calibration

-] @ 5G TxEQ and Launch Voltage Calibration

EJ"--D@ 5G Random Jitter Calibration

E]----D@ 5G LF Sinusoidal Jitter Calibration Repetitions

EJ----D@ 53 HF Sinusoidal Jitter Calibration W
< >
Severity Message Date
ﬂ* Progress  Instrument Connections 7/28/2021 10:54:17 AM
% Progress ot opening connection to Keysight M8040A J-BERT because it is configured to be offline. 7/28/2021 10:54:17 AM
ﬂ* Progress Mot opening connection to DS0 Infinium Series because it is configured to be offline. 7/28/2021 10:54:17 AM
ﬂ_ﬁ Progress Mot opening connection to Type-C Controller N7018A because it is configured to be offline. 7/28/2021 10:54:17 AM
@ Infa LUSB3.2 N5591 ValiFrame startup complete! 7/28/2021 10:54:19 AM
Ready INot Running

Figure 12
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Running Procedures

To run the selected procedures, click the Start icon on the toolbar (see
Figure 11). The procedures are run sequentially in the order shown in the
procedure selection tree. Some procedures may require user intervention,
such as changing cable connections or entering DUT parameters. The
required action is prompted in pop-up dialog boxes prior to running the
calibration/test procedures. To view the connection diagram, right-click
the desired test or calibration. From the right-click menu, select Show
Connection....

Results

Runtime Data Display

Most procedures generate data output. While the procedure is running,
the data is displayed in a Results Viewer window, which opens
automatically for each individual procedure.

The results window that is opened during the procedure run closes once
the specific procedure is finished. As long as the N5991 software is
running, the results window for each procedure can be reopened with a
double-click on the respective procedure. However, the individual results
will be lost when the N5991 main window is closed, unless you have saved
them.

Exporting Results

For your convenience, all individual results are collected together at the
end of the test run. All calibration and test data results can be saved
together by clicking the Export button on the toolbar of the USB3.2 N5991
Test Automation window. Keysight recommends performing this action at
least once at the end of each N5991 procedure run to avoid any data loss.
If the calibration and test procedures are conducted several times during
the same N5991 run, the different sets of results are exported together. If a
test procedure is conducted without prior execution of calibration
procedures in the same test run, only the test results will be exported.
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As a safety feature, all calibration and test results are saved by default to
the N5991 “Tmp” directory (C:\ProgramData\BitifEye\ValiframeK1\Tmp).
The sub-folder “Results/USB3 Station” contains the Excel files of the
final results measured at each calibration and test procedure. In addition
to the calibration data worksheets, calibration data files are generated.
These files are saved by default to the N5991 calibrations folder. If these
calibrations are run again, the data file is overwritten. To save the
calibration data files at each configuration, the files must be copied from
the directory: ‘C:\ ProgramData\BitifEye\ValiframeKT\USB3\
Calibrations’ and saved manually in any folder before rerunning the
calibrations.
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Icon Representation

Once the selected procedures are run successfully, the icons that appear
for individual procedures in the ValiFrame main window indicate the result
(Pass / Fail / Incomplete) as described in Table 3.

Table 3 Result icon description

Icon Description

NotRun. The procedure has not been run yet.

NotRun-lterative. The procedure is going to be run more than once.

Running. The procedure is running.
Note: This icon is animated.

O

Running-Iterative. The procedure is running with several repetitions.
Note: This icon is animated.

)

Pass. The procedure passed successfully.

®

Pass—Imported. The procedure (result "pass”) has been imported.

[J

Pass—Iterative. The procedure was run for several repetitions and passed successfully.
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Fail. The procedure failed.

Fail-Imported. The procedure (result "fail") has been imported.

Fail-Iterative. The procedure was run for several repetitions and failed.
Incomplete. The procedure was aborted/interrupted.

Incomplete—Imported. The imported procedure was aborted/interrupted.

Incomplete—Iterative. The procedure was run for several repetitions and they were incomplete.
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Icon Description

Additional States

CalMissing. This icon appears on the lower right portion of the main icon.

. For example:
v
@

It is specific to calibration procedures. It indicates that the calibration data is missing, and
therefore is not available to be used in the Rx tests.

Offline. This icon appears on the upper right portion of the main icon.

a For example:
0
.

It indicates that the procedure was run (or will be run) in offline mode.

Both states can occur at the same time. For example:

It indicates that the calibration was run offline and that the offline calibration data is not available.
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USB3.2 Parameters

The USB3.2 parameters are of three types:
Sequencer Parameters
Common Parameters
Procedure Parameters

Sequencer Parameters

The sequencer parameters control the flow of the test sequencer, not the
behavior of individual procedures. They are identical across all versions of
ValiFrame. One of them, Repetitions, is available for all procedures and
groups in the procedure tree. The others are only available for procedures.
Like all other parameters, the sequencer parameters are shown on the

right side of the ValiFrame user interface and you may manually change
them, as illustrated in Figure 13.
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USB3.2 N3991 ValiFrame — O x
Y - "
F o d & 2/ 0O T
NEW LOAD SAVE EXPORT RESET | START PAUSE AECRT ABOUT
=] ® 5B32 - 3.2 Device with Type-C Connector ~ || v bGTxEQand Launch Voliage Calibration
9 Calbration Offline _— True
EQ Calibration Pattern Equalization2Pattemb4zeros64ones
Scope Bandwidth 32GHz
Mumber of Waveform Average 256
Set Amplitude 200 mv
szt Ealse

v Sequencer

Procedure Error Case Behavi Abort Sequence

Procedure Failed Case Behay Proceed With Next Procedure
9 55 HF Sinuscidal Jitter Calibration Repetitions 0

@ Lane 2

9 55 LFPS Voltage Calibration

9 55 T«EQ and Launch Voltage Calibration
© 5G Random Jter Calibration

© 5G LF Sinusoidal Jitter Calibration

© 5G HF Sinusoidal Jiter Calibration

= 10Gb/s

L ]
[ Lane 1
e Repettons
10G T=xEQ and Launch Voltage Calibration
H [T IR o - T T PR o W o
£ >
Severity Message Date
Progress  Instrument Connections 10/19,2020 4:35:56 PM
Progress Mot opening connection to Keysight M8040A J-BERT because it is configured to be offline. 10/19/2020 4:35:56 PM
Progress Mot opening connection to DSO Infinium Series because it is configured to be offline. 10/19/2020 4:35:56 PM
Progreszs Mot opening connection to N7016A because it is configured to be offline. 10/19/2020 4:35:56 FM
Info UUSB3.2 N5591 ValiFrame startup complete! 10/19/2020 4:36:02 PM
Figure 13 USB3.2 sequencer parameters
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All sequencer parameters are listed in alphabetical order in Table 4.

Table 4 USB3.2 sequencer parameters
Parameter Name Parameter Description
Procedure Error Case Behavior = “Proceed With Next Procedure”: If an error occurs in the current test or calibration procedure, continue by

running the next procedure in the sequence.
= “Abort Sequence”: Abort further running of the sequence.

Procedure Failed Case Behavior = “Proceed With Next Procedure”: If the current test or calibration procedure fails, continue by running the next
procedure in the sequence.
= “Abort Sequence”: Abort further running of the sequence.

Repetitions The number of times the group or procedure is going to be repeated. If the value is '0', it runs only once.

Common Parameters

The common parameters are used for several related calibration or test
procedures. They are shown on the right side of the ValiFrame user
interface when the selected entry of the procedure tree on the left is a
group instead of an individual procedure.

The USB3.2 Receiver Test Software has some group parameters (in
addition to “Repetitions”) on the top-level entry of the USB3.2 calibration
and receiver test tree. These are common for all ValiFrame calibration and
receiver procedures respectively.

All common parameters are listed in alphabetical order in Table b.
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Parameter Name

Table 5 USB3.2 Common receiver parameters

Parameter Description

Instrument Channels

J-BERT Generator

Defines the JBERT Channel used as Data Output signal.

J-BERT Error Detector

Defines the JBERT Channel used as Error Detector Input signal.

Power Automation

Power Automation If set to ‘Manual’ the software prompts you to power cycle the DUT. If set to ‘Power Supply’ or ‘Power Switch’, the
power cycle is automated.

Power Component The component which is used to power up the DUT and/or enable the DUT’s USB bus.

Power Channel The channel of the power supply or power switch which is connected to the DUT.

Power Cycle Off-On Duration

The timespan between switching the DUT off and switching it back on.

Power Cycle Settling Time

The timespan after the DUT is powered on and the continuation of the test.

Power Cycle max. retries for LB
Training

The maximum number of loopback training retries. The following BER test shall be considered as ‘Failed’ after this
number of retries has been exhausted.

Loopback Training

Force Retraining

If enabled, the software prompts you to retrain the DUT after every test, even if it is still in loopback.

CDR during Loopback Training

If True, the CDR is enabled during Loopback Training.

LFPS Idle The signal applied between the LFPS bursts.
LFPS Trigger Threshold Detection level for LFPS signals sent by the DUT. This parameter is available only if PowerOnReset is selected as the
Loopback Training Method.
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Parameter Name Parameter Description

Loopback Training Method This method determines the way Loopback Training is performed.

User Link Training Suite Use a Link Training Suite script file to set the generator and analyzer sequences.

Training Suite Settings File The path where the link training script file is saved.

User Instrument Scrambler Enables the instrument to scramble the pattern.

Use Voltage Settings from Rx Set to ‘True), if the voltage settings (eye-height and de-emphasis), which can be changed at each receiver test, are
Tests for Loopback Training used for loopback training.

Training Voltage for Loopback If “Use Voltage Settings from Rx Tests for Loopback Training” is set to ‘True’, the voltage for the loopback training is
Training the same as that used for the Rx tests. Otherwise, the voltage for the loopback training can be defined in this field.
Short Channel Differential The differential voltage used in the loopback training for short channel tests.

Voltage

Error Detector

CDR Symbol Rate Use this parameter to specify the centered data rate of the DUT. By default it is set to 5000 ppm - downspread SSC,
i.e., 4.975 Gb/s (5 Gb/s - 25 Mb/s). If the DUT does not transmit with SSC, the data rate should be set to the
nominal, e.g., 5G.

The maximum deviation allowed is +3000 ppm.
The M8046A error detector CDR is very sensitive to this parameter. If the CDR does not lock here, although the DUT
is in loopback, the centered data rate has to be measured with an oscilloscope.

CDR Loop Bandwidth Range of the CDR jitter transfer function loop bandwidth.

CDR Transition Density Ratio of the number of transitions in the incoming data and the total number of bits transmitted.
CDR Peaking Allowed value of Jitter peaking.

Analyzer CTLE The equalization presets available that depend on the BERT’s factory calibration.

Input Sensitivity BERT’s error detector sensitivity level.
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Parameter Name Parameter Description
Auto-align Timeout The auto-alignment is aborted after the specified duration.
Error Detector Operation Mode If ‘Differential’ is selected, the DUT’s transmitted signal must be split with power dividers (or similar). If

‘SingleEnded’ is selected, no additional items are required.

Input Polarity Inverted If set to 'True', the positive and negative BERT analyzer channels are inverted.

Procedure Parameters

The Procedure Parameters are all such parameters that are not part of any
of the previously described categories. They are shown on the right side of
the ValiFrame user interface when the selected entry of the procedure tree
on the left is an individual procedure. Their purpose is to modify the
behavior of that single procedure. Procedures often have parameters with
the same name, but pre-configured settings always apply to the selected
procedure and the meaning may differ slightly between procedures.

Table 6 and Table 7 contain descriptions of some procedure parameters
that are repeated in several tests.

Table 6 USB3.2 calibration parameters
Parameter Name Description
EQ Calibration Pattern The pattern used for the TXEQ and Launch Voltage Calibration.
Scope Bandwidth Bandwidth selected in the oscilloscope

Number of Waveforms Averaged ~ Number of waveforms that are averaged during the oscilloscope acquisition. This will lower the noise floor.

Verification Mode If this is set to False, the procedure behaves as a normal calibration and the results are saved as usual. If it is set to
True, the procedure uses a previous calibration to set the calibrated parameter. In this case, the purpose of the
procedure is to verify that the available calibration is valid and the desired values can be achieved.

CLB Trace Length The selected Compliance Load Board trace length causes the receiver eye-height to be closest to the target
eye-height specified.
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Pre-Shoot Pre-Shoot used for the calibration

De-Emphasis De-Emphasis used for the calibration

Differential Voltage Differential voltage of the data signal

Random Jitter The amount of RJ added to the signal.

Sinusoidal Jitter The amount of sinusoidal jitter added to the test signal.

Target Eye-Height The calibration will be performed to achieve this target eye-height.

Target Eye-Width The calibration will be performed to achieve this target eye-width.

Number of Averages The number of averages (SigTest measurements) for one jitter measurement.
Table 7 USB3.2 receiver parameters

Specification

SSC Deviation The spread spectrum clock (SSC) modulation depth with respect to the data rate (down-spread).

SSC Frequency The frequency of the spread spectrum clock (SSC) added to the signal.

Target Eye-Height The corresponding calibration is performed to achieve this target eye-height.

Target Eye-Width The corresponding calibration is performed to achieve this target eye-width.
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Parameter Name

Description

Eye Height The value of eye-height configured for the receiver test.
Eye Width The value of eye-width configured for the receiver test.
Eye Height Margin The eye-height margin added to the differential voltage.
Pre-shoot The pre-shoot value configured for receiver tests.
De-emphasis The de-emphasis value configured for receiver tests.
Differential Voltage The differential voltage amplitude of the test signal.

Random Jitter

The amount of calibrated RJ added to the signal.

Random Jitter Margin

The margin added to the random jitter.

Sinusoidal Jitter Frequency

The frequency of the sinusoidal jitter component.

Sinusoidal Jitter

The amount of sinusoidal jitter added to the test signal.

Sinusoidal Jitter Margin

The margin added to the sinusoidal jitter.

SJ Reduction for Eye-Width
Adjustment

Amount of sinusoidal jitter at the frequency specified, which is subtracted for eye-width adjustment.

Second Tone SJ for Eye-Width

Amount of sinusoidal jitter at 87 MHz of frequency, which is added for eye-width adjustment.

Adjustment
tperiod The time period of an LFPS cycle.
tBurst The duration for which LFPS cycles are sent to form a single LFPS burst.
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Description

tRepeat The duration between the start of two adjacent LFPS bursts.
Duty Cycle The duty cycle within tpgiog-
Loopback Training

Retrain at each jitter frequency

If set to ‘True’, the DUT is trained into loopback mode at each SJ frequency (test point).

Train with Jitter

Jitter can be enabled or disabled for Loopback Training.

Sinusoidal Jitter Variation

Frequency Mode

Select one of the options:

= Compliance Frequencies

= Equally Spaced Frequencies
= User Defined Frequencies

= Single Frequency

Jitter Frequencies

List of frequencies to be tested.
For ‘Compliance’ mode, they are read-only; whereas, for ‘Editor’ mode, they can be edited.

Start Frequency value

The minimum value of jitter frequency to be tested. Only available for ‘Equally Spaced Frequencies’ mode.

Stop Frequency value

The maximum value of jitter frequency to be tested. Only available for ‘Equally Spaced Frequencies’ mode.

Number of Frequency Steps

The number of different jitter frequencies that are tested. The distribution of frequencies between minimum and
maximum is equidistant on a logarithmic or linear scale. Only available for ‘Equally Spaced Frequencies’ mode.

Frequency sweep scale

Select either ‘Linear’ or ‘Logarithmic’ scale. Only available for ‘Equally Spaced Frequencies’ mode.

Start jitter amplitude

The initial value of the SJ amplitude tested in the search algorithm.

Use fixed number of steps

The range of jitter amplitudes to be tested at each frequency starts with the defined “Start jitter amplitude” and
ends with the jitter capability of the data generator. If this parameter is ‘True’, the range is divided into a fixed
number of steps. If set to ‘False’, the steps are defined by the step size.
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Parameter Name

Description

Number of jitter steps

The number of jitter points used in the search algorithm.

Jitter linear step size

Increase in jitter value at each step of the search algorithm.

Show Min Failed Points

If set to ‘True’, the result will show the first SJ amplitude that did not pass the BER test at each frequency

Differential Voltage Variation

Start Differential Voltage

First value of differential voltage that shall be tested.

Differential Voltage Step Size

Interval between two consecutive differential voltage steps.

Data Rate Variation

Deviation Mode

Set the data rate deviation range that shall be tested. Select one of the options:
= Pre Defined Deviations

= Equally Spaced Deviations

= User Defined Deviations

= Single Deviation

Min Data Rate Deviation

First data rate deviation that shall be tested. Only available for ‘Equally Spaced Deviations’ mode.

Max Data Rate Deviation

Last data rate deviation that shall be tested. Only available for ‘Equally Spaced Deviations’ mode.

Number of Deviation Steps

Number of steps for the data rate deviation sweep to be performed. Only available for ‘Equally Spaced Deviations’
mode.

Data Rate Deviation Points

User-defined data rate deviation points. Only available for ‘User Defined Deviations’ mode.

Data Rate Deviation

The single data rate deviation that will be tested. Only available for ‘Single Deviation’ mode.

50
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Script Variation

LFPS Loop Count Sets the LFPS Loop Count.

Number of Idle Sets the number of electrical Idle blocks in front of the sequence
Duty Cycle Variation

Start Duty Cycle The start duty cycle of the LFPS burst.

Stop Duty Cycle The stop duty cycle of the LFPS burst.

Duty Cycle Step Size The amount the duty cycle is increased by one step.

tRepeat Variation

Start tpepeat The start tpepeqt value of the LFPS signal.

Stop tRepeat The stop tpepeat value of the LFPS signal.

tRepeat Step Size The duration by which the tpepe,; value is increased by one step.
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Before any receiver test procedure can be run, the USB3.2 receiver test
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4 USB3.2 Calibrations

Calibrations Overview

The ValiFrame calibration plane is given by the DUT input ports. The
receiver test signal characteristics such as the USB3.2 signal generator
output voltage level and jitter parameters are typically affected by the
signal transmission between the generator output ports and the DUT input
ports. Thus, for any signal output parameter that you select (set value), the
jitter and the signal received at the DUT input ports (actual value) deviate
from the set value. Additional deviations can be caused by effects such as
offset errors, hysteresis, and nonlinear behavior of the signal generator.
The ValiFrame calibration procedures compensate for the deviations of the
actual values of the relevant signal output parameters from the set values
over the required parameter range.

All calibration procedures required for USB3.2 receiver testing are
included in the ValiFrame software. The ValiFrame calibration procedures
are implemented such that the calibration process is conducted as fast as
possible and is automated as much as possible, for example, by minimizing
the number of re-configurations of the hardware connections.

Common Parameters for Calibrations

54

The parameters for the calibration group depend on the DUT type, test
method, and connector. They may include:

Amplitude Imbalance Check—This parameter enables or disables the
amplitude imbalance check during calibration.

Scope Cal Connection—Connection to the Oscilloscope used for
calibrations. The available choices include ‘Differential Ch1-Ch3’ and
‘Differential Ch2-Ch4’.

J-BERT Generator—The output of the data generator used for the
calibrations.
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5G Calibration Procedures

Common Parameters That Are Lane Specific

Scope Cal Connection: Connection to the oscilloscope used for
calibrations. The available choices are:

Differential Ch1-Ch3
Differential Ch2-Ch4

Differential Ch1-Ch3 + Differential Ch2-Ch4 (Available when the
system has two analyzers connected)

J-BERT Generator: The output of the data generator used for the
calibrations.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide
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USB3.2 Calibrations

5G LFPS Voltage Calibration

Availability Condition
This calibration is available for all Spec Versions: 3.0, 3.1, and 3.2.
Purpose and Method

This procedure calibrates the differential voltage for low-frequency
periodic signaling.

The data generator sends an LFPS pattern. The test automation sets
twelve equally spaced differential voltages from 100 mV to 1200 mV in the
data generator. The differential amplitude is measured with the
oscilloscope.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Calibrations 4

Connection Diagram

Please refer to Figure 14 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 15 when two
lanes are being tested (Type C for spec 3.2) with the M8040A data
generator.

Connect the SYNC cable between M8045A and MB046A
Blocking Capacitor
@ 50 0 Termination

= 20Ol |

o0 0 ololol oll

(<3

Figure 14 For 5G non-channel calibration (1 lane)
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Connect the SYNC cable between MB8045A and MB046A
Please use a separate frame for the second M8046A module

Blacking Capacitor
@ 500 Termination

e o

® 00 0 o0ldlololl

0000 9

9)

=)
of
%

Figure 15 For 5G non-channel calibration (2 lanes)
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Result Description

Cal_5G_L1_LFPS_Volt

far USB3.2 Device with Type-C Connector

1320.0 I 1 T —m— Measured Differential Voltage
1193.0 + 1
1066.0
939.0
812.0
685.0
558.0
431.0

304.0

Measured Differential Voltage [mV]

177.0

100.0 3200 540.0 760.0 980.0 1200.0
Set Differential Voltage [mV]

50.0

----General---—-

Offline True

Heysight M8040k J-BERT Heysight M8040R& J-BERT, Keysight M2040A J-BZRT, SN: Unknown
Keysight DSO Keysight DSO, D50 Infiniium Series, SNo: Unknown

Amplitude Imbalance Check True

--——-Instrument Channels————
J-BEAT Cemerator M1_DataCutl
Scope Cal Connecticn Differential Chl-Ch3

Measured

300 270
400 380
500 450
600 540
700 &30
800 7z0
900 810
1000 300
1100 930
1200 1080

Figure 16 Example result for 5G LFPS voltage calibration

Set Differential Voltage: The differential voltage set in the instrument.

Measured Differential Voltage: The actual amplitude measured in the
oscilloscope.
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USB3.2 Calibrations

5G TxEQ and Launch Voltage Calibration

Availability Condition

This calibration is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This procedure calibrates the De-Emphasis, Pre-shoot and Differential
Voltage amplitude.

The pattern generator sends an equalization pattern to the oscilloscope
and performs a sweep of the whole equalization range.

First, the pre-cursor is set to the initial value (-0.28). For that value, the
post-cursor is swept from -0.28 to 0.02 with linear steps of 0.02. For each
post-cursor value, the de-emphasis, pre-shoot and differential voltage are
measured with the oscilloscope. Then, the pre-cursor is increased with a
step size of 0.02 and the process is repeated until 0.02 is attained. The
Launch Voltage is always fixed at 800 mV.

The procedure explained above is specific for the M8040A data
generator setup. For the M8020A setup, the procedure is very similar but
the sweep is not performed over the pre-cursor and post-cursor values.
In this case, the sweep is performed directly for the de-emphasis (from
-6 to 2 dB) and pre-shoot (from 6 to -1 dB).

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Calibrations 4

Connection Diagram

Please refer to Figure 14 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 15 when two

lanes are being tested (Type C for spec 3.2) with the M8040A data
generator.

Parameters in Expert Mode

Verification Mode

EQ Calibration Pattern
Number of Waveform Averages
Scope Bandwidth

Set Amplitude

For more details of the parameters, please refer to Table 6.
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Result Description

Cal_5G_L1_PreShoot

for USB3.2 Device with Type-C Connector

7.0

—a— C+1(-0.28)
—— C+1(-0.25)
6.2 ] —i— C+1(-0.22)
—t+— C+1(-0.18)
54 1 —— C+1(-0.16)
—a— C+1(-0.14)
. —— C+1(-012)
@ 46 ] —a— C+1(-0.10)
= —— C+1(-0.08)
3 38 1 —— C+1(-0.06)
5 —@— C+1(-0.04)
& —— C+1(-0.02)
£ 3.0 ] —a— C+1(0.00)
- —— C+1(0.02)
hid
< 22 1
@
2 14 ]
06
0.2
A0t
0.3 -0.2 -0.1 0.0
Set Pre-Cursor C-1
Offline False
Keysight M8040A J-BERT MB070B, SN: DESE700053, FW rev.: &.7.500.6
Keysight DSO DSAV334R, SN: M¥56110106, FW rev.: 0&.50.01004
EQ Calibration Pattern EqualizationZPatternéizercsédones
Scope Bandwidth 32 GHz
Number of Waveform Averages 258
Set Amplitude 814 mV
Verification Mode False
Amplitude Imbalance Check True
J-BERT Generator M1 _Datalutl
Scope Cal Connecticn Differential Chl-Ch3
ProcedureName 106G Pre-Shoot Calibraticn

I
9

oo o R P NN LR RS D D
o
0

-0.36§

'
&
w
“

-0.47 -0.28 -0.27 -0.28 -0.37

Figure 17 Example result for 5G TxEQ & launch voltage calibration (pre-shoot)

62 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Calibrations 4

Set Pre-Cursor C-1: The pre-cursor value set on the instrument.

C+1(X) [dB]: The entries in the table give the actual pre-shoot value in
dB measured at the oscilloscope for the particular combination of
pre-cursor (C-1, given in the first column) and post-cursor (C+1, given
in the column heading) values.
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Cal_5G_L1_DeEmphasis

for USB3.2 Device with Type-C Connector

64

10 ' ’ ’ ' I —a— C-1(-0.28)
—e— C-1(-0.25)
02 1 —&— C-1(-0.22)
—— C-1(-0.18)
06 I ki —x— C-1(-0.16)
—a— C-1(-0.14)
m —o— C-1(-012)
T 141 4 —— c(010)
_g —— C-1(-0.08)
8 99 1 1 = c-1(0086)
= —a— C-1(-0.04)
£ —— C-1(-0.02)
9 30 & 1 —— c1(0.00)
0 —— C-1(0.02)
3 381 1
3
@
g 46 1 ]
=
54 1 ]
62 I ]
-7.0 I B e e
-0.3 -0.2 -0.1 0.0
Set Post-Cursor C+1
Offline False
Feysight M8040A J-BERT MBO70B, SN: DES€7000583, FW rev.: €.7.500.€
Keysight D50 DSAV334R, SN: MYS€11010&, FW rev.: 06€.50.01004
EQ Calibratiomn Pattern Equali ticnZPatternédzercsdd
Scope Bandwidth 32 GHz
Number of Waveform Averages 258
Set Amplitude Bl4 =V
Verification Mode False
Amplitude Imbalance Check True

J-BERT Generator
Scope Cal Comnectien

ProcedureNzme

Set
Post—
Cursor
C+1 []

Figure 18
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M1.DataCutl
Differential Chl-Ch3
10G De-Emxphasis Calibraticn

Example result for 5G TXEQ & launch voltage calibration (de-emphasis)



USB3.2 Calibrations 4

Set Post-Cursor C+1: The post-cursor value set on the instrument.

C-1 (X) [dB]: The entries in the table give the actual de-emphasis value
in dB measured at the oscilloscope for the particular combination of
post-cursor (C+1, given in the first column) and pre-cursor (C-1, given
in the column heading) values.
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Cal_5G_L1_GenOQutVolt

for USB3 .2 Device with Type-C Connector

1000.0 T T —a— C+1(-0.28)
F —a— C+1(-0.25)
9600 + 4 —— C+1(-0.22)
—— C+1(-0.18)
T ] —— C+1(-0.16)
920.0 —@— C+1(-0.14)
—e— C+1(-0.12)
_ 8800 t 1 —&— C+1(-0.10)
= —— C+1(-0.08)
= 8400 I i —=— C+1(-0.06)
= —a— C+1(-0.04)
hel
= —a— C+1(-0.02)
o, 8000 - & 8 9 ® —a— C+1(0.00)
g ) ) | —— C+1(0.02)
B 7600 T ’ I —
[
=
7200 + E
680.0 + B
6400 L .
600.0 —_—
0.3 -0.2 -0.1 00
Set Pre-Cursor C-1
Offline False
Keysight Ma040& J-BERT Ma8070B, SN: DESE700053, FW rev.: 6.7.500.6
Reysight DSO DSAV334R, SN: MYS5€110106, FW rev.: 06.50.01004
EQ Calibration Pattern Equslizaticn2Pat 4 2
Scope Bandwidth 32 GHz
Number of Waveform Averages 258
Set Amplitude 814 mwv
Verification Mode False
Amplitude Imbalance Check True
J-BERT Cenerator M1 Datalutl
Scope Cal Connection Differential Chl-Ch3
ProcedureName 10G Generator Outout Voltage Calibration

-0.1€ |797.00 797.00 798.00 797.00 797.00 796.00 797.00 736.00 797.00 736.00 796.00 737.00 737.00 770.00
-0.14 |797.00 796.00 792.00 796.00 798.00 797.00 797.00 737.00 787.00 736.00 797.00 796.00 737.00 771.00
-0.12 |796€.00 797.00 792.00 798.00 797.00 797.00 797.00 737.00 787.00 737.00 797.00 737.00 737.00 771.00
-0.10 |797.00 797.00 797.00 798.00 796.00 796.00 797.00 736.00 798.00 737.00 797.00 737.00 737.00 772.00
-0.08 |798.00 796.00 796€.00 797.00 797.00 798.00 797.00 798.00 797.00 735.00 798.00 797.00 738.00 771.00
-0.06 |79€.00 797.00 797.00 797.00 796.00 797.00 797.00 737.00 796.00 737.00 798.00 737.00 738.00 772.00
-0.04 |797.00 797.00 797.00 798.00 798.00 797.00 787.00 737.00 798.00 733.00 798.00 737.00 737.00 771.00
-0.02 |798.00 797.00 796€.00 797.00 797.00 798.00 796.00 737.00 798.00 733.00 798.00 798.00 737.00 772.00
0.00 798.00 797.00 737.00 796.00 797.00 798.00 796.00 798.00 797.00 79€.00 797.00 79%.00 797.00 772.00
0.02 771.00 772.00 772.00 772.00| 771.00 771.00 771.00 771.00 772.00 772.00 772.00 772.00 772.00 746.00

Figure 19 Example result for 5G TXEQ & launch voltage calibration (differential voltage)
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Set Pre-Cursor (C-1): The pre-cursor value set on the instrument.
C+1(X) [mV]: The entries in the table give the actual differential voltage
value in mV measured at the oscilloscope for the particular
combination of pre-cursor (C-1, given in the first column) and
post-cursor (C+1, given in the column heading) values.
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5G Random Jitter Calibration

Availability Condition

This calibration is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method
This procedure calibrates the Random Jitter (RJ).

The pattern generator sends the CP1 pattern and adds random jitter to the
signal. It sets eleven equally spaced RJ values (from 0 to 250 mUl). The
jitter is measured with a real-time oscilloscope using the SigTest software.
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Connection Diagram (for Type-C Connectors)

Please refer to Figure 14 when only one lane is being tested (Type C for
spec below 3.2) and to Figure 15 when two lanes are being tested (Type C
for spec 3.2) with the M8040A data generator.

Connection Diagram (for other connectors)

For other connectors a long-channel calibration is done, as shown in
Figure 20 and Figure 21.

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 500 Termination

Wl @1k

00000
@ o 0 o ololololl

Device Test Fixture 2
(use upper port)

8inch USB3 cable

Device Cal Fixture

Device

3m USB3 cable Test Fixture 1

Figure 20 For 5G long-channel calibration (lane 1 - device - non type C)
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Connect the SYNC cable between M8045A and MB046A
Blocking Capacitor
@ 50 O Termination

00000l |0

® 00 0 ololdloll

Host Test Fixture 2 Device Test Fixture

Host Test Fixture 1

3m USB3 cable

Figure 21 For 5G long-channel calibration (lane 1 - host - non type C)

Parameters in Expert Mode

SigTest version
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Result Description

Cal_5G_L1_RJ
for USB3.2 Device with Type-C Connector

250.0

—m— Measured Random Jitter
225.0

200.0
175.0
150.0
125.0
100.0

75.0

Measured Random Jitter [mUI]

50.0
260 + 9

00 |
00 500 1000 1500 2000 2500

Set Random Jitter [mUI]

Offline False

Keysight M8040RA J-BERT M23070B, SN: DES€700053, FW rev.: €.7.500.¢6
Keysight DSO DSAV334A, SN: MY5€110106, FW rev.: 06.50.01004
SigTest version 3.2.11.3

Amplitude Imbalance Check True

J-BERT Generator Ml.DataCutl

Scope Cal Connection Differential Chl-Ch3

25 54
50 72
75 Y
100 118
125 143
150 188
175 154
200 220
225 245
250 271

Figure 22 Example result for 5G random jitter calibration

Set Random Jitter: The random jitter set at the data generator.

Measured Random Jitter: The actual random jitter measured with the
oscilloscope.
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USB3.2 Calibrations

5G LF Sinusoidal Jitter Calibration

Availability Condition

This calibration is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This procedure calibrates the sinusoidal jitter for low frequencies (from
100 kHz to 1 MHz).

The data generator sends the CPO pattern during this calibration. It
performs a sweep of the sinusoidal jitter amplitude for five different
frequencies. At each step, the actual sinusoidal jitter amplitude is
measured with the oscilloscope using the SigTest software.

The test automation checks that the measured jitter amplitude values are
consistent across jitter frequencies. Deviations larger than 2.5% between
the measured jitter amplitudes for the same set jitter amplitude at different
frequencies are not allowed. In the case of a larger deviation, the point is
re-measured up to three times.

Connection Diagram

For Type C refer to Figure 14 and Figure 15. Refer to Figure 20 and
Figure 21 for other connectors.

Parameters in Expert Mode

SigTest version
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Result Description

Cal_5G_L1_LF_SJ
for USB3 2 Device with Type-C Connector

1

10 7 — ] — —&— SJ(0.1MHz)
1 1 —e— SJ(0.2MHz)

—— SJ (0.5 MHz)

—— SJ{(1MHz)

Measured SJ [UI]
=
o
]
1

107 i e —
107" 10° 10’
Set SJ [Ul]
0ffline False
Keysight M8040R J-BERT M20708, SN: DESE700053, FW rev.: 6.7.500.6
Keysight DSO DSAV3342, SN: MYSE110106, FW rev_: 06.50_01004
SigTest version 3.2.11.3
Zmplitude Imbalance Check  True
J-BERT Generator M1l.Datalutl
Scope Cal Connection Differential Chl-Ch3
Set 57 [UI] J (0. J (0.2 MHz) [UI 53 (0.5 MHz) [UII
0.100 . . 0.033
0.250 0.247
0.500 0.434
1.000 0.333
z.000 1.330

Figure 23 Example result for 5G LF sinusoidal jitter calibration

Set SJ [UI]: The sinusoidal jitter amplitude set on the instrument.

SJ (x MHz) [UI]: The actual sinusoidal jitter amplitude measured on the
oscilloscope for the frequency X’ MHz.
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USB3.2 Calibrations

5G HF Sinusoidal Jitter Calibration

Availability Condition
This calibration is available for all Spec Versions: 3.0, 3.1, and 3.2.
Purpose and Method

This procedure calibrates the sinusoidal jitter for high frequencies (from
2 MHz to 50 MHz). The method is the same as that for 5G LF Sinusoidal

Jitter Calibration. However, in this case, the maximum allowed deviation is
5%.

The data generator sends the CPO pattern during this calibration. It
performs a sweep of the sinusoidal jitter amplitude for five different
frequencies. At each step, the actual sinusoidal jitter amplitude is
measured with the oscilloscope using the SigTest software.

Connection Diagram

For Type C refer to Figure 14 and Figure 15. Refer to Figure 20 and
Figure 21 for other connectors.

Parameters in Expert Mode

SigTest version
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Result Description

Cal_5G_L1_HF_SJ

for USB3.2 Device with Type-C Connector

e N s B B —a— SJ(2 MHz)
—e— SJ (4.9 MHz)
—a— SJ (10 MHz)
05 1 —— SJ(20 MHz)
2T 1 —«— 5J(33MHz)
—a— SJ (50 MHz)
04 I ]

Measured SJ [UI]
o
W
}
1

02 1 ]

01+ ]

0.0 ot
0.0 01 0.2 0.3 0.4 05 06
Set SJ [UI]
Offline False
Eeysight M8040% J-BERT Ma3070B, SN: DESE700053, FW rev.: €.7.500.6
Eeysight DSO DSRV334R, SN: MY¥S5611010&, FW rev.: 06.50.01004
SigTest wversion 3.2.11.3
Amplitude Imbalance Check True
J-BERT Generator M1 Datalutl
Scope Cal Connecticon Differential Chl-Ch3
[UI] [UI] [UI] [UI]
0_000 0_000 0_000 0_000
0.200 0.135 0.135 0.194
0.400 0.332 0.334 0.334
0.&00 0.581 0.522 0.524

Figure 24 Example result for 5G HF sinusoidal jitter calibration

Set SJ [UI]: The sinusoidal jitter amplitude set in the instrument.

SJ (x MHz) [UI]: The actual sinusoidal jitter amplitude measured on the
oscilloscope for the frequency X’ MHz.
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USB3.2 Calibrations

5G Eye Height Calibration

Availability Condition

This calibration is available for all such connectors that are neither Type-C
nor Tethered Type-C.

Purpose and Method
This procedure calibrates the eye height.

The data generator sends the CPO pattern. The test automation sets
several differential voltage amplitudes and measures the corresponding
eye height with the oscilloscope. The measurements are performed using
the SigTest software.

Connection Diagram

Please refer to Figure 20 and Figure 21.

Parameters in Expert Mode

SigTest version

Prerequisite Calibrations
5G TxEQ and Launch Voltage Calibration
5G Random Jitter Calibration
5G LF Sinusoidal Jitter Calibration
5G HF Sinusoidal Jitter Calibration
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Result Description

Cal_5G_L1_EyeHeight
for USB3.0 Device with Micro-B Connector

400.0 T

—m— Measured Eye Height
360.0

3200 + 3

2800 + 3

240.0

200.0

160.0

120.0

Measured Eye Height [mV]

80.0 e

40.0 + E

0.0 Fi
600.0 7200 8400 960.0 1080.0 1200.0

Set Differential Voltage [mV]

BERT System Keysight M8020k J-BERT, Keysight M3020R J-BERT, SN: Unknown
Offline True

Gscilloscope DSC Infiniium Series, SN: Unknown, FW rev.: Unknown
SigTest version 3.2.11.3

Emplitude Imbalance Check  True

J-BERT Cenerator M1.Databusl

Scope Cal Comnection Differential Ch1-Ch3

700 140
750 150
800 180
850 170
900 180
950 130
1000 200
10%0 210
1100 220
1150 230
1200 240

Figure 25 Example result for 5G eye height calibration
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Set Differential Voltage [mV]: The differential voltage set on the
instrument.

Measured Eye Height [mV]: The Eye Height measured on the oscilloscope.
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5G Eye Height Verification

Availability Condition

This calibration is available for all such connectors that are neither Type-C
nor Tethered Type-C.

Purpose and Method

This test verifies the possibility to meet the eye height specifications with
the existing calibration data and setup.

The pattern generator sends the CPO pattern to the oscilloscope. The
Random Jitter and Sinusoidal Jitter are set to the values specified in the
USB Compliance Test Specification. The differential output voltage
amplitude is set to the specified value plus a small margin defined with the
‘Eye Height Margin’ parameter. Finally, the eye height is measured with
the oscilloscope using the SigTest software.

Connection Diagram

Please refer to Figure 20 and Figure 21.

Parameters in Expert Mode

SigTest version

Eye Height Margin: Differential voltage added to the value specified in
the CTS

Prerequisite Calibrations
5G TxEQ and Launch Voltage Calibration
5G Random Jitter Calibration
5G LF Sinusoidal Jitter Calibration
5G HF Sinusoidal Jitter Calibration
5G Eye Height Calibration
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USB3.2 Calibrations

Result Description

Ver_5G_L1_EyeHeight

for USB3.0 Device with Micro-B Connector

BERT System Feysight M8020& J-BERT, FKeysight M3020& J-BERT, SN: Unknown
Offline True

Oscilloscope D50 Infiniium Series, SN: Unknown, FW rev_: Unknown

SigTest wversicn 3.2.11.3

Eye Height Margin 2.5 mvV

Amplitude Imbalance Check True

J-BERT Generator M1.Datalutl

Scope Cal Connection Differential Chl-Ch3

Upper Spec

Figure 26 Example result for 5G eye height verification
Result: (Pass/Fail) The verification will be considered as ‘Pass’ when the
measured eye height is within the specification limits.

Set Eye Height [mV]: The eye height that is set using the existing
calibrations.

Measured Eye Height [mV]: The eye height measured on the oscilloscope.

Upper Spec [mV]: The maximum permissible eye height to pass the
Specification limits.

Lower Spec [mV]: The minimum permissible eye height to pass the
Specification limits.
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USB3.2 Calibrations 4

5@G Total Jitter Verification

Availability Condition

This calibration is available for all such connectors that are neither Type-C
nor Tethered Type-C.

Purpose and Method

This test verifies the possibility to meet the total jitter specifications with
the existing calibration data and setup.

The differential output voltage amplitude is set to the value specified in the
USB Compliance Test Specification. Random jitter and Sinusoidal Jitter
are set to the specified values along with a small margin defined for the
‘Random Jitter Margin’ and ‘Sinusoidal Jitter Margin’ parameters. Finally,
the Total Jitter is measured with the oscilloscope using the SigTest
software.

Connection Diagram

Please refer to Figure 20 and Figure 21.

Parameters in Expert Mode

SigTest version

Random Jitter Margin: Percentage added to the specified RJ amplitude
value

Sinusoidal Jitter Margin: Percentage added to the specified SJ
amplitude value

Sinusoidal Jitter Frequency: The frequency of the sinusoidal jitter
component

Prerequisite Calibrations
5G TxEQ and Launch Voltage Calibration
5G Random Jitter Calibration

5G LF Sinusoidal Jitter Calibration
5G HF Sinusoidal Jitter Calibration
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USB3.2 Calibrations

Result Description

Ver_5G_L1_TJ

for USB3.0 Device with Micro-B Connector

BERT System S:i:iﬂg:t MB0202 J-BERT, Eeysight M2020R J-BERT, SN:
Offline True

Oscilloscope DS0 Infinijum Series, SN: Unknown, FW rev.: Unknown
SigTest version 3.2.11.3

Random Jitter Margin 5 %

Sinuscidal Jitter Margin 0%

Sinuscidal Jitter Frequency 50 MHz

2mplitude Imbalance Check True
J-BERT Generator M1l . Datalutl
Scope Cal Connection Differential Chl-Ch3

Measured

- Total Min TJ at
Result

Jitter 1E-12 [mUI]|1E-12 [mUI]
[=0I]

Figure 27 Example result for 5G total jitter verification

Result: (Pass/Fail) The verification will be considered as ‘Pass’ when the
measured eye height is within the specification limits.

Measured Total Jitter [mUI]: The Total Jitter measured on the
oscilloscope.

Min TJ at 1E-12 [mUI]: The maximum permissible Total Jitter to pass the
Specification limits.

Max TJ at 1E-12 [mUI]: The minimum permissible Total Jitter to pass the
Specification limits.
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USB3.2 Calibrations

10G Calibration Procedures

Common Parameters That Are Lane Specific
Scope Cal Connection: Connection to the oscilloscope used for
calibrations. The available choices are:
Differential Ch1-Ch3
Differential Ch2-Ch4

Differential Ch1-Ch3 + Differential Ch2-Ch4 (Available when the
system has two analyzers connected)

J-BERT Generator: The output of the data generator used for the
calibrations

Common Parameters That Are Channel Specific

Specification
SSC Type
SSC Deviation
SSC Frequency
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USB3.2 Calibrations

10G TxEQ and Launch Voltage Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This procedure calibrates the De-Emphasis, Pre-shoot and Differential
Voltage amplitude.

The pattern generator sends an equalization pattern to the oscilloscope
and performs a sweep of the whole equalization range.

First, the pre-cursor is set to the initial value (-0.28). For that value, the
post-cursor is swept from -0.28 to 0.02 with linear steps of 0.02. For each
post-cursor value, the de-emphasis, pre-shoot and differential voltage are
measured on the oscilloscope. Then, the pre-cursor is increased with a
step size of 0.02 and the process is repeated until 0.02 is attained. The
Launch Voltage is always fixed at 800 mV.

The procedure explained above is specific for the M8040A data
generator setup. For the M8020A setup, the procedure is very similar but
the sweep is not performed over the pre-cursor and post-cursor values.
In this case, the sweep is performed directly for the de-emphasis (from
-6 dB to 2 dB) and pre-shoot (from 6 dB to -1 dB).
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Connection Diagram

USB3.2 Calibrations

4

Please refer to Figure 28 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 29 when two
lanes are being tested (Type C for spec 3.2) for the M8040A.

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 50 0 Termination

r— Coo N ————

| 0
o o
0o
O o
Qo
eI O ©
o10) £ 0 G -
2 ) OO Oco

Figure 28 For 10G non-channel calibration (1 lane)
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4 USB3.2 Calibrations

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 500 Termination

={0ju

0000 0l
® oo0o0ololooll

Figure 29 For 10G non-channel calibration (2 lanes)
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USB3.2 Calibrations 4

Parameters in Expert Mode

Verification Mode

EQ Calibration Pattern
Number of Waveform Averages
Scope Bandwidth

Set Amplitude

For more details of the parameters, please refer to Table 6.
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4 USB3.2 Calibrations

Result Description (similar to that for 5G Calibrations)

Cal_10G_L1_PreShoot

for USB3 2 Device with Type-C Connector

70 —8— C+1(-0.28)
—e— C+1(-0.25)
6.2 —a— C+1(-0.22)
—— C+1(-0.18)
54 —— C+1(-0.16)
—a— C+1(-0.14)
. —e— C+1(-0.12)
o 46 —i— C#+1(-0.10)
oy —— C+1(-0.08)
8 38 —— C+1(-0.06)
5 —a— C+1(-0.04)
s —e— C+1(-0.02)
& 3.0 —&— C+1(0.00)
o —+— C+1(0.02)
@«
5 22
[
@©
§ 14
06
-0.2
1.0 T S —
-03 -02 -0.1 00
Set Pre-Cursor C-1
- Ceneral-
offline True

Name: Keysight MB8040A J-BERT ; Company: Keysight Technologiss ; Model:
Keysight M3040R J-BIRT ; SN: Unknown ; FW rev.: Unknown ; Description: Ma040
with integrated jitter sources for SER tests ; Calibrased Instrument

Keysight ME040R
J-BERT

Name: Keysight DSO ; Company: Keysight Technologies ; Medel: DSO Iafiniium

Keysight DSG Series ; SN: Unknown ; FW rev.: Unknown ; Description: Real Time Scope needed
for system calibration ; Measurement InsTrument

Verificavion Mode  False

EQ Calibration

Pattern

Zmplitude
Irbalance Check

Zp Two Pattern, 4 zeros, €4 onces

True

Oscilloscops-

Number of
Waveform Averages

Scope Bandwidth 32 GHz
----BER Secup----

Set Emplitude 800 =V
—-—-Instrument

Channels————

J-BERT Gensrator M1_DataOutl

Scope Cal
Connsction

Differential Chl-Ch3

Nall  NaW & Nal | 14.81 13.26 12.04 10.24 9.54 8.94 8.42
NaN  NaW 13.98 11.29 10.33 9.5¢ 8.30 7.80 7.36 £.97
Nall  13.06 10.4€ 8.7% 38.15 7.60 €.72 .35 6.02 5.73
12.04 9.5 6.94 6.85 5.85 5.33 5.38 5.11 4.33 4.14
B.52 7.04 €.02 5.2 4.96 4.68 4.44 4.02 3.34 3.47
7.18 6.0z 5.1 &.57 4.3 4.08 3.6 3.52 3.37 3.23
€.02 5.11 4.17 3.3 3.7L 3.5z 3.13 3.05 2.92 2.89
4.08 3.5z 3.10 3.33 2.63 2.50 2.72 2.18 2.09 2.01
3.25 2.83 2.50 2.2¢ 2.13 2.03 1.86 1.78 1.71 1.84
2.50 2.15 1.84 1.74 1.66 1.58 1.45 1.3 1.34 1.24
1.80 1.8 1.34 1.27 1.21 0.76 1.06 1.02 0.84 0.%2
0.56 0.50 0.45 0.40 0.3% 0.37 0.3%5 0.33 0.32 0.30
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 -0.55 -0.55 -0.85 -0.55 -0.85 -0.85 -0.55 -0.85 -0.5§

&
n
i
&
n
i
'
&
o

-0.55 -0.55

Figure 30 Example result for 10G TxEQ & launch voltage calibration (pre-shoot)
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USB3.2 Calibrations 4

Set Pre-Cursor C-1: The pre-cursor value set on the instrument.

C+1(X) [dB]: The entries in the table give the actual pre-shoot value in
dB measured at the oscilloscope for the particular combination of
pre-cursor (C-1, given in the first column) and post-cursor (C+1, given
in the column heading) values.
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4 USB3.2 Calibrations

Cal_10G_L1_DeEmphasis

for USB3 2 Device with Type-C Connector

1.0 T T —8— C-1(-0.28)
—— C-1(-0.25)
02 I —a— C-1(-0.22)
—— C-1(-0.18)
06 1 1 — c1(0a8)
—8— C-1(-0.14)
o —e— C-1(-0.12)
5, ¥ 1 —— ci1(010)
© —— C-1(-0.08)
8 221 1 = c1(-006)
‘é . —— C-1(-0.04)
—e— C-1(-0.02)
w30+ 1 —— c1(000)
la] —— ©-1(0.02)
T 387+ ]
5
w
g 46 T ]
=
54 1 ]
62 F b
-7.0 T A R aa
-0.3 -0.2 -0.1 0.0
Set Post-Cursor C+1
----Ceneral----
offitne True

Name: Keysight M38040A J-BERT ; Company: Keysight Technologies ; Model
Keysight M8040A J-BERT ; SN: Unknown ; FW rev.: Unknown ; Description: M8040
with integrated jitter sources for SER tests ; Calibrated Instrument

Keysight M3040R
J-BERT
Name: Keysight DSO ; Company: Keysight Technologies ; Medel: DSO Infiniium
Keysight DSG Series ; SN: Unknown ; FW rev_: Unknown ; Description: Real Time Scope needed
for system calibration ; Measurement Instrument
Verificavion Mede  False
EQ Calibration
pattern

Zmplitude
Imbalance Check

2Q Twe Pattezn, €4 zezos, &4 cnces

True

~0scilloscope-

Number of
Waveform Averages

Scope Bendwidth 32 GHz
----BER Setup----

Set Emplitude 800 mv
--—-Instrument

Channels-———

J-BERT Generator M1_DataOutl

Scope Cal
Connection

Differentizl Chl-Ch3

(54 -3.34 -g.42

14.81 13.26 12.04 10.24

13.88 11.25 10.33

-0.22  NaM  WaW -8.7% -2.15 -7.60 -€.72 -€.3% -6.02 -5.73 -§.22 -§.00 -5.00

13.06 10.48

-0.18  NaN -9.54 -7.36 -€.85 -6.41 -5.33 -5.38 -5.11 -4.33 -4.14 -4.25 -4.038 -4.08
-0.16 ", 8.52 -7.04 -6.02 -5.26 4.9 -4.68 -4.24 -4.02 -3.84 -3.67 -3.38 -3.25 -3.25
-0.14 -8.94 -7.18 -6.02 -4.86 -4.57 -£.31 -4.08 -3.69 -3.52 -3.37 -3.23 -2.58 -2.87 -2.87
-0.12 -7.36 -6.02 -5.11 -4.17 -3.93 -3.71 -3.52 -3.1%9 -3.05 -2.92 -2.69 -2.89 -2.50 -2.50
-0.10 -4.86 -4.08 -2.52 -3.10 -2.33 -2.63 -2.50 -2.38 -2.1% -2.0% -2.01 -2.22 -1.80 -1.80
-0.08 -3.84 -3.25 -2.83 -2.50 -2.24 -2.13 -2.03 -1.86 -1.78 -1.71 -1.64 -1.53 -1.48 -1.48
-0.06 -2.52 -2.50 -2.13 -1.34 -1.74 -1.66 -1.88 -1.45 -1.3% -1.34 -1.34 -1.20 -1.16 -1.1§
-0.04 -2.08 -1.80 -1.58 -1.34 -1.27 -1.21 -0.76 -1.06 -1.02 -0.64 -0.92 -0.88 -0.86 -0.86
-0.02 -0.84 -0.56 -0.50 -0.45 -0.40 -0.3% -0.37 -0.3§ -0.33 -0.32 -0.30 -0.28 -0.23 -0.28
0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55

Figure 31 Example result for 10G TxEQ & launch voltage calibration (de-emphasis)
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USB3.2 Calibrations 4

Set Post-Cursor (C+1): The post-cursor value set on the instrument.

C-1 (X) [dB]: The actual De-Emphasis value measured at the
oscilloscope for the particular combination of pre-cursor and
post-cursor values.The entries in the table give the actual de-emphasis
value in dB measured at the oscilloscope for the particular combination
of post-cursor (C+1, given in the first column) and pre-cursor (C-1,
given in the column heading) values.
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4 USB3.2 Calibrations

Cal_10G_L1_GenOutVolt

for USB3.2 Device with Type-C Connector

1000.0 - - - —.— C+1(-0.28)
T —e— C+1(-0.25)
960.0 1 —— c+1(022)
—t— C+1(-0.18)
1 —— C+1(-0.16)
9200 —a— C+1(-0.14)
—e— C+1(-0.12)
_ 8800 ¢ {1 —— cv1goay
= —— C+1(-0.08)
£ sa00 L 1 —— C+i(008)
= —a— C+1(-0.04)
2 —— C+1(-0.02)
7 8000 00— 00— 00— 00— 00 e C41(000)
= —— C+1(0.02)
o 760.0 + ]
3
=
7200 + 1
680.0 + ]
640.0 ]
600.0 —_—
-0.3 -0.2 -0.1 0.0
Set Pre-Cursor C-1
———-Ganeral--—-
Offline True

Weme: Keysight M3040R J-BERT ; Company: Keysight Technologies ; Model: Keysight
M8020 J-BEAT ; SN: Unknown ; FW rev.: Unknown ; Description: M8040 wish
integrated jitter scurces for SER tests ; Calibrated Instrument

Keysight M3040A
J-BERT

Name: Keysight DSO ; Company: Keysight Technologies ; Medel: DSO Infiniium
Keysight DSO Series ; SN: Unknown ; ¥W rev.: Unknown ; Description: Real Time Scope nesded
for system calibrat ;

Verification Mode  False

IQ Calibration
2 EQ Two Pattern, €4 zeros, 84 onces
Pattezn

Amplitude

Imbalance Check True

~Dscilloscope-

Nuzber of
Waveform Averages
Scope Bandwidth 32 GHz

258

----BZR Setup----
Set Amplituds 200 mv
----Instrument

Channels—---

J-BERT Generator  M1.DataOutl

Scope Cal

Differential Chl-Ch3
Connection

£00.00 800.00 800.00
£00.00 300.00 800.00

800.00 300.00 800.00

-0.18 NaN 800.00 800.00 00.00 500.00 800.00 800.00 800.00 800.00 300.00 £00.00 800.00 300.00 800.00
-0.16 800.00 200.00 800.00 00.00 500.00 800.00 800.00 800.00 800.00 300.00 800.00 800.00 300.00 800.00
-0.14 800.00 800.00/800.00 500.00 800.00 800.00 800.00 800.00 800.00 800.00 §00.00 §00.00 800.00 800.00
-0.12 200.00 200.00 £00.00 200.00 200.00 800.00 200.00 £00.00 200.00 200.00 £00.00 £00.00 800.00 800.00
-0.10 200.00 500.00 £00.00 500.00 500.00 800.00 800.00 £00.00 $00.00 500.00 £00.00 £00.00 500.00 800.00
-0.08 800.00 800.00 &00.00 500.00 300.00 800.00 800.00 &00.00 00.00 300.00 &00.00 £00.00 300.00 800.00
-0.06 300.00 800.00 &00.00 300.00 500.00 500.00 800.00 &00.00 300.00 300.00 £00.00 500.00 300.00 800.00
-0.04 800.00 200.00 800.00 800.00 500.00 800.00 800.00 800.00 800.00 300.00 800.00 800.00 300.00 800.00
-0.02 800.00 200.00 800.00 800.00 500.00 800.00 200.00 800.00 800.00 200.00 800.00 800.00 800.00 800.00
0.00 800.00/800.00 800.00 800.00 800.00 800.00/800.00 800.00 800.00 §00.00 §00.00 800.00 800.00 800.00
0.02 200.00 £00.00 200.00 200.00 800.00 800.00 £00.00 200.00 200.00 £00.00 £00.00 200.00 200.00 800.00

Figure 32 Example result for 10G TxEQ & launch voltage calibration (differential voltage)
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USB3.2 Calibrations 4

Set Pre-Cursor (C-1): The pre-cursor value set on the instrument.

C+1(X) [mV]: The entries in the table give the actual differential voltage
value in millivolts measured at the oscilloscope for the particular
combination of pre-cursor (C-1, given in the first column) and
post-cursor (C+1, given in the column heading) values.
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USB3.2 Calibrations

10G Random Jitter Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This procedure calibrates the Random Jitter (RJ) directly at the generator
output.

The pattern generator sends the CPO pattern and adds random jitter to the
signal. It sets ten equally spaced RJ values (from O to 5ps). At each step,
the jitter is measured with a real-time oscilloscope using the SigTest
software.

Connection Diagram

Refer to Figure 28 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 29 when two
lanes are being tested (Type C for spec 3.2) for the M8040A.

Parameters in Expert Mode

SigTest version
Number of Averages

For more details of the parameters, please refer to Table 6.
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USB3.2 Calibrations

Result Description (similar to that for 5G Calibrations)

Cal_10G_L1_RJ
for USB3.2 Device with Type-C Connector

50 o o

—m— Measured Random Jitter
45 E

40 ¢ ]
35 1 ]
3.0 ]
251 ]
20 4 ]

151 ]

Measured Random Jitter [ps]

1.0 + .
05 4

0.0 i
0.0 1.0 2.0 3.0 4.0 5.0

Set Random Jitter [ps]

————General-—
Offline True
Name: Keysight M38040R J-BERT ; Company: Keysight Technologies ; Model: Keysight MB8040R J-

BERT ; SN: Unknown ; FW rev.: Unknown ; Description: Ma040 with integrated jitter sources
for SZ3 tests ; Calibrated Instrument

Keysight M8040R
J-BERT

Name: Keysight DSO ; Company: Keysight Technologies ; Model: DSO Infiniium Series ; SN:

Keysight DSO Unknewn ; FW rev.: Unknown ; Description: Real Time Scope needed for system calibration ;
Measurement Instrument

SigTest versien 4.0.23.2

Number of

Averages

Amplitude

Imbalance Check

z

True

-—--Instrument
Channels----

J-BERT Generator  M1.DataCutl
Scope Cal

Differential Chl-Ch3
Connection

Mezsured Random

Jitter [ps]

Figure 33 Example result for 10G random jitter calibration

Set Random Jitter [ps]: The random jitter set at the Data Generator.

Measured Random Jitter [ps]: The actual random jitter measured with the

oscilloscope.
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4 USB3.2 Calibrations

10G LF Sinusoidal Jitter Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This procedure calibrates the Sinusoidal Jitter for low frequencies (from
200 kHz to 500 kHz) directly at the generator output.

The data generator sends the CP9 compliance pattern during this
calibration. It performs a sweep of the sinusoidal jitter amplitude for five
different frequencies. At each step, the actual sinusoidal jitter amplitude is
measured with the oscilloscope using the SigTest software. SigTest is the
standard method to measure Eye Height and Jitter. It is the only valid
option available for compliance testing.

The test automation checks for consistency in the measured jitter
amplitude values across jitter frequencies. Deviations larger than 2.5%
between the measured jitter amplitudes are not allowed for the same set
jitter amplitude at different frequencies. For deviations more than 2.5%,
the point is re-measured up to three times.

Connection Diagram

Refer to Figure 28 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 29 when two
lanes are being tested (Type C for spec 3.2) for the M8040A.

Parameters in Expert Mode

SigTest version
Number of Averages

For more details of the parameters, please refer to Table 6.
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USB3.2 Calibrations

Result Description (similar to that for 5G Calibrations)

Cal_10G_L1_LFSJ

for USB3.2 Device with Type-C Connector

100 F —8— SJ (02 MHz)

—— 5J(0.5 MHz)

o
=
)
w
o
e
5
g 102 + 1
i)
=
t
107 10°
Set SJ [ps]
----Ceneral----
Offline True

Name: Keysight M8040A J-BERT ; Company: Keysight Technologies ; Model: Keysight

Keysight MB040R  \o040n J-3ZAT ; SN: Unknown ; B zev.: Unknown ; Description: M8040 with

9-BERT integracsd jitter sources for SIR tests ; Calibratsd Instrument
Nams: Keysight DSO ; Company: Keysight Technologies ; Medsl: DSO Infiniium
Reysight DSO Series ; SN: Unknown ; FW rev.: Unknown ; Description: Real Time Scope needed
for system calibration ; I
SigTest vezsion  4.0.23.2
Fumber of B
Bveragss
arplituds
T
Imbalance Check e
- Instrument
Channels----
3-BERT
M1.DataCutl
Ganerator
Seope Cat Differantial Chl-Ch3
Connecvion

) 5 MHz)
[pa]

20.000 20.000 20.000
50.000 50.000 50.000
100.000 100.000 100.000
200.000 200.000 200.000
500.000 £00.000 500.000
1000.000 1000.000 1000.000

Figure 34 Example result for T0G LF sinusoidal jitter calibration

Set SJ [ps]: The sinusoidal jitter amplitude set on the instrument.

SJ (x MHz) [ps]: The actual sinusoidal jitter amplitude measured on the
oscilloscope for the frequency ‘X’ MHz.
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10G HF Sinusoidal Jitter Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This procedure calibrates the sinusoidal jitter for high frequencies (from
1 MHz to 100 MH2).

The data generator sends the CP9 pattern during this calibration. It
performs a sweep of the sinusoidal jitter amplitude for five different
frequencies. At each step, the actual sinusoidal jitter amplitude is
measured on the oscilloscope using the SigTest software. SigTest is the
standard method to measure Eye Height and Jitter. It is the only valid
option available for compliance testing.

The test automation checks for consistency in the measured jitter
amplitude values across jitter frequencies. Deviations larger than 5%
between the measured jitter amplitudes are not allowed for the same set
jitter amplitude at different frequencies. For deviations more than 5%, the
point is re-measured up to three times.

Connection Diagram

Refer to Figure 28 when only one lane is being tested (non-Type-C
connectors and Type C for spec below 3.2) and to Figure 29 when two
lanes are being tested (Type C for spec 3.2) for the M8040A.

Parameters in Expert Mode

SigTest version
Number of Averages

For more details of the parameters, please refer to Table 6.
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USB3.2 Calibrations

Result Description (similar to that for 5G Calibrations)

Cal_10G_L1_HFSJ

for USB3.2 Device with Type-C Connector

50.0 — — o . 411 MHZ)
—e— SJ(2 MHz)
450 L 4 —i— SJ (4 MHz)
—— SJ (10 MHz)
400 + 1 —x— SJ(50 MHz)
. —a— SJ (100 MHz)
350 + N
o
2 300 F q
S
7]
T 250+ E
2
© 200 F 1
=
15.0 + B
10.0 + 4
50 F B
0.0 Fomm
0.0 10.0 20.0 30.0 40.0 50.0
Set SJ [ps]
----Ceneral----
Offline True

Name: Keysight M8040A J-BERT ; Company: Keysight Technologies ; Medel: Keysight
M30402 J-BEZRAT ; SN: Unknown ; FW zev.: Unknown ; Deseription: M2040 with
integrated jitter sources for SER tests ; Calibrated Instrument

Keysight M3040R
J-BERT

Name: Heysight DSO ; Company: Keysight Technologies ; Medel: DSO Infiniium

Keysight DSO Series ; SN: Unknown ; FW rev.: Unknown ; Description: Real Time Scope needed
for system calibration ; M I

SigTest version  4.0.23.2

Nuzber of P

Averages

Amplituds

Inbalence Check  TO°

~---Instrument

Channels----

J-sEan M1.DataCutl

Generator

Seope Cal Differential Chl-Ch3

Connection

20.00 30.000 30.000 30.000 20.000 30.000 30.000
40.00 40.000 40.000 40.000 40.000 40.000 40.000
§0.00 £0.000 50.000 50.000 50.000 50.000 50.000

Figure 35 Example result for 10G HF sinusoidal jitter calibration

Set SJ [ps]: The sinusoidal jitter amplitude set in the instrument.

SJ (x MHz) [ps]: The actual sinusoidal jitter amplitude measured on the
oscilloscope for the frequency ‘X’ MHz.
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USB3.2 Calibrations

10G Compliance Load Board Selection

Availability Condition
This calibration is available for Spec Versions: 3.1 and 3.2.
Purpose and Method

This procedure determines the optimal CLB to be used in the setup for
further calibrations.

The data generator sends the CP9 compliance pattern. The procedure
measures the eye height with nominal stress settings (refer to the
non-editable parameters for this test) of all three CLBs. Then, the software
selects the CLB for which the measured eye height is closest to 70 mV.

You are not required to repeat this calibration for lane 2 except for the
0 passthrough test method.

Connection Diagram

Refer to Figure 36 to Figure 39 for lane 1 calibration.

- For lane 2 the setup is the same but using the second channel of the data
NOTE generator and differential Ch2-Ch4 of the oscilloscope.
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USB3.2 Calibrations

Connect the SYNC cable between M8045A and M8046A

Blocking Capacitor
@ 50 O Termination

f

o | o!'.!:I

ooo0ololol ol

®
(3)

1m USB cable

Device
Fixture 1A

Device Fixture

Figure 36 For 10G long channel calibration (device - non type C)
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4 USB3.2 Calibrations

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 500 Termination

[l

0000
o000l ololol]

e,
(5)

1m USB cable

Device S
Fixture 1C 1]

72" Mock
Host/Device Fixture

Figure 37 For 10G long channel calibration (device - type C)
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USB3.2 Calibrations

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 500 Termination

S0l

e oy
@ o0 o0o0lo ool

1m USB cable

Host
Fixture 1A

7.2" Mock
Host Fixture

Figure 38 For 10G long channel calibration
(host - non type C)

- Ensure that another fixture kit is used for Passthrough test method
NOTE Lane 2 calibration than that used for Lane 1 calibration.
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USB3.2 Calibrations

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 500 Termination

00000l |

1m USB cable

Host
Fixture 1C 1

7.2" Mock
Host/Device Fixture

Figure 39 For 10G long channel calibration (host, active cable, or comp. retimer -
type C)
Parameters in Expert Mode
SigTest version
SSC Deviation
Pre-Shoot
De-Emphasis
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USB3.2 Calibrations

Differential Voltage
Random Jitter
Sinusoidal Jitter
Number of Averages

For more details of the parameters, please refer to Table 6.

Prerequisite Calibrations

10G TxEQ and Launch Voltage Calibration
10G Random Jitter Calibration

10G LF Sinusoidal Jitter Calibration

10G HF Sinusoidal Jitter Calibration

Result Description

Cal_10G_L1_CLB

for USB3.2 Device with Type-C Connector

Type-C Fixture USE_IF

Offline False

Eeysight M8040& J-BERT Ms070B, SN: DES&700053, FW rev.: €.7.500.8&
Eeysight DSO DSRV334R, SN: MY5€11010&, FW rev.: 06.50.01004
SigTest wersion 4.0.23.2

55C Deviation 5000 ppm

Pre-Shoot 2.2 dB8

De-Emphasis -3.1 dB

Differential Voltage 800 mV

Random Jitter 1 ps

Sinuscidal Jitter 17 ps

Number of Averages 5

2mplitude Imbalance Check True

J-BERT Generator M1l Datalutl

Scope Cal Connection Differential Chl-Ch3

ProcedureName 10& Compliance Load Board Selection

Figure 40  Example result for T0G compliance load board selection
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4 USB3.2 Calibrations

CLB Length [inch]: The optimal CLB selected after the test.

Measured Eye Height [mV]: The eye height measured with the optimal
CLB.
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USB3.2 Calibrations

10G Eye Width Pre Calibration

Availability Condition
This calibration is available for Spec Versions: 3.1 and 3.2.
Purpose and Method

This procedure calibrates the eye width depending on the de-emphasis.

The data generator sends the CP9 compliance pattern. The procedure
performs a sweep over several de-emphasis settings to discover the
optimal de-emphasis setting that helps generate the eye width closest to
the target specification value.

Connection Diagram

The connection diagram is the same as for 10G Compliance Load Board
Selection (refer to Figure 36 to Figure 39 for lane 1 calibration) but with
the optimal CLB.

NOTE For lane 2 the setup is the same but using the second channel of the data

generator and differential Ch2-Ch4 of the oscilloscope.

Parameters in Expert Mode
SigTest version
CLB Trace Length
SSC Deviation
Pre-Shoot
Differential Voltage
Random Jitter
Sinusoidal Jitter
Number of Averages

For more details of the parameters, please refer to Table 6.

Prerequisite Calibrations
10G TxEQ and Launch Voltage Calibration
10G Random Jitter Calibration
10G LF Sinusoidal Jitter Calibration
10G HF Sinusoidal Jitter Calibration
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USB3.2 Calibrations

Result Description

Cal_10G_L1_PreEyeWidth

for USB3 2 Device with Type-C Connector

60.0

58.0 +

56.0 +

54.0 +

52.0 +

50.0 +

48.0 +

Measured Eye-Width [ps]

460 T
440
420

40.0
-6.0

Type-C Fixtuze
Offline

Eeysight M8040A J-BERT
Keysight DSO

SigTest versica

CLE Trace Length

S5C Deviztion

Pre-Shoot

Differential Voltage
Random Jitter

Sinusoidal Jitter

Number of Averages
Emplitude Imbalance Check
J-BERT Generator

Scope Cal Connecticn

-4_50 52.397
-4.00 53.63
-3.50 54.18
-3.00 53.37
-2.50 51.37
-z.00 43_83
-1.50 50.15
-1.00 47.87
Figure 41

-3.6 -2.4 -1.2 0.0
Set de-emphasis [cIB]

USE_IF
False

MB070B, SN: DES&700053, FW rev.:
DSAV334A, SN: MY5611010&, FW rev.: 06.50.01004
2.0.23.2

8.1

5000 ppm

2.2 dB

800 =7

6.7.500_8

1 ps
17 ps

2

True

M1.DataOutl
Differentizl Chl-Ch3

Example result for 10G eye width pre calibration

—m— Measured Eye-Width
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USB3.2 Calibrations

Set de-emphasis [dB]: The de-emphasis set at each step.

Measured Eye-Width [ps]: The eye width measured at each step.

Cal_10G_L1_PreEyeHeight

for USB3.2 Device with Type-C Connector

1000 ———F—— .
940 F 3
88.0 + 3
=
E 820 ¥ 3
5
o 760 1 3
T
2 700 F 3
it
B 640 I ]
z
3 580 F 3
p=3
52.0 + 5
46.0 + 5
40.0 i
-6.0 -4.8 -3.6 -2.4 -1.2 0.0
Set de-emphasis [dB]
Type-C Fixture USB_IF
Offline False
Keysight M3040& J-BERT MB070B, SN: DES6700053, FW rev.: €.7.500.8&

Keysight DSO
SigTest version

CLE Trace Length
SSC Deviation
Pre-Shoot
Differentizl Voltage

Random Jitter

Sinuscidal Jitter

Humber of Averages
Irplitude Imbslance Check
J-BEAT Generator

Scope Cal Connecsicn

-3.50 €8.75

-3.00 71.41

-2.50 €7.10

-2.00 €5.12

-1.50 €7.72

-1.00 €3.86
Figure 42

DSAV3342, SN: MY¥56110108, FW rev.:
4.0.23.2

06.50.01004

8.1
5000 ppm

2.2 d8

800 mV

1ps

17 ps

z

True

M1.DataOusl
Differential Chl-Ch3

Example result for 10G eye height pre calibration
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4 USB3.2 Calibrations

Set de-emphasis [dB]: The de-emphasis set at each step.
Measured Eye-Height [mV]: The eye height measured at each step.
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USB3.2 Calibrations 4

10G Eye Height and Width Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This procedure calibrates the eye with respect to the differential voltage
and sinusoidal jitter.

The data generator sends the CP9 compliance pattern. The procedure sets
different combinations of differential voltage (700 mV and 900 mV) and

sinusoidal jitter (12 ps and 22 ps) and measures the eye height and eye
width.

The calibration data generates a stress Rx eye with a defined eye height
and width.

Connection Diagram

The connection diagram is the same as for 10G Compliance Load Board
Selection (refer to Figure 36 to Figure 39 for lane 1 calibration) but with
the optimal CLB.

For lane 2 the setup is the same but using the second channel of the data
generator and differential Ch2-Ch4 of the oscilloscope.

Parameters in Expert Mode

SigTest version

CLB Trace Length
Pre-Shoot
De-Emphasis
Random Jitter
Target Eye-Height
Target Eye-Width
Number of Averages

For more details of the parameters, please refer to Table 6.
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4 USB3.2 Calibrations

Prerequisite Calibrations
10G TxEQ and Launch Voltage Calibration
10G Random Jitter Calibration
10G LF Sinusoidal Jitter Calibration
10G HF Sinusoidal Jitter Calibration
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Result Description

Cal_10G_L1_EH_cal

for USB3.2 Device with Type-C Connector

100.0

90.0 +

50.0 +

400 +

300 F+

Measured Eye Height [mV]

200

100 +

80.0 \‘
700 +
60.0 \

0.0 e
12.0

Type-C Fixture
Offline

Keysight M3040A J-BEAT
Keysight DSO

SigTest version

CL3 Trace Length

SSC Deviation
Pre-Shoot

De-Emphasis

Random Jitter

Tzrget Zye-Height
Target Zye-Width
Nurber of Rverages

Zmplitude Imbalance Check

J-BERT Generator
Scope Cal Connection

ProcedureName

Set 57 [ps)

14.0

16.0 18.0
Sinusoidal Jitter [ps]

US8_IF

False

430708, SN: DES€700053, FW rev.:
DSAV334R, SN: MYS56110106, FW rev.:
4.0.23.2

8.1

6.7.500_6
0€.50.01004

5000 ppm

2.2 48

-3.1 dB

1 ps

71.5 oV

48.5 ps

5

True

M1.Databutl
Differential Chl-Ch3
10G Eye Height and Width Calibration

USB3.2 Calibrations 4

—m— Eye Height (Vdiff = 700mV)
—a— Eye Height (Vdiff = 300mV)

1z.00 85_24
2z2.00 55.05 71.92
Figure 43 Example result for 10G eye height calibration

Set SJ [ps]: The sinusoidal jitter added to the signal at each step.

Eye Height (Vdiff = x mV) [mV]: The eye height measured on the
oscilloscope for x mV differential voltage on the signal.
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4 USB3.2 Calibrations

cal_10G_L1_EW_cal

for USB3.2 Device with Type-C Connector

60.0 }
—m— Eye Width (Vdiff = 700mV)
—e— Eye Width (Vdiff = 900mV)
54.0
48.0
@
2 420 + .
E
g 36.0 + ]
[
= 300 + 1
o r
=
2 240 1 E
5 r
%
2 18.0 + ]
= r
12.0 + 1
6.0 | 1
O.D '}‘}'I'I'
12.0 14.0 16.0 18.0 20.0 22.0
Sinusoidal Jitter [ps]
Type-C Fixture USB_IF
Offline False
Keysight M8040A J-BERT ME8070B, SN: DES56700053, FW rev.: €.7.500.&
Keysight DSO DSAV334A, SN: MYS5E110106, FW rev.: 06.50.01004
S5igTest wersion 4.0.23.2
CLB Trace Length 8.1
88C Deviaticn 5000 ppm
Pre-Sheot 2.2 d8
De—Emphasis -3.1 dB
Random Jitter 1 ps
Target Eye-Height 71.5 =V
Target EZye-Width 42.5 ps
Hurber of Averages 5
Amplitude Izmbalance Check True
J-BERT Generator M1 _DataOutl
Scope Cal Connection Differential Chl1-Ch3
ProcedureName 10C Eye Height and Width Calibration
12.00
22.00

Figure 44 Example result for 10G eye width calibration

Set SJ [ps]: The sinusoidal jitter that is added to the signal at each step.

Eye Width (Vdiff = x mV) [ps]: The eye width measured on the oscilloscope
for x mV differential voltage on the signal.
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USB3.2 Calibrations 4

10G Compliance Eye Calibration

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

The procedure searches for the optimal combination of sinusoidal jitter
and differential voltage that helps achieve the compliance eye.

The data generator transmits the CP9 compliance pattern. The procedure
starts by setting the differential voltage and the sinusoidal jitter to the
nominal values and measures the EH and EW for that combination. If the
measured EH and EW are within the optimal range (71 mV - 73 mV for EH
and 48.2 ps - 49 ps for EW), the procedure ends. If not, a new combination
of SJ and Vdiff is calculated by using the current measurement results and
the Eye Height and Width calibration. Then, the process is repeated until
an eye within the optimal range is obtained or until the maximum number
of search steps is reached.

If the maximum number of search steps is reached, the calibration result
will be the measured pair of SJ and differential voltage that helps achieve
an eye closer to the specification value. If the closest eye is out of
specification limits, a manual search (where the user sets the sinusoidal
jitter and differential voltage) will be required to pass the test.

The eye measurements are done on the oscilloscope using the SigTest
software.

Connection Diagram

The connection diagram is the same as for 10G Compliance Load Board
Selection (refer to Figure 36 to Figure 39 for lane 1 calibration) but with
the optimal CLB.

For lane 2 the setup is the same but using the second channel of the data
generator and differential Ch2-Ch4 of the oscilloscope.

Parameters in Expert Mode

SigTest version
CLB Trace Length
Pre-Shoot
De-Emphasis
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4 USB3.2 Calibrations

Random Jitter

Target Eye-Height

Target Eye-Width

Number of Averages

Max number of search steps: After this number of steps, the search for
optimum Vdiff and SJ values is aborted.

For more details of the parameters, please refer to Table 6.

Prerequisite Calibrations
10G TxEQ and Launch Voltage Calibration
10G Random Jitter Calibration
10G LF Sinusoidal Jitter Calibration
10G HF Sinusoidal Jitter Calibration
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USB3.2 Calibrations

Result Description

Cal_10G_L1_CompEye

for USB3.2 Device with Type-C Connector

Type-C Fixture USB_IF

Offline False

Eeysight M3040R J-BERT M2070B, SN: DES€700053, FW rev.: €.7.500.6
Keysight D50 DSRV334R, SN: MY5611010&, FW rev.: 06.50.01004
SigTest wersion 4. 0.23.Z2

CLE Trace Length 8.1

S55C Deviation 5000 ppm

Dre-Shoot 2.2 dB

De-Emphasis -3.1 dB

Random Jitter 1 pa

Target Eye-Height T1.5 mV

Target Eye-Width 43.5 p=s

Humber of Averages 5

Max Number of Search Steps a8

Zmplitude Imkalance Check True

J-BERT Generator Ml .Datalutl

Scope Cal Connection Differential Chl-Ch3

S00.2 21.02

Figure 45 Example result for 10G compliance eye calibration

Vvdiff [mV]: The differential voltage amplitude for which the optimal eye

is obtained.

SJ [ps]: The sinusoidal jitter amplitude for which the optimal eye is
obtained.

Eye-Height [mV]: The optimal eye height value measured on the
oscilloscope.

Eye-Width [ps]: The optimal eye width value measured on the
oscilloscope.
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4 USB3.2 Calibrations

10G Compliance Eye Verification

Availability Condition

This calibration is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This test verifies the possibility to meet the eye height and eye width
specifications with the existing calibration data and setup.

The pattern generator sends the CP9 pattern to the oscilloscope The
sinusoidal jitter and the differential voltage are set to the values for which
the optimal eye is obtained using the Compliance Eye calibration results.

The eye height and eye width are measured with the oscilloscope using the
SigTest software. The test is considered as 'Pass' if the measured eye is
within the specification limits.

Connection Diagram

The connection diagram is the same as for 10G Compliance Load Board
Selection (refer to Figure 36 to Figure 39 for lane 1 calibration) but with
the optimal CLB.

For lane 2 the setup is the same but using the second channel of the data
generator and differential Ch2-Ch4 of the oscilloscope.

Parameters in Expert Mode

SigTest version
CLB Trace Length
Pre-Shoot
De-Emphasis
Differential Voltage
Random Jitter
Sinusoidal Jitter

Number of Averages

For more details of the parameters, please refer to Table 6.
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USB3.2 Calibrations

Prerequisite Calibrations
10G TxEQ and Launch Voltage Calibration
10G Random Jitter Calibration
10G LF Sinusoidal Jitter Calibration
10G HF Sinusoidal Jitter Calibration
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4 USB3.2 Calibrations

Result Description

Ver_10G_L2_Component_CompEye

for USB3.2 - Retimer Device with SRIS Component Retimer with Type-C Connector

Type-C Fixture USBE_IF

O0ffline True

Oscilloscope DS0 Infiniium Series, SN: Unknown, FW rev.: Unknown
SigTest wersion 4.0.23.2

CLB Trace Length 5.8

55C Deviation 5000 ppm

Pre-Shoot 2.2 dB

De-Emphasis -1 dB

Differential Voltage 800 mV

Random Jitter 1 ps

Sinusoidal Jitter 17 ps

Number of Averages &

J-BERT Generator M1 Datalut

Scope Cal Connection Differential Ch2-Ch4

2mplitude Imbalance Check True

Feemeres e in = E e = Max Eye
Be £ Width [ps] | Width [pal

pass

Figure 46 Example result for T0G compliance eye verification

Result: (Pass/Fail) If the measured eye height and width are within the
min. and max. specification values, the test is considered as 'Pass'.

Measured Eye Height [mV]: The eye height value measured on the
oscilloscope.

Min Eye Height [mV]: The permissible minimum eye height according to
the specification limits.

Max Eye Height [mV]: The permissible maximum eye height according to
the specification limits.

Measured Eye Width [ps]: The eye width value measured on the
oscilloscope.

Min Eye Width [ps]: The permissible minimum eye width allowed
according to the specification limits.

Max Eye Width [ps]: The permissible maximum eye width allowed
according to the specification limits.
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5 USB3.2 Receiver Tests
USB3.2 Receiver Tests Overview

The basic principle of all USB3.2 receiver tests is:

Train the DUT into the Loopback Mode

Send the training pattern with defined stress characteristics

Use the error detector to verify that the DUT loops back the correct

pattern without errors
Most of the Rx tests change the signal stress to collect more data and
re-initialize the loopback mode if the DUT terminates from it. If the
calibration data is available, the data confirms that the signal stress is at
the specified level and test point. If the calibration data is missing, a
warning message pops up. If you explicitly ignore the warning messages,
the tests can be run without the calibration data.

For Rx tests, you do not require a real-time oscilloscope.
NOTE d | P
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USB3.2 Receiver Tests 5

Common Parameters for Receiver Tests

Some of the following parameters will not be listed in ValiFrame if Power
Switch or Power Supply is set to None in the USB3.2 Station
Configurator. The selections made for DUT Type, Test Method, and
Connector Type under Configure DUT in ValiFrame will also affect the set
of properties and test procedures and thus the common parameters that
are listed in ValiFrame.

Power Automation
Power Automation
Power Component
Power Channel
Power Cycle Off-On Duration
Power Cycle Settling Time
Power Cycle Max. Retries for LB Training

Loopback Training
Force Retraining

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 123



5 USB3.2 Receiver Tests

5G (Gen1x1) Rx Tests

In this section, the test procedures are organized in three different groups:
Long Channel Tests
Short Channel Tests
LFPS Tests

For connectors Type-C and Tethered Type-C, the receiver tests are

duplicated for each lane. The abbreviations Rx1 and Rx2 are added to each
procedure name in the software, meaning Lane 1 and Lane 2, respectively.

Both lanes must be tested for a valid compliance test.
NOTE P

Common Parameters That Are Data Rate Specific

Loopback Training
CDR during Loopback Training
LFPS Idle
LFPS Trigger Threshold
Loopback Training Method
Use Link Training Suite
Warm Reset / Power On Reset Link Training Suite Settings File

Error Detector
CDR Symbol Rate
CDR Loop Bandwidth
CDR Transition Density
CDR Peaking
Analyzer CTLE
Input Sensitivity
Auto-align Timeout
Error Detector Operation Mode
Input Polarity inverted

Refer to Table 5 for the description of the mentioned parameters.
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USB3.2 Receiver Tests

Long Channel Tests

Common Parameters That Are Channel Specific

Loopback Training
Use Voltage Settings from Rx Tests for Loopback Training
Training Voltage for Loopback Training

Common Parameters That Are Lane Specific

Instrument Channels
J-BERT Generator
J-BERT Error Detector

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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5 USB3.2 Receiver Tests

5G Rx Compliance Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test determines if the DUT meets the receiver Compliance Test
Specification.

The procedure measures the number of symbol errors when all jitter types
and the eye height are set to their specification limit values (maximum for
jitter, minimum for eye height). This is done for several predefined jitter
frequencies.

For this measurement, it is necessary to train the DUT into loopback mode.
To achieve that, the data generator sends a training sequence to the DUT.
The training sequence is generated based on the Loopback Training
parameter settings, such as, PowerOnReset or WarmReset.

The loopback training must be performed with the same physical stress
parameters as the measurements. This allows the DUT receiver to optimize
its equalizer for the test signal during loopback training.

For non Type-C connectors, the signal is defined with the minimum
Eye-Height value (145 mV). For Type-C connectors, the signal is defined
with the minimum differential voltage amplitude (800 mV).

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.

Connection Diagram

Please refer to Figure 47 to Figure 54, depending on the DUT type,
Connector and Test Method.
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USB3.2 Receiver Tests 5

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 50 Q Termination

Device Test Fixture 2
(use upper port)

: Device
8inch USB3 cable & Test Fixture 1
5V

Figure 47 For 5G Rx long channel tests (device - non type C)

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 127



5 USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M804BA
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 500 Termination

Device
Hixlure 1C

14.4" Host/Device
Fixture 2
2m USBE cable

Figure 48 For 5G Rx1 long channel tests (device - type-C)
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USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

Host Test Fixture 2

Haost Test Fixture 1

3m USE3 cable

Figure 49 For 5G Rx long channel tests (host - non type-C)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

14,47 Host/Device
Fixure 2
2m USB cable

Figure 50 For 5G Rx1 long channel tests (host - type C)
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USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@® 50 0 Termination

1 ! Device Jumper on H Jumper on
& !
Y Fixture 1C  CC1 1o VBUS N 1C  CC1toGND

14 4" Host/Device 14 4" Host/Device
Fixture 2 Fixture 2
e An adapter
or
a short cable
Figure 51 For 5G Rx1 long channel tests (active cable - passthrough)
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USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

: Host
Eixture 1C

14 4" Host/Device

Fixture 2
""""""" An adapter
or
a shor cable
Figure 52 For 5G Rx1 long channel tests (active cable - golden host)
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USB3.2 Receiver Tests

Connect the SYNC cable between M&045A and MBD4GA
Please use a separate frame for the second ME046A module

Blocking Capacilor
@ 500 Termination

Jumper on
e 1C - CC1 o GND

Device  Jumperan
oaure 1C CC1 10 VBUS

-

"3

144" HostDevice
Flature 2

14.4° HostDevice
Fudure 2

2m USE cable

Figure 53 For 5G Rx1 long channel tests (retimer - passthrough)

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide

5

133



5 USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

14 4" HostDevice
Fixture 2

2m USH cable

Figure 54 For 5G Rx1 long channel tests (retimer - golden host)
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Parameters in Expert Mode

Specification

USB3.2 Receiver Tests

Eye Height (only for non Type-C)

Eye Height Margin (only for non Type-C)
Differential Voltage (only for Type-C)

Random Jitter

Random Jitter Margin (only for non Type-C)
Sinusoidal Jitter Margin (only for non Type-C)

Loopback Training

Retrain at each jitter frequency
Train with Jitter

BER Setup

Target BER

BER Test Duration

Allowed Errors

PJ Frequencies for Test

Relax time for BER Measurement

For more details about the parameters, please refer to Table 7.

Prerequisite Calibrations

All 5G calibrations except the 5G LFPS Voltage Calibration.
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Figure 55

Result Description

Rx1_5G_Comp

for USB3.1 Device with Type-C Connector
1

10 s

-1 | 1

—&— Failed Jitter
—o— Passed Jitter
—— Min Spec

10 ey
107 1° 10"

SJ Frequency [MHz]

Retrzin at each jitter frequency
Train with Jitter

Relax time for BER Measurement
J-BERT Generator

J-BERT Error Detector

Use Voltage Settings from Ax Tests for Loopback Training

Loopback Training Method
LFPS Idle

Warm Reset Link Training Suite Settings File
CDR Loopbandwidth

CDR Transition Density

CDR Peaking

Znalyzer CTLE

Input Sensitivity
Zuto-align Timeout

Input Polarity inverted
Power Rutomation

Power Component

Power Channel

Power Cycle Off On Duration

Power Cycle Settling Time

Power Cycle max. Retries for LB Training

False

True

5 s

M1_DataOutl

M1 DataInl

True

Warmleset
M80202 Idle
C:\ProgramData\BitifEye'
3.9 MHz

1.2 %

1dB

USB 5Gb/s -3.5dB
High

€0 s

False

Power Switeh
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Jitter [UI]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Passed Jitter [UI]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [UI]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Symbol Errors: Number of errors during the test.
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USB3.2 Receiver Tests

5G Rx Constant Parameter Stress Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test determines if the DUT meets the receiver specifications for a
specific jitter frequency.

The procedure is similar to 5G Rx Compliance Test but it measures the
number of symbol errors at a single sinusoidal jitter frequency (by default,
this frequency is set to 4.9 MHz).

Note that this procedure is not categorized as a compliance test.

For non Type-C connectors, the signal is defined with the minimum Eye
Height value (145 mV). For Type-C connectors, the signal is defined with
the minimum differential voltage amplitude (800 mV).

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.
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USB3.2 Receiver Tests 5

Connection Diagram

Please refer to Figure 47 to Figure 54, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.

Parameters in Expert Mode
Specification
Eye Height (only for non Type-C)
Eye Height Margin (only for non Type-C)
Differential Voltage (only for Type-C)
Random Jitter
Random Jitter Margin (only for non Type-C)
Sinusoidal Jitter Frequency
Sinusoidal Jitter
Sinusoidal Jitter Margin (only for non Type-C)

Loopback Training
Train with Jitter

BER Setup
Target BER
Allowed Errors

For more details of the parameters, please refer to Table 7.

Prerequisite Calibrations
All 5G calibrations except the 5G LFPS Voltage Calibration.
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5 USB3.2 Receiver Tests

Result Description

Rx1_5G_ConstStress

for USB3.2 Device with Type-C Connector

—---—Generzl----
Offline True
Specification i;;cxl:xf;cal Corpliance Test Specification EZnhanced Super
Test Properties:
—-—-Loopback Training---—-
Train with Jitter True
Use Voltage Settings from Ax True
Tests for Loopback Training
CDR during Locpback Training False
LFPS Idle MB040% Tdle
Loopback Training Method WarmReset
Warm Reset Link Training Suite C:\ProgramData’BitifEye\ValiFramesE14\USE3
Settings File “Settings'M3040R\MB0402 USB3Z_5C WarmReset.txt
Force Retraining True
—-——Specification—-——
Differential Veltage 800 =W
Random Jitter 170 =01
Sinuscidal Jitter Fregquency 4.9 MHz
Sinusoidal Jitter 200 mOI
S5C Type Downspread
§SC Deviation 5000 ppm
55C Fregquency 33 kHz
--—-BER Setup——-
Target BER 100E-12
Allowed Errors 1
—-—-Instrument Channels———-
J-BERT Generator M1l .DataCutl
J-BERT Error Detector M2 .Dataln
—-—-Error Detector---—-
CDR symbol rate 4.9875 GBit/s
CDR Loop bandwidth 3.3 MHz
CDR Transition Density 1.2 %
CDR Peaking 1l ds
Analyzer CTLE €5
Input Sensitivity High
Auto-align Timeout €0 s
Input Delarity inverted Fzlse
----Power Rutcmstion----
Power Rutomation Manual
Figure 56 Example result for 5G Rx constant parameter stress test

- Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

- Bit Errors: Number of errors during the test.
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USB3.2 Receiver Tests 5

5G Rx Jitter Tolerance Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test characterizes how much jitter a DUT can tolerate at different
sinusoidal jitter frequencies.

For each sinusoidal jitter frequency, the jitter amplitude is increased in
equally-spaced steps until the number of measured symbol errors is larger
than the value set for “Allowed Errors”.

Note that this receiver test is not categorized as a compliance test.

For non Type-C connectors, the signal is defined with the minimum Eye
Height value (145 mV). For Type-C connectors, the signal is defined with
the minimum differential voltage amplitude (800 mV).

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.

Connection Diagram

Please refer to Figure 47 to Figure 54, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.

Parameters in Expert Mode

Specification
Eye Height (only for non Type-C)
Eye Height Margin (only for non Type-C)
Differential Voltage (only for Type-C)
Random Jitter
Random Jitter Margin (only for non Type-C)
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5 USB3.2 Receiver Tests

Sinusoidal Jitter Margin (only for non Type-C)

Loopback Training
Retrain at each Jitter Frequency
Train with Jitter

Sinusoidal Jitter Variation
Frequency Mode
If Compliance Frequencies, User Defined Frequencies or Single Frequency
are selected:
Jitter frequencies
Start jitter amplitudes

If Equally Spaced Frequencies is selected:
Start frequency value
Stop frequency value
Number of Frequency Steps
Frequency sweep scale
Use fixed number of steps
If True:
Number of jitter steps
If False
Jitter step sizes or factors
Show Min Failed Points

BER Setup
Target BER
Allowed Errors
Relax Time

For more details of the parameters, please refer to Table 7.

Prerequisite Calibrations

All 5G calibrations except the 5G LFPS Voltage Calibration.
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Result Description

Rx1_5G_JTol

for SB3.2 Device with Type-C Connector
1

USB3.2 Receiver Tests

10 T T

SJ level [U1]
sl:

—&— Min Failed Jitter
—a— Max Passed Jitter
—— Setup Capabilty
—_— Min Spec

10! . f
10" 10
SJ Frequency [MHz]

Sffline

Spanifisanien

832 Type

550 Tewiswien

885 Frequancy
Lecppack Training

o0 eaeh freguency

om Ru Tewes for Loopssrk Traiming
€23 during Loophank Traiming
LTP5 Tdle

LIPS Trigger Thresheld
Lecpback Trainieg Metnsd

Buwer Gn Reses Link Tralning Suive Sestings File
Fores Betealning

cidal Fitzar Verissica

Frequ mede

Use fized musber of steps
Shew min

d pointe
P

Targes B3

Aliswed Ezzoss
==--Instzusent Channele==—=
J-BERT Censcatuc

J-REAT Erwor Cuvemsar

4.9078 GBizie

3.9 1z
TR
L oan
Analyses CTLE [
Input Semsivivicy Bigh
Aurssalign Timssur &
z:: Beteczor Cperasion i rereneiat
Inpar Felsrity inversed Fales
Fowar Automazion
Pewar Autsmatisn reay

Elsetriesl Complisnse Test Spasifission

B0 =
170 =iz
Buvnaprend
5000 ppm
23wtz

i
Fa
s

Falme
HAD40A Tdle

oo

Fevasomkeser

£1%\ Prograndata’ BitifTye\ ValiFrasa Rl VRS

Cemplisnce Fremuancies
Faise

12-3
1

Hi.Danadusi
3. Danadn

pass .88 .82 241
pans 1.08 L.68 1.66
pass 3.08 2.93 0.83
pass 4,92 2.68 0.%0
pass 1220 2.50 0.48
pass 20.00 242 0.40
pans 2300 o.40 0.3
pass 0.8 035 034

. 2.00 s1.0
F 1.00 6.0
1 0.58 BE.0
L 0.20 209.0
1 0.38 1375
L 0.20 1090

0.30 95.0
1 0.0 0.0

Example result for 5G Rx jitter tolerance test
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USB3.2 Receiver Tests

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Min Failed Jitter [UI]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Max Passed Jitter [UI]: The maximum sinusoidal jitter amplitude where
the tested point passes.

Setup Capability [UI]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [UI]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Margin [%]: The margin between the min spec and the test result.
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USB3.2 Receiver Tests 5

5G Rx Sensitivity Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test searches for the minimum eye height that a DUT can tolerate.

The procedure starts with an eye height value of “Start Eye Height” and
decreases it with steps of “Step Size” value. The minimum passed value is
the last test point that did not return more errors than specified in the
“Allowed Errors” parameter. For DUTs which do not support disconnect
(incapability to step down and drop out of loopback), it is necessary to
train the DUT in every step.

Note that this receiver test is not categorized as a compliance test.

For non Type-C connectors, the signal is defined with Eye Height values.
For Type-C connectors, the signal is defined with differential voltage
amplitude values.

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.

Connection Diagram

Please refer to Figure 47 to Figure 54, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.

Parameters in Expert Mode

Specification
Random Jitter
Random Jitter Margin (only for non Type-C)
Sinusoidal Jitter Frequency
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5 USB3.2 Receiver Tests

Sinusoidal Jitter
Sinusoidal Jitter Margin (only for non Type-C)

Eye Height Variation (only for non Type-C)
Start Eye Height
Eye Height Step Size

Differential Voltage Variation (only for Type-C)
Start Differential Voltage
Differential Voltage Step Size

For more details of the parameters, please refer to Table 7.

Prerequisite Calibrations
All 5G calibrations except the 5G LFPS Voltage Calibration.
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Result Description

Rx1_5G_Sens

for USB3.2 Device with Type-C Connector

--—-General-——-
Offline

Specificaticn

Test Properties:

----Specification-———

Randem Jitter

Sinuscidal Jivter Freguency

Sinuscidal Jitter

S5C Type

35C Deviaticm

S5C Frequency

—-—-Differentizl Voltage Variation———-

Start Differencizl Voltage

Differential Voltage Step Size

----Instrument Channels---—

J-BERT Generator

J-BEIRT Error Detector

-——-Loopback Training———-

Use Veoltsge Settings from Bx Tests for Locpback Training
CDR during Locpback Training

LFPS Idle

LFES Trigger Threshold

Locpback Training Method

Power On Reset Link Training Suite Settings File

Force Retraiming

-—--Error Detector----
CDR symbol zate

CDR Loopbandwidsh

CDR Transition Demsity
CDR Dezking

Rnalyzer CTLE

Input Semsitivity
Rutc-align Timeout

Zrror Desector Operaticn Mode
Input Delarity inverted
--—-Power REutomation----—

Power Rutomation

Min Passed

Result

Figure 58

USB3.2 Receiver Tests 5

True

Electrical Compliaznce Test Specification

170 mUT
4.3 MHz
200 mUT
Downspread
5000 ppm
33 kHz

500 mv
20 mV

M1_DataCutl
MZ_Dataln

True

False

M3040A Idle

50 mv

PowerOnReset
C:\ProgramData\BitifEye\ValiFrameK1%\USB3\

True

4.3375 GBit/s
3.5 MHz

£1.2 &

1 aB

&5

High

&0 s
Differencial

False

Manual

Example result for 5G Rx sensitivity test

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the

value is “Pass” otherwise “Fail”.

Min Passed Differential Voltage [mV]: The minimum differential voltage
amplitude where the tested point passes.

Min Spec [mV]: Minimum differential voltage amplitude that the DUT

must tolerate.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide

147



5 USB3.2 Receiver Tests

Margin [%]: The margin between the min spec and the test result.
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USB3.2 Receiver Tests 5

5G Rx Data Rate Deviation Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test checks the range of data rate deviation within which the DUT
works properly.

The procedure sets the specified values for eye height, jitter and SSC and
measures the number of symbol errors for every tested deviation. The test
is considered to be successful when all deviations between -300 ppm and
300 ppm pass the error test.

Note that this receiver test is not categorized as a compliance test.

For non Type-C connectors, the signal is defined with the minimum Eye
Height value (145 mV). For Type-C connectors, the signal is defined with
the minimum differential voltage amplitude (800 mV).

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.

Connection Diagram

Please refer to Figure 47 to Figure 54, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.

Parameters in Expert Mode

Specification
SSC Frequency
Eye Height (only for non Type-C)
Eye Height Margin (only for non Type-C)
Differential Voltage (only for Type-C)

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 149
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Random Jitter

Random Jitter Margin (only for non Type-C)
Sinusoidal Jitter Frequency

Sinusoidal Jitter

Sinusoidal Jitter Margin (only for non Type-C)

Data Rate Variation

Deviation Mode

For equally spaced Deviations:
Min. Data Rate Deviation
Max. Data Rate Deviation
Number of Deviation Steps

For User Defined Deviations:
Data Rate Deviation Points

For Single Deviation:
Data Rate Deviation

BER Setup
Target BER
Allowed Errors
Relax Time

For more details of the parameters, please refer to Table 7.

Prerequisite Calibrations
All 5G calibrations except the 5G LFPS Voltage Calibration.
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USB3.2 Receiver Tests 5

Result Description

Rx1_5G_DataRateDev

for USB3.2 Device with Type-C Connector

----Ceneral----

Offline True
Specificasion ?:ccncal Compliznce Test Specification Enhanced SuperSpeed USE
Test Properties:

———-Data Rate Variation--———

Deviaticn Mode Pre Defined Deviations
----Specification-

Differential Volsage 300 mv
Randem Jittexr 170 =T
Sinuscidal Jitter Freguency 4.5 MHz
Sinuscidal Jitter 200 mUI

SSC Type Downspread
S5C Deviation 5000 ppm

SSC Frequency 33 kHz
----BER Setup--—-

Targes BER 1Z-3

Rllowed EZrzers 5

Relax Time 1s
----Instrument Channels—---

J-BERT Generator M1 _DataCutl
J-BERT Error Detector M2 Dataln
———-Loopback Training—---

Use Voltage Sevtings from Rx True

Tests for Loopback Training

CDR during Locpback Training False

LFPS Idle MB040A Idle
Loopback Training Method WarmReset
Warm Reset Link Training Suite C:\ProgramData\BitifEye\ValiFrameK1\USB3
Settings File \Settings\M8040A\M3040A _USB32_5C_WarmReset.txt
Force Retraining True
—----Error Detector—----

CDR symbol rate 4.9875 GBit/s
CDR Loop bandwidth 9.9 MHz

CDR Transition Density s1.2 %

CDR Peaking 1 dB
Znzlyzer CILE €5

Input Semsitivity High
Zuto-slign Timecut &0 s

Input Pelarity inverted False
——--Fower Rutomation

Power Rutomation Manual

Below min spec (~300 ppm) . Does not affect the

Fas= -en 4-557000 ° overall test result.
pass -300 4.5353500 Q Min spec. Affects the overzll test result.
pass a 5.000000 a Nominal datarate. Affects the overall test result.
pass 300 5.001500 a Max spec. Affects the overall test result.
pass . & 003000 a AZbove max spec (300 ppm). Dees not affect the owverall
test result.
Above max spec (300 ppm). Does not affect the overall
pass 2500 5.012500 Q test result. This point corresponds to S5C
centerspread at 5Gbit/s.
Figure 59 Example result for 5G Rx data rate deviation test
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5 USB3.2 Receiver Tests

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

Deviation [ppm]: The tested data rate deviation at each step.
Data Rate [GBit/s]: The data rate given by the current deviation.
Errors: Number of errors during the test.

152 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Receiver Tests 5

Short Channel Tests

The list of tests for Short Channel is the same as that for Long Channel.
The procedures behave in the same manner. The only differences are the
connection setups and that the differential voltage amplitude of the signal
is set to 1.2 Vinstead of 800 mV.

Short channel tests should be run at the maximum differential voltage,
1.2V, to stress the DUT. The default value is kept as 800 mV to avoid
accidental damage to DUTs that cannot support such a high voltage. You
can manually adjust this value yourself.

Common Parameters That Are Channel Specific
Loopback Training
Short Channel Differential Voltage for Loopback Training
Common Parameters That Are Lane Specific

Instrument Channels
J-BERT Generator
J-BERT Error Detector

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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USB3.2 Receiver Tests

5G Rx Short Channel Compliance Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test determines if the DUT meets the receiver Short Channel
Compliance Test Specification.

The procedure measures the number of symbol errors when all jitter types
and the eye height are set to their specification limit values (maximum for
jitter, minimum for eye height). This is done for several predefined jitter
frequencies.

For this measurement, it is necessary to train the DUT into loopback mode.
To achieve that, the data generator sends a training sequence to the DUT.
The training sequence is generated based on the Loopback Training
parameter settings, such as, PowerOnReset or WarmReset.

The loopback training must be performed with the same physical stress
parameters as the measurements. This allows the DUT receiver to optimize
its equalizer for the test signal during loopback training.

For non Type-C connectors, the signal is defined with the minimum Eye
Height value (145 mV). For Type-C connectors, the signal is defined with
the minimum differential voltage amplitude (1.2 V).

For non Type-C connectors, a margin is applied to the eye height,
random jitter and sinusoidal jitter components. For Type-C connectors,
no such margins are applied.

Connection Diagram

Refer to Figure 60 to Figure 67, depending on the DUT type, Connector
and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.
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USB3.2 Receiver Tests

Blocking Capacitor
@ 50 Q Termination

Agilent U7242-66501
Breakout Fixture

Figure 60 For 5G Rx short channel tests (device - non type-C)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 50 Termination

USB3.1 Full Type-C
Jumperon CC1to VBUS Breakoul Fixture

Figure 61 For 5G Rx1 short channel tests (device - type-C)
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USB3.2 Receiver Tests

Blocking Capacitor
@ 50 Q Termination

Ld

8inch
USB cable

E Agilent UT242-66501
Breakout Fixture

Figure 62 For 5G Rx1 short channel tests (host - non type-C)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 50 Q Termination

USB3.1 Full Type-C
Jumper on CC1 to GND Breakout Fixture

Figure 63  For 5G Rx1 short channel tests (host - type C)
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USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 50 Q Termination

USB3.1 Full Type-C
Jumper on CC1to VBUS Breakout Fixture Jumperon CC1to GND

Figure 64 For 5G Rx1 short channel tests (active cable - passthrough)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 50 0 Termination

USB3.1 Full Type-C
Jumper on CC1 to GND Breakout Fixture

Figure 65 For 5G Rx1 short channel tests (active cable - golden host)
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USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and MB046A
Please use a separate frame for the second MB8048A module

Blocking Capecitor
@ 500 Termination

USE3 1 Full TypeC
Jumper on CC1 to VBUS Breakout Fixture Jumper on CC1 lo GND

Figure 66 For 5G Rx1 short channel tests (retimer - passthrough)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 50 0 Termination

USB3.1 Full Type-C
Jumper on CC1 to GND Breakout Fixture

Figure 67 For 5G Rx1 short channel tests (retimer - golden host)
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USB3.2 Receiver Tests

Parameters in Expert Mode

Specification

Eye Height (only for non Type-C)

Eye Height Margin (only for non Type-C)
Differential Voltage (only for Type-C)

Random Jitter

Random Jitter Margin (only for non Type-C)
Sinusoidal Jitter Margin (only for non Type-C)

Loopback Training

Retrain at each jitter frequency

Train with Jitter

BER Setup
Target BER
BER Test Duration
Allowed Errors
PJ Frequencies for test

Relax time for BER Measurement

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of

the mentioned parameters.

Prerequisite Calibrations

All 5G calibrations except the 5G LFPS Voltage Calibration.
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USB3.2 Receiver Tests

Result Description (similar to that for Long Channel tests)

Figure 68

Rx1_5G_ShCh_Comp

for USB3.2 Dewce with Type.C Connector

1
10 I I —=— Failed Jitter
—e— Passed Jitter
—— Min Spec

SJLevel [UI]
3

1w [ |
10" 10° 10" 107
5J Frequency [MHz]
-——Canezal-—-
crrvine re

zion Eshanced Supsrfpesd T3

Spanifizarion

BER Satup

Targer SER tonE-12
B
5.
Falne
880 =7

for Loophsek Traiming
€OR dusing Locpback Training

LEPE late HEOAOA Tdle
Lovpback Tealning Hevhed Waesleser

Warm Baser Limk Training Suite Cr\Pragrantarat it fEpe\Vali Frams¥l\TER3
Sertings File Asare USE3I_SC_WarsBeset_txr
Fores Beteaining True

J-BERT Genmsater 1 Dazaduet
J-BERT Erees Desestor 3. Caraln

3.907% GBiTe
5.5 MHa

g3 8

t an

“w

High

&

Talne

Hanual

[]
pass 23000 0.28 0.20 [
pans 20,000 0.30 0.30 []
pans 10.000 0.30 0.30 [
pass 4300 0.28 0.20 [
pans 2.000 0.80 0.80 []
pass 1.002 1.20 1.80 [
pass 0.500 2.90 2.%0 ]

Example result for 5G Rx short channel compliance test
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Jitter [UI]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Passed Jitter [UI]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [UI]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Symbol Errors: Number of errors during the test.
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5 USB3.2 Receiver Tests

5G Rx Short Channel Constant Parameter Stress Test

This procedure is similar to the 5G Rx Constant Parameter Stress Test /
138.
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USB3.2 Receiver Tests 5

5G Rx Short Channel Jitter Tolerance Test

This procedure is similar to the 5G Rx Jitter Tolerance Test / 1471.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 167



5 USB3.2 Receiver Tests

5G Rx Short Channel Sensitivity Test

This procedure is similar to the 5G Rx Sensitivity Test / 14b.
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USB3.2 Receiver Tests 5

5G Rx Short Channel Data Rate Deviation Test

This procedure is similar to the 5G Rx Data Rate Deviation Test / 149.
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5 USB3.2 Receiver Tests

LFPS Tests

Common Parameters for LFPS Tests
Send TSEQ after LFPS: Crystal-less devices need a TSEQ pattern after
LFPS for their CDR.

Trigger Delay after LFPS: Time between the last LFPS burst sent by the
pattern generator and the start of the oscilloscope acquisition to detect
TSEQ sent by the DUT.

Trigger Threshold Level: Detection threshold of the LFPS signal sent by
the DUT.
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USB3.2 Receiver Tests 5

5G Rx LFPS Compliance Test

Availability Condition

This test is available for all Spec Versions: 3.0, 3.1, and 3.2.

Purpose and Method

This test verifies that the DUT recognizes LFPS signaling at the limit
allowed as per the specification.

The procedure generates a sequence consisting of an LFPS pattern looped
16 times. The sequence is downloaded to the J-BERT and sent to the DUT.
The procedure checks if the DUT responds with TSEQ using a real-time
oscilloscope. This procedure is repeated for a set of differential voltage
and duty cycle compliance combinations.

The test passes if the DUT responds to LFPS signals with a differential
voltage range:

DUT must respond to LFPS with amplitude above 300 mVpp
DUT must not respond to LFPS with amplitude below 100 mVpp

Connection Diagram

Please refer to Figure 69 to Figure 74 depending on the DUT type,
Connector and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator and Ch2 of the oscilloscope.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 171



5 USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M8048A
Blocking Capacitor
@ 50 Q Termination

00 0 ololololl

®

Figure 69 For 5G Rx LFPS tests (device - non type-C)
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Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 50 Q Termination

USB3.1 Full Type-C
Jumper on CC1 to VBUS Breakout Fixture

Figure 70 For 5G Rx1 LFPS tests (device - type-C)

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide
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5 USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M8046A
Blocking Capacitor
@ 50 Q Termination

00009
® o000 o0l olololl

()

L0 |

Figure 71 For 5G Rx LFPS tests (host - non type-C)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 50 O Termination

22
7o 50

do o
oo
Qo
Qo
Qo
o Jele

USB3.1 Full Type-C
Jumperon CC1to GND Breakout Fixture

Figure 72 For 5G Rx1 LFPS tests (host - type C)
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5 USB3.2 Receiver Tests

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 500 Termination

r

] O!!""l

00000l
@ oo00o0lolo oll

USB3.1 Full Type-C
Jumper on CC1 to GND Breakout Fixture

Figure 73 For 5G Rx1 LFPS tests (active cable - golden host)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 500 Termination

T
i f

Rk O!!”

1

00 000l
@ o o0 0 ololololl

®,

USB3.1 Full Type-C
Jumper on CC1to GND Breakout Fixture

Figure 74 For 5G Rx1 LFPS tests (retimer - golden host)
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5 USB3.2 Receiver Tests

Parameters in Expert Mode

Script Variation
LFPS Loop Count
Number of Idle

Specification
tperiod

tBurst
tRepeat

— | tPeriod
y tBurst

tRepeat

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of
the mentioned parameters.

Prerequisite Calibrations
5G LFPS Voltage Calibration
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USB3.2 Receiver Tests 5

Result Description

Rx1_5G_LFPS_Comp

for USB3.2 Device with Type-C Connector

----Ceneral----
0ffline True

Send TSEQ after LERS True

Trigger Delay after LFPS 150 us

Trigger Threshold Level 100 =¥

Specification Zlectriecal Compliance Test Specification Enk

Test Droperties:

----Specification----
tPeried 50 ns
tBurst 1 us
tRepeat 10 us

S5C Type Downspread
38C Deviaticn 5000 ppm
SSC Frequency 33 kHz

----Script Variation--—-
LFES Locpeount 18

Number of Idle 5
----Instrument Channels—---—

J-BERT Generator M1_Databutl
J-BERT Exrrcr Detector M2 _DataIn

----Leopback Training-——-

CDR during Loopback Training False
LFFS Idle 30402 Idle
LFPS Trigger Threshold 50 mv

Loopback Training Methed PowerOnReset

Power On Reset Link Training Suite Settings File C:\ProgramData\BitifEye\ValiFrameK1\USB3\Set

Force Retraining True

--—--Zrror Detector----

CDR symbol rate 4.9875 CBit/s
CDR Loopbandwidth 9.9 MHz

CDR Transition Density &1.2 %

CDR Peaking 148
Znalyzer CTLE &s

Input Sensitivity High
Ruto-align Timeout &0 =

;;EZI Detector Operation ... ..
Input Polarity inverted False
--—-Power Rutomation--—-

Dower Automation Manual

Diff

Volt pp
[mV]

pass 50 DUT must respond
pass =0 DUT must respond
pass 40 DUT must respond
pass €0 DUT must respond
pass =0 DUT must respond
pass 50 DUT may respond
pass =0 DUT may respond
pass False 30 z0 DUT must not respond

Figure 75 Example result for 5G Rx LFPS compliance test
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5 USB3.2 Receiver Tests

Result: (Pass / Fail), if the DUT responds correctly to the LFPS, the value
is “Pass” otherwise “Fail”.

DUT Responded: True if the DUT responds to the LFPS, False if it does not
respond.

Diff Volt pp [mV]: The differential voltage amplitude applied to the test
signal.

Duty Cycle [%]: The duty cycle applied to the test signal.

Description: Specifies whether the DUT must respond or not to pass the
step.
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USB3.2 Receiver Tests 5

5G Rx LFPS Sensitivity Test

Availability Condition
This test is available for all Spec Versions: 3.0, 3.1, and 3.2.
Purpose and Method

This procedure characterizes the minimum differential LFPS amplitude at
which the DUT still responds to the LFPS signal.

The data generator sends LFPS signals of various differential voltage
amplitudes. It starts with the selected Start Differential Voltage value and
decreases with a step size defined by the Differential Voltage Coarse Step
Size parameter. When the Step Size Switching Point (default 400 mV) is
reached, the step size is changed to the defined Differential Voltage Fine
Step Size and the amplitude is decreased with this step size until 90 mV is
reached. Each step is passed if the DUT sends the TSEQ pattern upon
detecting the LFPS signal. The test is passed if the DUT responded to LFPS
signals with a differential voltage range within the specs:

DUT must respond to LFPS with amplitude above 300 mVpp
DUT must not respond to LFPS with amplitude below 100 mVpp

Connection Diagram

Please refer to Figure 69 to Figure 74, depending on the DUT type,
Connector, and Test Method.

Parameters in Expert Mode

Script Variation
LFPS Loop Count
Number of Idle
Specification
tperiod
tBurst
tRepeat
Duty Cycle
Differential Voltage Variation
Start Differential Voltage
Stop Differential Voltage
Differential Voltage Coarse Step Size
Differential Voltage Fine Step Size

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide 181



5 USB3.2 Receiver Tests

Step Size Switching Point

For more details of the parameters, please refer to Table 7.

Prerequisite Calibrations
5G LFPS Voltage Calibration
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Result Description

Rx1_5G_LFPS_Sens

USB3.2 Receiver Tests

for USB3.2 Device with Type-C Connector

Specificaticn
Test Properties:

0ffline

theriod

tBurst

LEPS Locpeount

Number of Idle

tRepeat

Duty Cycle

Start Diffsrentizl Veltage
Stop Differential Voltage

Differential Voltage Start Step
Size

Differential Voltage End Step Size

Step Size Switching FPoint
J-BERT Generator

J-BERT Error Detector

Send TSEQ after LFDS

Trigger Delay =fter LFPS
Trigger Threshold Lewvel

CDR during Locpback Traiming
LFPS Idle

Loopback Training Method

Warm Reset Link Training Suite
Settings File

CDR symbel rate

CDR Leoopbandwidth

CDR Transiticn Demsity
CDR Peaking

Enzlyzer CTLE

Input Sensitivity
Ruto-align Timecut
Input Polarity inverted
Power Rutomation

Force Retraining

Min Passed
ult
pp [mV]

pass 105

Figure 76

pp [oV]

Zlectrical Compliance Test Specification EZnhanced SuperSpeed USE 1.0

True

50 ns
1 us

18

5

10 us
50 %

1.2V
50 mv

50 mV

20 mv

400 =V

M1l .DataOutl
M2.Dataln
True

150 us

100 mV
False
MB040A Idle
WarmReset

C:\ProgramData\BitifEye\ValiFrameK1\USBE3
“Settings\M3040A\Ma040A USB32_5C WarmReset txt

4.9875 CBit/s
5.3 MHz

£1.2 %

148

€5

High

€0 s

False

Manual

True

ipt

The test fails if the DUT reacts to

voltages below "Min Spec”

or does net resct te voltages zbove

"Max Spec"

Example result for 5G Rx LFPS sensitivity test

- Result: (Pass / Fail), if the DUT responds correctly to the LFPS, the value
is “Pass” otherwise “Fail”.

- Min Passed Diff Volt pp [mV]: The minimum differential voltage amplitude
applied to the test signal where the test passes. This value must not be
lower than 100mVpp.
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5 USB3.2 Receiver Tests

Min Failed Diff Volt pp [mV]: The minimum differential voltage amplitude
applied to the test signal where the test fails. It must be lower than
100mVpp.

Max Failed Diff Volt pp [mV]: The maximum differential voltage amplitude
applied to the test signal where the test fails. This value has to be lower
than 300mVpp.

Min Spec: The minimum differential voltage allowed by the
specifications.

Max Spec: The maximum differential voltage allowed by the
specifications.
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USB3.2 Receiver Tests

5G Rx LFPS Duty Cycle Test

Availability Condition
This test is available for all Spec Versions: 3.0, 3.1, and 3.2.
Purpose and Method

This procedure characterizes the LFPS duty cycle range that the DUT
detects.

The data generator sends LFPS signals, varying the duty cycle in each test
step. Each step is considered as passed if the DUT sends the TSEQ pattern
upon detecting the LFPS signal. The test passes if the DUT responds to
LFPS signals with a duty cycle between 40% and 60%.

Connection Diagram

Please refer to Figure 69 to Figure 74, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator and Ch2 of the oscilloscope.

Parameters in Expert Mode

Script Variation
LFPS Loop Count
Number of Idle
Specification
treriod

tBurst

tRepeat
Differential Voltage

Duty Cycle Variation
Start Duty Cycle
Stop Duty Cycle
Duty Cycle Step Size

For more details of the parameters, please refer to Table 7.
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5 USB3.2 Receiver Tests

Prerequisite Calibrations
5G LFPS Voltage Calibration
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Result Description

Rx1_5G_LFPS_DCycle

for USB3 2 Device with Type-C Connector

----General---—-

Offline

Send TSEQ after LFPS
Trigger Delay after LEPS
Trigger Threshold Level
Specification

Test Properties:
----Specification--—-
tPeriod

tBurst

tlepeat

Differentizl Voltage

55C Type

55C Deviation

SSC Frequency

—-—-Script Variation-——-
LFPS Loopoount

Number of Idle

----Duty Cycle Variation—---
Start Dusy Cycle

Stop Duty Cycle

Duty Cycle Step Size
----Instrumens Channels----
J-BERT Generator

J-BERT Error Detector
----Loopback Training----
CDR during Loopback Training
LFPS Idle

LFBS Trigger Threshold
Locpback Training Method
Fower On Reset Link Training Suite Settings File
Force Retraining

----Error Detector—---

CDR symbol rate

CDR Loopbandwidth

CDR Transitiom Density

CDR Peaking

Analyzer CTLE

Input Sensitivity
Buto-align Timeout

Error Detector Operation Mode
Input Polarity inverted
----Power Rutomation----

Power Rutomation

USB3.2 Receiver Tests

True
True
150 us
100 oV

Electrical Complisnce Test Specification Enhanc

50 ns
1 us

10 us

800 =WV
Downspread
5000 ppm
33 kHz

20 %
20 %
10 %

Ml.DataCutl
¥2_Dataln

False
MB0402 Idle
50 oV

PowerOnReset

C:\ProgramData\Bitifiye\ValiFrameK1\ U583\ SettingsiMac

True

4.9875 GBit/s
9.9 MHz

61.2 &

148

&5

High

80 =
Differential

False

Manual

pass 20 a0 &0
pass 30 40 &0
pass 20 40 &0
pass 50 40 &0
pass &0 40 &0
pass 70 40 &0
pass 80 40 €0

Figure 77

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide

Below min spec (40 %). Does not affect the overall
test result.

Below min spec (40 %). Does not affect the overall
test result.

Within spec range. Affects the overall test result.

Within spec range. Affects the overall test result.

Within spec range. Affects the overall test result.

Bbove max spec (60 %) . Does not affect the overall
test result.

Bbove max spec (60 %) . Does not affect the overall
test result.

Example result for 5G Rx LFPS duty cycle test
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5 USB3.2 Receiver Tests

Result: (Pass / Fail), if the DUT responds correctly to the LFPS, the value
is “Pass” otherwise “Fail”.

Duty Cycle [%]: The duty cycle applied to the test signal at each step.
Min Spec [%]: The minimum duty cycle allowed by the specifications.
Max Spec [%]: The maximum duty cycle allowed by the specifications.
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USB3.2 Receiver Tests

5G Rx LFPS tgepeat Test

Availability Condition
This test is available for all Spec Versions: 3.0, 3.1, and 3.2.
Purpose and Method

This procedure determines whether the DUT responds to LFPS signals with
different tregpeat values.

The data generator sends LFPS signals while varying the tgepeat value at
each test step. Each step is considered as passed if the DUT sends the
TSEQ pattern upon detecting the LFPS signal. The test passes if the DUT
responds to LFPS signals with a trgpeat Detween 6 pis and 14 ps.

Connection Diagrams

Please refer to Figure 69 to Figure 74, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator and Ch2 of the oscilloscope.

Parameters in Expert Mode

Script Variation
LFPS Loop Count
Number of Idle
Specification
treriod

tBurst
Differential Voltage

Duty Cycle
tRepeat Variation
Start tRepeat
Stop tRepeat
tRepeat Step Size

For more details of the parameters, please refer to Table 7.
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5 USB3.2 Receiver Tests

Prerequisite Calibrations
5G LFPS Voltage Calibration
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USB3.2 Receiver Tests 5

Result Description

Rx1_5G_LFPS_tRep

for USB3.2 Device with Type-C Connector

----Gensral--—-
Offline True

Send TSEQ after LFPS True

Trigger Delay after LEDS 150 us

Trigger Threshold Level 100 =

Specificatien Zlectrical Complisnce Test Specification Znhanced Su

Test Properties:

----Specification--—-
tPeriod 50 ns
tBurst 1 us
Differentizl Voltage 800 =V
Duty Cycle 50 %

S5C Type Downspread
S5C Deviation 5000 ppm
S5C Frequency 33 kHz

----Seript Variation----
LFPS Loopcount 18
Number of Idle 5

——--tRepest Varistion-—-

Start tRepeat 2 us
Stop tRepeat 18 us
thepeat Step Size 2 us

-Instrument Channels-——-
J-BERT Generator M1.DataOutl
J-BERT Error Detector M2 .Dataln

----Loopback Training----

CDR during Locpback Training False
LFPS Idle M3040% Tdle
LFDS Trigger Threshold 50 mv

Locpback Training Mathod FowerOnResst

Power On Reset Link Training Suite Sectings File  C:\ProgramData\BitifEye\ValiFrameK1\USB3\Settings\Mao40!
Force Retraining True

----Zrror Detector----

CDR symbol rate 4.9875 GBit/s
CDR Lecpbandwidth 5.9 MHz

CDR Transition Density 61.2 %

CDR Peaking 148
Enalyzer CTLE €5

Input Sensitivity High
Buto-align Timeout €0 s

Zrror Detector Operatiecn Mode Differential
Input Polarity inverted False

~Power Zutomstion:

Power Rutomation Manual

Min Sp: x Spi
ulc mment
_

Below min spec ( us). Does not affsct the oversll

Fass test result.
Below min spec (6 us). Does not affect the overall
pass 4 B 12
test result.
pass 6 B 12 Within spec range. Affects the overall test result.
pass El & 12 Within spec range. Affects the overall test result.
pass 10 B 12 Within spec rangs. Affects the overall test result.
pass 12 & 12 Within spec range. Affects the overall test result.
pass 14 c 12 Above max spec (12 us). Does not affect the cverall
test result.
pass e c 12 Above max spec (12 us). Does not affect the overall
test result.
pass 15 A 12 Above max spec (12 us). Does not affect the overall

test result.

Figure 78 Example result for 5G Rx LFPS trepeat test
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5 USB3.2 Receiver Tests

Result: (Pass / Fail), if the DUT responds correctly to the LFPS, the value
is “Pass” otherwise “Fail”.

tRepeat [ps]: The tRepeat Value applied to the test signal at each step.
Min Spec [us]: The minimum tRepeat allowed by the specifications.
Max Spec [us]: The maximum trepeqt allowed by the specifications.

192 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Receiver Tests 5

10G (Gen1x2) Rx Tests

This section is only available for spec 3.2 and when the gen1 multi-lane
operation is selected (“10 Gb/s (Gen 1x2)” option in the Configure DUT
dialog).
In this section, the test procedures are organized into two different groups:
Long Channel Tests
Short Channel Tests

For any x2 Rx test, both lane 1 (config lane) and lane 2 (non-config lane)
are tested in parallel.

The user can decide which lane is lane 1 (config lane) and which lane is
lane 2 (non-config lane) in Configure DUT > Test Parameters > BERT
Channel Configuration.

Common Parameters That Are Data Rate Specific

Loopback Training
CDR during Loopback Training
LFPS Idle
LFPS Trigger Threshold
Loopback Training Method
Warm Reset / Power On Reset Link Training Suite Settings File
Non Config Warm Reset / Power On Reset Link Training Suite Settings
File
Error Detector
CDR Symbol Rate
CDR Loop Bandwidth
CDR Transition Density
The 2nd Order CDR Loop Setting
Analyzer CTLE
Input Sensitivity
Auto-align Timeout
Error Detector Operation Mode
Input Polarity inverted
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USB3.2 Receiver Tests

Refer to Table 5 on page 44 for the description of the mentioned
parameters.

Long Channel Tests

Common Parameters That Are Channel Specific

Loopback Training
Use Voltage Settings from Rx Tests for Loopback Training
Training Voltage for Loopback Training

Instrument Channels
J-BERT Generator
J-BERT Generator non config lane
J-BERT Error Detector
J-BERT Error Detector non config lane

Refer to Table 5 on page 44 for the description of the mentioned
parameters.

Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



USB3.2 Receiver Tests 5

5Gx2 Rx Long Channel Compliance Test

Availability Condition

This test is available for Spec Version: 3.2.

Purpose and Method

This test determines if the DUT meets the receiver Compliance Test
Specification (long channel).

The procedure measures the number of symbol errors when all jitter types
and the eye height are set to their specification limit values (maximum for
jitter, minimum for eye height). This is done for several predefined jitter
frequencies.

For this measurement, it is necessary to train the DUT into loopback mode.
To achieve that, the data generator sends a training sequence to the DUT.
The training sequence is generated based on the Loopback Training
parameter settings, such as, PowerOnReset or WarmReset.

The loopback training must be performed with the same physical stress
parameters as the measurements. This allows the DUT receiver to optimize
its equalizer for the test signal during loopback training.

Connection Diagram

Please refer to Figure 79 to Figure 82, depending on the DUT type and
Test Method.
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5 USB3.2 Receiver Tests

Connect the SYMNC cable between MB045A and MBO4GA
Please use a separate frame for the second MBO4EA module

Blockng Capacitor
@ 500 Termination

1447 Host Device
Fixture 2
2m USH cable

Figure 79 For 5Gx2 Rx1 long channel tests (device - type-C)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between MB045A and MBO46A
Please use a separate frame for the second MBO48A module

Blockng Capacibar
@ 500 Terminaiion

144" HostDevies
Fisture 7

2m USE cabie

Figure 80 For 5Gx2 Rx1 long channel tests (host - type-C)
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5 USB3.2 Receiver Tests

Connect the SYNC cable between MB045A and MBO4EA
Flease use a separate frame for the second MED4EA module

Biocking Capacitor
@ 500 Teamination

144" HosVDienice

Fadure 2 i
An adapler
a EHD:CQDIE

Figure 81 For 5Gx2 Rx1 long channel tests (active cable - golden host)
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USB3.2 Receiver Tests

Connact the SYNC cable between MB045A and MB04GA
Please use a separate frame for the second MEB04SA module

Blocking Capacitor
@ 500 Temination

14 4" Host/Device:
Fisture 2
2m USH cable

Figure 82 For 5Gx2 Rx1 long channel tests (retimer - golden host)
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5 USB3.2 Receiver Tests

Parameters in Expert Mode

Specification
Differential Voltage
Random Jitter
Loopback Training
Retrain at each Jitter Frequency
Train with Jitter
BER Setup
Target BER
BER Test Duration
Allowed Errors
PJ Frequencies for Test
Relax Time for BER Measurement

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of
the mentioned parameters.

Prerequisite Calibrations

All 5G calibrations except the 5G LFPS Voltage Calibration.
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USB3.2 Receiver Tests 5

Result Description

Two pages of results are produced, one for the configured channel and
one for the non-configured channel. Only one is shown here.
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5 USB3.2 Receiver Tests

Rx_5Gx2_Comp_ConfigLane

for USB3 2 Device with Type-C Comeclor
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Example result for 5Gx2 Rx compliance test (long channel)
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Jitter [UI]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Passed Jitter [UI]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [UI]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Symbol Errors: Number of errors during the test.
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5 USB3.2 Receiver Tests

5Gx2 Rx Long Channel Constant Parameter Stress Test

This procedure is similar to the 5G Rx Constant Parameter Stress Test /
138, except that two reports will be produced, one for each lane, and the
Connection Diagram is given by Figure 79 to Figure 82, depending on the
DUT Type and Test Method.
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USB3.2 Receiver Tests 5

5Gx2 Rx Long Channel Jitter Tolerance Test

This procedure is similar to the 5G Rx Jitter Tolerance Test / 141, with
the exception that two reports will be produced, one for the configured
lane (config lane) and one for the non-configured lane (non config lane).
The procedure used to characterize the lanes is displayed in Table 8.

Test result: Pass/Fail. Pass if both lanes pass. Fail if either lane fails (or
both lanes fail).

Table 8 Jitter tolerance test procedure for double data rates (two lanes tested in parallel)
Result Procedure for Config Lane Procedure for Non Config Lane
Loss of synchrony on one lane Goes to next frequency Goes to next frequency
(retrain it)
Errors on just one lane Jitter is increased Jitter is increased
Errors on both lanes Goes to next frequency Goes to next frequency
No errors Jitter is increased Jitter is increased
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5 USB3.2 Receiver Tests

5Gx2 Rx Long Channel Sensitivity Test

This procedure is similar to the 5G Rx Sensitivity Test / 145, except that
two reports will be produced, one for each lane, and the Connection

Diagram is given by Figure 79 to Figure 82, depending on the DUT Type
and Test Method.
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USB3.2 Receiver Tests 5

Short Channel Tests

The list of tests for Short Channel is the same as that for Long Channel.
The procedures behave in the same manner. The only differences are the
connection setups and that the differential voltage amplitude of the signal
is set to 1.2 Vinstead of 800 mV.

Short channel tests should be run at the maximum differential voltage,
1.2 V, to stress the DUT. The default value is kept as 800 mV to avoid
accidental damage to DUTs that cannot support such a high voltage. You
can manually adjust this value yourself.

Common Parameters That Are Channel Specific
Loopback Training
Short Channel Differential Voltage for Loopback Training

Instrument Channels
J-BERT Generator
J-BERT Generator non config lane
J-BERT Error Detector
J-BERT Error Detector non config lane

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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5 USB3.2 Receiver Tests

5Gx2 Rx Short Channel Compliance Test

Availability Condition

This test is available for Spec Version: 3.2.

Purpose and Method

This test determines if the DUT meets the receiver Compliance Test
Specification (short channel).

The procedure measures the number of symbol errors when all jitter types
and the eye height are set to their specification limit values (maximum for
jitter, minimum for eye height). This is done for several predefined jitter
frequencies.

For this measurement, it is necessary to train the DUT into loopback mode.
To achieve that, the data generator sends a training sequence to the DUT.
The training sequence is generated based on the Loopback Training
parameter settings, such as, PowerOnReset or WarmReset.

The loopback training must be performed with the same physical stress
parameters as the measurements. This allows the DUT receiver to optimize
its equalizer for the test signal during loopback training.

Connection Diagram

Please refer to Figure 84 to Figure 87, depending on the DUT type and
Test Method.
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USB3.2 Receiver Tests 5

Connect the SYNC cable between MB8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 500 Termanation

USB3 1 Full TypeC
Jumper on CC1 to VBUS Breakout Fixbure

Figure 84 For 5Gx2 Rx1 short channel tests (device - type-C)
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5 USB3.2 Receiver Tests

Connect the SYNC cable between MB045A and MB0464
Please use a separate frame for the second MB048A module

Blocking Capacilor
@ 500 Termination

USE3 1 Full Type-C
Jumper on CC1 to GND Breakowt Fixture

Figure 85 For 5Gx2 Rx1 short channel tests (host - type-C)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between M8045A and MBO46A
Please use a separate frame for the second MB046A madule

Blocking Capacitor
@ 500 Termination

USE3 1 Full Type G
Jumger on CC1 1o GND Breakout Fixtune

Figure 86 For 5Gx2 Rx1 short channel tests (active cable - golden Host)
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5 USB3.2 Receiver Tests

Connect the SYNC cable between MB045A and M80464
Please use a separate frame for the second MB046A module

Blocking Capacilor
@ 500 Terminaticn

USB31 Full Type-C
Jumper on CC1 to GND Breakout Fixture

Figure 87 For 5Gx2 Rx1 short channel tests (retimer - golden host)
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USB3.2 Receiver Tests 5

Parameters in Expert Mode

Specification
Differential Voltage
Random Jitter
Loopback Training
Retrain at each jitter frequency
Train with Jitter
BER Setup
Target BER
BER Test Duration
Allowed Errors
PJ Frequencies for Test
Relax time for BER Measurement

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of
the mentioned parameters.

Prerequisite Calibrations

All 5G calibrations except the 5G LFPS Voltage Calibration.
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5 USB3.2 Receiver Tests

Result Description (similar to that for Long Channel tests)

Two pages of results are produced, one for the configured channel and
one for the non-configured channel. Only one is shown here.

214 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide



Figure 88

USB3.2 Receiver Tests
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Example result for 5Gx2 Rx compliance test (short channel)
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USB3.2 Receiver Tests

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Jitter [UI]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Passed Jitter [UI]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [UI]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Symbol Errors: Number of errors during the test.
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USB3.2 Receiver Tests 5

5Gx2 Rx Short Channel Constant Parameter Stress Test

This procedure is similar to the 5G Rx Constant Parameter Stress Test /
138, except that two reports will be produced, one for each lane, and the
Connection Diagram is given by Figure 84 to Figure 87, depending on the
DUT Type and Test Method.
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5 USB3.2 Receiver Tests

5Gx2 Rx Short Channel Jitter Tolerance Test

This procedure is similar to the 5G Rx Jitter Tolerance Test / 141, except
that two reports will be produced, one for each lane (refer to 5Gx2 Rx Long
Channel Jitter Tolerance Test / 205), and the Connection Diagram is

given by Figure 84 to Figure 87, depending on the DUT Type and Test
Method.
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USB3.2 Receiver Tests 5

5Gx2 Rx Short Channel Sensitivity Test

This procedure is similar to the 5G Rx Sensitivity Test / 145, except that
two reports will be produced, one for each lane, and the Connection

Diagram is given by Figure 84 to Figure 87, depending on the DUT Type
and Test Method.
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5 USB3.2 Receiver Tests

10G (Gen2x1) Rx Tests

In this section, the test procedures are organized in two different groups:
Long Channel Tests
Short Channel Tests

For connectors Type-C and Tethered Type-C, the receiver tests are

duplicated for each lane. The abbreviations Rx1 and Rx2 are added to each
procedure name in the software, meaning Lane 1 and Lane 2, respectively.

Both lanes must be tested for a valid compliance test.
NOTE P

Common Parameters That Are Data Rate Specific

Loopback Training
CDR during Loopback Training
LFPS Idle
LFPS Trigger Threshold
Loopback Training Method
Warm Reset / Power On Reset Link Training Suite Settings File
Use Instrument Scrambler

Error Detector
CDR Symbol Rate
CDR Loop Bandwidth
CDR Transition Density
The 2nd order CDR loop setting
Analyzer CTLE
Input Sensitivity
Auto-align Timeout
Error Detector Operation Mode
Input Polarity inverted

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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USB3.2 Receiver Tests 5

Long Channel Tests

Common Parameters That Are Channel Specific

Loopback Training
Use Voltage Settings from Rx Tests for Loopback Training
Training Voltage for Loopback Training

Common Parameters That Are Lane Specific

Instrument Channels
J-BERT Generator
J-BERT Error Detector

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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USB3.2 Receiver Tests

10G Rx Compliance Test

Availability Condition

This test is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This test determines if the DUT meets the receiver Compliance Test
Specification.

The procedure measures the number of symbol errors when all jitter types
and the eye height are set to their specification limit values (maximum for
jitter, minimum for eye height). This is done for several predefined jitter
frequencies.

For this measurement, it is necessary to train the DUT into loopback mode.
To achieve that, the data generator sends a training sequence to the DUT.
The training sequence is generated based on the Loopback Training
parameter settings, such as PowerOnReset or WarmReset.

The loopback training must be performed with the same physical stress
parameters as that of the measurements. This allows the DUT receiver to
optimize its equalizer for the test signal during loopback training.

Connection Diagram

Refer to Figure 89 to Figure 96, depending on the DUT Type, Connector
and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.
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USB3.2 Receiver Tests 5

Blocking Capacitor
@ 500 Termination

T1"CLB

1m USE cable \

Device
Fieture 14 1

5V

Figure 89 For 10G Rx long channel tests (device - non type-C)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

im USB cable

Figure 90 For 10G Rx1 long channel tests (device - type-C)
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USB3.2 Receiver Tests 5

Blocking Capacitor
@ 500 Termination

71" CLB

1im USE cable

Host
Fixture 14

Figure 91 For 10G Rx long channel tests (host - non type-C)
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5 USB3.2 Receiver Tests

Blocking Capacitor
& 500 Termination

1m USE cable

Figure 92 For 10G Rx1 long channel tests (host - type C)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between M8045A and M8046A
Please use a separate frame for the second M8046A module

Blocking Capacitor
@ 50 0 Termination

+ Device Jumper on )
Fixture 1C CC1to VBUS UI91C CC11to GND

An adapter
or
a short cable

Figure 93 For 10G Rx1 long channel tests (active cable - passthrough)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

* Host
Fixture 1

" An adapter
or
a shon cable

Figure 94 For 10G Rx1 long channel tests (active cable - golden host)
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USB3.2 Receiver Tests 5

Connect the SYNC cable between MB045A and MBO46A
Please use a separate frame for the second MEB0464 module

Blocking Capacitor
@ 500 Termination

Device durnpir on Hbs Jurper on
dure 1C CC1 o VBUS it E‘? CC1 to GND

1m USE cable

Figure 95 For 10G Rx1 long channel tests (retimer - paasthrough)
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5 USB3.2 Receiver Tests

Blocking Capacitor
@ 500 Termination

1mUSH cable

Figure 96 For 10G Rx1 long channel tests (retimer - golden host)
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Parameters in Expert Mode

Specification
Target Eye-Height
Target Eye-Width
Eye-Height
Eye-Width
Pre-shoot
De-emphasis
Differential Voltage
Random Jitter

SJ Reduction for Eye-Width Adjustment
Second Tone SJ for Eye-Width Adjustment

Loopback Training

Retrain at each jitter frequency

Train with Jitter

BER Setup
PJ Frequencies for test
BER Test Duration
Allowed Errors

Relax time for BER Measurement

USB3.2 Receiver Tests

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of

the mentioned parameters.

Prerequisite Calibrations
All 10G calibrations
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5 USB3.2 Receiver Tests

Result Description
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Figure 97 Example result for 10G Rx compliance test (long channel)
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Adjusted SJ [ps]: The minimum sinusoidal jitter amplitude where
the tested point fails.

Passed Adjusted SJ [ps]: The maximum sinusoidal jitter amplitude where
the tested point passes.

Min Spec [ps]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Nominal SJ [ps]: Sinusoidal jitter amplitude at the frequency specified
that is set to achieve the target eye-width.

Errors: Number of errors during the test.
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USB3.2 Receiver Tests

10G Rx Constant Parameter Stress Test

Availability Condition

This test is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This test determines if the DUT meets the receiver specifications for a
specific jitter frequency.

The procedure is similar to 10G Rx Compliance Test but it measures the
number of symbol errors at a single sinusoidal jitter frequency (by default,
this frequency is set to 4.9 MHz).

Note that this procedure is not categorized as a compliance test.

Connection Diagram

Please refer to Figure 89 to Figure 96, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.
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USB3.2 Receiver Tests

Parameters in Expert Mode

Specification
Pre-Shoot
De-Emphasis
Differential Voltage
Random Jitter
Nominal SJ
Sinusoidal Jitter Frequency
SJ Reduction for Eye-Width Adjustment
Second Tone SJ for Eye-Width Adjustment
Adjusted SJ

Loopback Training
Train with Jitter

BER Setup
BER Test Duration
Allowed Errors
Relax Time for BER Measurement

For more details about the parameters, please refer to Table 7.

Prerequisite Calibrations
All 10G calibrations
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5 USB3.2 Receiver Tests

Result Description

Rx1_10G_ConstStress

for USB3 2 Host with Type-C Connector

----General--—-—

Offline True

Type-C Fixture USB_IF

Specification Electrical Complisnce Test Specification Enhenced SuperSpeed USB 1.0

Test Properties:

CLB Trace Length 7.1

----Specification--—-

Pre-Shoot 2.2 48

De-Emphasis -3.1 48

Differential Voltage 200 mV

Random Jitter 1ps

Nominal SJ 17 ps

Simuscidal Jitter Frequency 100 MEz

SJ Reduction for Eye-Width Adjustment 0s

Second Tone §J for Eye-Width Rdjustment 0 s

SSC Type Downspread

S5C Deviatien 5000 ppm

SSC Frequency 33 kHz
Sequencer-

Enable maltiple test runs False

----Loopback Training----—

Train with Jitter True

Use Voltage Settings from Rx Tests for Teue
Loopback Training

CDR during Loopback Training False

LFPS Idle 30402 Idle
LEPS Trigger Threshold 50 w7
Loopback Training Method PowerOnReset
Power On Reset Link Training Suite Settings C:\ProgramData\BitifEys\ValiFrameK1\USB3
File \Settings\M2040R\M3040A USE32_10C_PowerOnReset. txt
Use Instrument Scrambler False

Force Retraining True
----BER Setup----

2E2 Test Duration 120 =
Allowed Errors 1

Relax time for BER Measurement 5 s
----Instrument Channels----

J-BERT Generator M1_DataCutl
J-BERT Error Detector M2z _Dataln
----Error Detector----

CDR symbol rate 9.975 GBit/s
CDR Loop bandwidth 15 MHz

CDR Transition Density 50 %

CDR Peaking 1 dB
Enalyzer CTLE a

Input Sensitivity High
Ruto-align Timeous €0 =

Error Detector Operaticn Mede Differential
Input Bolarity inverted False
----Power Autcmation-—--

Power Zutomation Manual

andom Mominal S§J
Errors []

Jitter [ps]

Figure 98 Example result for T0G Rx1 constant parameter stress test (long channel)
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

Pre-Shoot [dB]: The pre-shoot value of the tested signal.
De-Emphasis [dB]: The de-emphasis value of the tested signal.

Differential Voltage [mV]: The differential voltage amplitude of the tested
signal.

Random Jitter [ps]: The amount of random jitter added to the signal.

Nominal SJ [ps]: Sinusoidal jitter amplitude at the frequency specified
that is set to achieve the target eye-width.

SJ Frequency [MHz]: The frequency of the sinusoidal jitter component.
Adjusted SJ [ps]: The amount of SJ added to the signal.
Second Tone SJ [ps]: The SJ amplitude of the second tone component.
Errors: The number of errors during the measurement.
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USB3.2 Receiver Tests

10G Rx Jitter Tolerance Test

Availability Condition

This test is available for Spec Versions: 3.1 and 3.2.

Purpose and Method

This test characterizes how much jitter a DUT can tolerate at different
sinusoidal jitter frequencies.

For each sinusoidal jitter frequency, the jitter amplitude is increased in
equally-spaced steps until the measured bit-error rate is larger than the
value set for “Target BER”.

Note that this receiver test is not categorized as a compliance test.

Connection Diagram

Please refer to Figure 89 to Figure 96, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.
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USB3.2 Receiver Tests

Parameters in Expert Mode

Specification
Target Eye-Height
Target Eye-Width
Eye-Height
Eye-Width
Pre-Shoot
De-Emphasis
Differential Voltage
Random Jitter
SJ Reduction for Eye-Width Adjustment
Second Tone SJ for Eye-Width Adjustment

Loopback Training
Train with Jitter
Force retraining on each frequency

Sinusoidal Jitter Variation
Frequency Mode
If Compliance Frequencies, User Defined Frequencies or Single Frequency
are selected:
Jitter frequencies

If Equally Spaced Frequencies is selected:

Start frequency value
Stop frequency value
Number of Frequency Steps
Frequency sweep scale

Start jitter amplitude

Use fixed number of steps
Number of jitter steps
Jitter step size or factor

Show Min Failed Points

BER Setup
Target BER
Relax Time for BER Measurement
Allowed Errors
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5 USB3.2 Receiver Tests

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of
the mentioned parameters.

Prerequisite Calibrations
All 10G calibrations
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Result Description

USB3.2 Receiver Tests
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USB3.2 Receiver Tests

- SJ Frequency | Min Failed Jitter | Max Passed Jitter
Result
[ps] [ps]

pass
pass
pass
pass
pass
pass
pass
pass

pass

Setup Capability ] Margin
M: Spec
Ips] in Spee [pal 131

728.00 728.0 47&.00 52.8
314.00 314.00 314.0 202.8¢ B4.8
125_50 107.00 144 .0 86.45 23.8
&7.00 57.00 56.0 36.84 54.7
27.00 22.00 3&.0 17.00 25.4
25.00 21.00 56.0 17.00 23.5
28.00 23.00 8&.0 17.00 35.3
25.00 23.00 86.0 17.00 35.3
25.00 23.00 5€.0 17.00 35.3
Figure 99 Example result for T0G Rx1 jitter tolerance test (long channel)

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Min Failed Jitter [ps]: The minimum sinusoidal jitter amplitude where the
tested point fails.

Max Passed Jitter [ps]: The maximum sinusoidal jitter amplitude where
the tested point passes.

Setup Capability [ps]: The maximum sinusoidal jitter amplitude where the
tested point passes.

Min Spec [ps]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Margin [%]: The margin between the min spec and the test result.
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10G Rx Sensitivity Test

Availability Condition

This test is available for Spec Versions: 3.1 and 3.2.

Purpose and Method
This test searches for the minimum eye height that a DUT can tolerate.

The procedure starts with an eye height value of “Start Eye Height” and
decreases it with steps of “Step Size” value. The minimum passed value is
the last test point that did not return more errors than specified in the
“Allowed Errors” parameter. For DUTs that do not support disconnect
(incapability to step down and drop out of loopback), it is necessary to
train the DUT in every step.

Note that this receiver test is not categorized as a compliance test.

Connection Diagram

Please refer to Figure 89 to Figure 96, depending on the DUT type,
Connector, and Test Method.

For lane 2 the setup is the same but using the second channel of the data
generator.

Parameters in Expert Mode

Specification
Pre-Shoot
De-Emphasis
Random Jitter
Nominal SJ
Sinusoidal Jitter Frequency
SJ Reduction for Eye-Width Adjustment
Second Tone SJ for Eye-Width Adjustment
SCC Deviation
Adjusted SJ

Loopback Training
Train with Jitter
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5 USB3.2 Receiver Tests

Eye Height Variation
Start Eye Height
Eye Height Step Size

BER Setup
Target BER
Relax Time for BER Measurement

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of
the mentioned parameters.

Prerequisite Calibrations
All 10G calibrations
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Result Description

Rx1_10G_Sens

for USB3.2 Host with Type-C Connector

————General-———

Offline True

Type-C Fixture UsB_IF

Specification Electrical Compliance Test Specification Enhanced SuperSpeed USS 1.0

Test Properties:

€L Trace Length 7.1
--—-Specification-———

Eye-Height 70 =7
Eye-Width 48 ps
Pre-Shoot 2.2 a8
De-Emphasis -3.1 dB
Differentisl Voltage 800 @
Random Jitter 1 ps

SJ Reduction for Eye-Width Rdjustment 0s

SSC Type Downspread
S5C Deviation 5000 ppm
S5C Frequency 33 ¥Hz

----Lospback Training--—-
Train with Jitter True

Use Voltage Settings from Rx Tests for

Loopback Training True

CDR during Lecpback Training Talse

LFPS Idle M30402 Tdle
LFPS Trigger Threshold 50 =V
Locpback Training Method PowerOnReset
Power On Reset Link T: Suite Sett c:oy BitifZye\ValiFrameK1\USB3
File \Settings\M50402\M30405_USE32_10C_PowerOnReset. Gt
Use Instrument Scrambler False

Force Retzraining True
----BER Setup----

Target BER 100E-12
Relax time for BER Measurement 1=

—-—-Eye Height Varistion———-

Start Eye Height 70 =

Zye Height Step Size 2.5 mv
----Instrument Channels----—

J-BERT Generator M1_DataOusl
J-BEAT Errer Detector M2 _Dataln
--—-Errer Detector--—-

CDR symbol rate 5.975 CBit/s
CDR Loop bandwidth 15 MHz

CDR Transiticn Density 50 %

CDR Peaking 1a8
Znalyzer CTLZ 0

Input Sensitivity High
Auto-align Timeout 60 s

Error Detector Gperation Mode Differential
Input Polarity inverted Talse
————Fower Autcmation-———

Power Rutemation Manual

Figure 100 Example result for T0G Rx1 sensitivity test (long channel)
- Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

- Min Passed Eye Height [mV]: The minimum eye height where the tested
point passes.

- Min Spec [mV]: Minimum eye height that the DUT must tolerate.
- Margin [%]: The margin between the min spec and the test result.
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5 USB3.2 Receiver Tests

Short Channel Rx Tests

The list of tests for Short Channel is the same as that for Long Channel.
The procedures behave in the same manner. The only differences are the
connections setups and that the differential voltage amplitude of the
signal is set to 1.2 V instead of 800 mV.

Short channel tests should be run at the maximum differential voltage,
1.2 V, to stress the DUT. The default value is kept as 800 mV to avoid
accidental damage to DUTs that cannot support such a high voltage. You
can manually adjust this value yourself.

Common Parameters That Are Channel Specific
Loopback Training
Short Channel Differential Voltage for Loopback Training
Common Parameters That Are Lane Specific

Instrument Channels
J-BERT Generator
J-BERT Error Detector

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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USB3.2 Receiver Tests 5

10G Rx Short Channel Compliance Test

This procedure is similar to the 10G Rx Compliance Test / 222. The
connection diagrams are the same as in 5G Rx Short Channel Compliance
Test / 154.
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5 USB3.2 Receiver Tests

10G Rx Short Channel Constant Parameter Stress Test

This procedure is similar to the 10G Rx Constant Parameter Stress Test /
234. The connection diagrams are the same as in 5G Rx Short Channel
Compliance Test / 154.
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USB3.2 Receiver Tests 5

10G Rx Short Channel Jitter Tolerance Test

This procedure is similar to the 10G Rx Jitter Tolerance Test / 238. The
connection diagrams are the same as for the 5G Rx Short Channel
Compliance Test / 154.
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10G Rx Short Channel Sensitivity Test

This procedure is similar to the 10G Rx Sensitivity Test / 243. The
connection diagrams are the same as for the 5G Rx Short Channel
Compliance Test / 154.

250 Keysight N5991U32A USB3.2 Test Automation Software Platform User Guide
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20G (Gen2x?2) Rx Tests

This section is only available for spec 3.2, for connectors Type-C and
Tethered Type-C, and when the gen2 multi-lane operation is selected
(20 Gb/s (Gen 2x2) option in the Configure DUT dialog).
In this section, the test procedures are organized into two different groups:
Long Channel Tests
Short Channel Tests

For any x2 Rx test, lane 1 (config lane) and lane 2 (non config lane) are
tested in parallel.

The result of the tests will depend on the sequencer parameter “Fail if Non
Config Lane is failing”. This parameter is set to false by default, which
means that the test result only depends on the result of the config lane.
However, if it is set to true, the result of both lanes will decide the overall
pass/fail (to pass, both lanes must pass, otherwise the test fails).

The user can decide which lane is lane 1 (config lane) and which lane is
lane 2 (non config lane) in Configure DUT > Test Parameters > BERT
Channel Configuration.

Common Parameters That Are Data Rate Specific

Loopback Training
CDR during Loopback Training
LFPS Idle
LFPS Trigger Threshold
Loopback Training Method
Warm Reset / Power On Reset Link Training Suite Settings File
Use Instrument Scrambler

Error Detector
CDR Symbol Rate
CDR Loop Bandwidth
CDR Transition Density
The 2nd order CDR loop setting
Analyzer CTLE
Input Sensitivity
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5 USB3.2 Receiver Tests

Auto-align Timeout
Error Detector Operation Mode
Input Polarity inverted

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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USB3.2 Receiver Tests

Long Channel Tests

Common Parameters That Are Channel Specific

Loopback Training
Use Voltage Settings from Rx Tests for Loopback Training
Training Voltage for Loopback Training
Instrument Channels
J-BERT Generator
J-BERT Generator non config lane
J-BERT Error Detector
J-BERT Error Detector non config lane

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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5 USB3.2 Receiver Tests

10Gx2 Rx Compliance Test
This procedure is similar to the 10G Rx Compliance Test / 222.

Connection Diagram

Refer to Figure 107 to Figure 104, depending on the DUT Type and Test
Method.
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Cennect the SYMNC cable between MB045A and MBO4GA
Flease use a separate frame for the second ME046A module

Blocking Capacitor
@ 500 Termmabion

1m L'SB cable

Figure 101 For 70Gx2 Rx long channel tests (device - type-C)
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Connect the SYMC cable between MB045A and MB046A
Please use a separate frame for the second M8046A module

Biocking Capacitar
@ 500 Tarmnation

1m USH cable

Figure 102 For 10Gx2 Rx long channel tests (host - type-C)
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Connect the SYNC cable between MB043A and MBO4GA,
Please use a separate frame for the second MED46A module

Blocking Capacitor
@ 500 Termnation

=" An adapler

a shart cable

Figure 103 For 10Gx2 Rx long channel tests (active cable - golden host)
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Connect the SYNC cable between ME8043A and MB046A
Flease use a separate frame for the second MB04EA module

Blocking Capscilor
@& 500 Tammination

1m USB cable

Figure 104 For 10Gx2 Rx long channel tests (retimer - golden host)
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Parameters in Expert Mode

Specification

USB3.2 Receiver Tests

Target Eye-Height

Target Eye-Width

Eye-Height

Eye-Width

Eye-Height Complement Lane

Eye-Width Complement Lane

Pre-Shoot

Pre-Shoot Complement Lane

De-Emphasis

De-Emphasis Complement Lane

Differential Voltage

Differential Voltage Complement Lane

Random Jitter

SJ Reduction for Eye-Width Adjustment

SJ Reduction for Eye-Width Adjustment Complement Lane
Second Tone SJ for Eye-Width Adjustment

Second Tone SJ for Eye-Width Adjustment Complement Lane

Loopback Training

Retrain at each jitter frequency
Train with Jitter

BER Setup

PJ Frequencies for test

BER Test Duration

Allowed Errors

Relax time for BER Measurement

Refer to Table 5 on page 44 and Table 7 on page 47 for the description of

the mentioned parameters.

Prerequisite Calibrations
AlL 10G calibrations
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5 USB3.2 Receiver Tests

Result Description

Two pages of results are produced, one for the configured channel and
one for the non-configured channel. Only one is shown here.

Rx_10Gx2_Comp_ConfigLane

for LISB3 2 Dewsce with Type-C Connecton
e}
10 T ¥ —a— Faiod Adistod 5J
—e— Passod Adprsted SJ
— M Spac
2w
=
]

Figure 105 Example result for 10Gx2 Rx compliance test (long channel)
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USB3.2 Receiver Tests 5

Result: (Pass / Fail), if the BER test at a specific frequency is passed, the
value is “Pass” otherwise “Fail”.

SJ Frequency [MHz]: The frequency value of the SJ that is applied to the
test signal.

Failed Adjusted SJ [ps]: The minimum sinusoidal jitter amplitude where
the tested point fails.

Passed Adjusted SJ [ps]: The maximum sinusoidal jitter amplitude where
the tested point passes.

Min Spec [ps]: Minimum sinusoidal jitter amplitude that the DUT must
tolerate.

Nominal SJ [ps]: Sinusoidal jitter amplitude at the frequency specified
that is set to achieve the target eye-width.

Errors: Number of errors during the test.
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5 USB3.2 Receiver Tests

10Gx2 Rx Constant Parameter Stress Test
This procedure is similar to the 10G Rx Constant Parameter Stress Test /
234, except that two reports will be produced, one for each lane.

For the Connection Diagram, please refer to Figure 101 to Figure 104,
depending on the DUT type and Test Method.
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10Gx2 Rx Jitter Tolerance Test

This procedure is similar to the 10G Rx Jitter Tolerance Test / 238,

except that two reports will be produced, one for each lane (refer to 5Gx2
Rx Long Channel Jitter Tolerance Test / 205).

For the Connection Diagram, please refer to Figure 101 to Figure 104,
depending on the DUT type and Test Method.
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10Gx2 Rx Sensitivity Test

This procedure is similar to the 10G Rx Sensitivity Test / 243, except that
two reports will be produced, one for each lane.

For the Connection Diagram, please refer to Figure 101 to Figure 104,
depending on the DUT type and Test Method.
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10Gx2 Short Channel Rx Tests

The list of tests for Short Channel is the same as that for Long Channel.
The procedures behave in the same manner. The only differences are the
connections setups and that the differential voltage amplitude of the
signal is set to 1.2 V instead of 800 mV.

Short channel tests should be run at the maximum differential voltage,
1.2 V, to stress the DUT. The default value is kept as 800 mV to avoid
accidental damage to DUTs that cannot support such a high voltage.
You can manually adjust this value yourself.

Common Parameters That Are Channel Specific
Loopback Training
Short Channel Differential Voltage for Loopback Training

Instrument Channels
J-BERT Generator
J-BERT Generator non config lane
J-BERT Error Detector
J-BERT Error Detector non config lane

Refer to Table 5 on page 44 for the description of the mentioned
parameters.
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10Gx2 Rx Short Channel Compliance Test

This procedure is similar to the 10G Rx Compliance Test / 222, except
that two reports will be produced, one for each lane.

The connection diagrams are the same as for 5Gx2 Rx Short Channel
Compliance Test / 208.
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10Gx2 Rx Short Channel Constant Parameter Stress Test

This procedure is similar to the 10G Rx Constant Parameter Stress Test /
234, except that two reports will be produced, one for each lane.

The connection diagrams are the same as for 5Gx2 Rx Short Channel
Compliance Test / 208.
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10Gx2 Rx Short Channel Jitter Tolerance Test

This procedure is similar to the 10G Rx Jitter Tolerance Test / 238,
except that two reports will be produced, one for each lane (refer to 5Gx2
Rx Long Channel Jitter Tolerance Test / 205).

The connection diagrams are the same as for 5Gx2 Rx Short Channel
Compliance Test / 208.
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USB3.2 Receiver Tests 5

10Gx2 Rx Short Channel Sensitivity Test

This procedure is similar to the 10G Rx Sensitivity Test / 243.

The connection diagrams are the same as for 5Gx2 Rx Short Channel
Compliance Test / 208.
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USB3.2 Receiver Tests

Acronym Definition

BER Bit Error Ratio

BERT Bit Error Ratio Tester

BW Bandwidth

CDR Clock Data Recovery

CLB Compliance Load Board

CTLE Continuous Time Linear Equalization
CTS Compliance Test Specification
DSO Digital Storage Oscilloscope

DUT Device Under Test

EQ Equalization

GPIB General Purpose Interface Bus
HF High Frequency

10 Input-Output

IP Internet Protocol

J-BERT Jitter Bit Error Ratio Tester

LAN Local Area Network

LF Low Frequency

LFPS Low Frequency Periodic Signaling
LTS Link Training Suite

LTSSM Link Training and Status State Machine
PC Personal Computer

PDO Power Data Object

RJ Random Jitter

Rx Receiver

SJ Sinusoidal Jitter
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USB3.2 Receiver Tests 6

SSC Spread Spectrum Clocking
TSEQ Training Sequence

T1C Transition Time Converter
Tx Transmitter

ul Unit Interval
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