D9340USBC USB4 Transmitter
Compliance Test Software

Introduction

The Keysight Technologies, Inc. USB4 Transmitter compliance test software provides a fast and
easy way to test, debug and characterize your USB4 products. The tests performed by the
D9340USBC software are based on the USB4 Compliance Test Specification (CTS). The test
software application offers a user-friendly setup wizard and a comprehensive report that includes
margin analysis. In addition to the automated testing, there is also a configuration menu that allows
customized setups including different cable models and jitter setups.

e Setup wizard for quick setup, configuration and test selection
e Covers 10/10.3125/20/ 20.625 Gbps rates

e Automated test setup and execution for ease of use

e Simultaneous two-lane testing as well as single or dual port

e Cable and test fixture embedding and de- embedding to provide more accurate
margin estimates

e Test results report generation
o Pass/fail margin analysis

o Test framework that reports multi trial results with full array of statistics for each
measurement with worst case measurement result
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Comprehensive Test Coverage

The USB4 test software automatically configures the oscilloscope for each test and provides
results which include margin and statistical analysis. The tests coverage includes electrical, timing
and eye diagram tests as stated in the USB4 specification and the CTS. The signal is optimized for
most accurate test result and measurement repeatability.

¥ USB4 Test Application -- USB4 Device 1

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report
USB4 Test Environment Setup
Device Under Test (DUT) Product Info

Device Type: © Device @ Host

Number of Port: () 1 Port @@ 2 Ports

Port Name: ___ __
Port 1 "2 (SELECTORTYPE) | Y | (SELECT OR TYPE) | Y |

Device Identifier User Description

Test Lane: Comment:

Both lanes

Bit Rate:

10.3125 Gb/s B 20.625 Gb/s
B 10 Gb/s M 20 Gb/s

Automation Controller

Automation Controller TBT-TPA-UHG2 | 'Y |} Enable Automation

Type-C Environment Setup
B Enable Type-C Controller

Test Setup Channel Skew Calibration
[ “Test setup | [ Calibrate Setup _
Test Setup Completed Calibration Passed

Figure 1. USB4 software application test setup screen
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One of the unique requirements of USB4 testing is Preset Calibration and CTLE calibration. The
USB4 test software automatically determines the optimal Preset and CTLE.

Test Setup
Preset Calibration

Predefined Optimum Preset Number

Select the Optimum Preset Number for each Bit Rate
Port 1, Lane 0 Port 1, Lane 1

10.3125Gb/s  |PO V|po V]

B Run Preset Calibration
=ct the Preset Number to run Preset Calibration
P1 P2 P3 P4 P5 PG P7
P9 P10 P11 P12 5k P14 P15

Uncheck Al

Figure 2. Preset calibration

Test Setup
CTLE Calibration
Predefined Optimum CTLE DC Gain Value

Select the Optimum CTLE DC Gain for each Bit Rate
Port 1, Lane 0 Port 1, Lane 1

10.3125 Gb/s  |0dB |E| 0dB |E|

B Run CTLE Calibration

Select the CTLE DC Gain to run CTLE Calibration

0dB 1dB 2dB 3dB
6dB 7dB 8dB

Figure 3. CTLE calibration
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Easy Test Definition

The test software application enhances the usability of Keysight Infiniium oscilloscopes for testing
USB4 products. The Keysight automated test framework guides you quickly through the steps
required to define the setup, perform the tests and view the test results. You can select a category
of tests or select an individual test. The user interface is designed to minimize unnecessary
reconnections, which will help save test time and minimize potential operator error. You can save
the tests and configurations as project files and recall them for quick testing and review previous
results.

B Device Transmitter Tests (Port 1)
B Device Transmitter Tests (10.3125 GB/s)
B 1x Rise/Fall Time
B T1x Rise Time (Lane 0)

B Tx Fall Time (Lane 0)
B T1x Rise Time (Lane 1)
B 1x rall Time (Lane 1)
B Txjitter
B 7x Uncorrelated Jitter and Uncorrelated Deterministic Jitter
B Tx Total Jitter
B 1x unit Interval and SSC Modulation
B 1x unit Interval and SSC Down Spread Modulation
B 1 SsC Phase
B 1 AC common Mode Voltage
B 1x Ac common Mode Voltage (Lane 0)
B x AC Common Mode Voltage (Lane 1)
B 1x Eye Parameter
B 7x Eye Diagram
B 1x Equalization
B 1x Equalization Preshoot (Lane 0)

$1531L 12531385

B 7x Equalization Preshoot (Lane 1)

B 1x Equalization Deemphasis (Lane 0)
B 1x Equalization Deemphasis (Lane 1)
B 1x Swing Preset 15 (Lane 0)

Figure 4. The Select tab list all the tests available in your setup. You can easily setup the individual test or
group of tests.
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Configurability and Guided Connection

The USB4 test software provides flexibility in your test setup. Once you have configured the tests,
the connection page will display the connection diagram for the test you have selected.

You can also specify the number of test trials and only stop running selected tests when the stop
condition is met. The software application will save the worst-case test result to help you track
down the anomalies in your signals.

Signal Trigger Level (0.0)
Pattern Check (Enable)
Automation Timeout (200)
Tx Transfer Function - TP1 Test (10.3125 Gb/s or 10Gb/s) (DoNothing.tf4)
Tx Transfer Function - TP1 Test (20.625 Gb/s or 20Gb/s) (DoNothing.tf4)
Tx Cable Model - TP3EQ Test (10.3125 Gb/s or 10Gb/s) (TBT_2_0m.tf4)
Tx Cable Model - TP3EQ Test (20.625 Gb/s or 20Gb/s) (TBT_0_5m.tf4)
Tx DFE State (10.3125 Gb/s or 10Gb/s) (Enable)
Tx DFE Setup (10.3125 Gb/s or 10Gb/s) (Partial Auto)
Tx DFE Gain (10.3125 Gb/s or 10Gby/s) (1)
Tx DFE Delay (10.3125 Gb/s or 10Gb/s) (Auto)
Tx DFE Eye Width (10.3125 Gb/s or 10Gb/s) (0)
Tx DFE Max Tap Value (10.3125 Gb/s or 10Gb/s) (1.000)
Tx DFE Min Tap Value (10.3125 Gbfs or 10Gb/s) (0)
Tx DFE Tap 1 Value (10.3125 Gb/s or 10Gb/s) (0.005)
Tx DFE State (20.625 Gb/s or 20Gb/s) (Enable)
Tx DFE Setup (20.625 Gb/s or 20Gby/s) (Partial Auto)
Tx DFE Gain (20.625 Gb/s or 20Gb/s) (1)
Tx DFE Delay (20.625 Gb/s or 20Gb/s) (Auto)
Tx DFE Eye Width (20.625 Gb/s or 20Gb/s) (0)
Tx DFE Max Tap Value (20.625 Gb/s or 20Gb/s) (1.000)
Tx DFE Min Tap Value (20.625 Gb/s or 20Gb/s) (0)
Tx DFE Tap 1 Value (20.625 Gb/s or 20Gb/s} (0.005)
Transmitter Tests Configure Variables
Tx Rise/Fall Time
Acquisition Bandwidth (Auto)
Tx Jitter
RJ Method (Spectral and Tail Fit)
Tx Unit Interval and SSC Modulation
Unit Interval and SSC Test Method (User Defined Function (UDF)}
Tx Unit Interval and SSC Down Spread Modulation

Figure 5. Configuration menu allows for flexible and customized test conditions

Comprehensive Result Analysis

In addition to providing you with measurement results, the test software application reports how
close your test results are to the specified test limit. You can specify the level at which warnings
are to be issued. You are provided a full array of statistics for each measurement.
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Thorough Performance Reporting

The USB4 test software generates HTML reports that captures the performance, status and
margins of your device under test. It also captures screenshots of critical measurements of your
reference and documentation. This report is suitable for printing and sharing with your test
vendors, customers and suppliers.

--I-I_I_I-I_
1 3.3 1a Tx Preset Calibration (Port 1, Lane 0) Pass/Fail
Zl-ilii L T
3.59a Tx Rise Time (Port 1, Lane 0) 22 545 ps 1255 % |VALUE >= 10.000 ps
-ﬁilﬁiﬁ!ﬁ
S o 1 3.511 Tx Uncorrelated Jitter (Port 1, Lane 0) 167 .5 mul 46.0% VALUE<=310.0 mUl
/01 3512Tx Uncorrelaled Doterminitic Jtter (ot 1, Lane0)  S74mUl 662% VALUE=100mU
S o 1 3.5.14 Tx Duty Cycle Distortion (Port 1, Lane 0) 29mul 903 % VALUE<=300 muUl
/0 1 3513TxLow Frequency Uncomelaled Doterminitic tor (Fort 1, Lane0) 217Ul 690% VALUE<=700mUl
S o 1 3.5.17 Tx Uncorrelated Jtter TP3EQ (Port 1, Lane 0) 185.6 mul 40 1% VALUE <=3100 mUI

| 2040215 82% 2500ns <VALUE<=22000ns
Z 0 1 3514 Tx AC Common Mode Voltage (Port 1, Lane 0) 51.15mVv 48 9% VALUE<=10000 mV

0 1 3si5EeDagam(orilane0)  Pass  1000%FPassFal
‘/7 0 1 3.5.19 Tx Eye Diagram TP3EQ (Port 1, Lane 0) Pass 100.0 % |Pass/Fai

01 3olaTxEualcatonPreshoot (Rortflene®)  Pass  1000%FPassFal
‘/7 0 1 3.5.1b Tx Equalization Deemphasis (Port 1, Lane 0) Pass 100.0 % |Pass/Fai

01 soloTxSwmgPreselis(Forilane®) 337308 437% 2500008 <=VALUE<=4500008

Figure 6. The USB4 test software generates a summary report for quick results viewing. The report includes
details such as test limits, test description and test results.
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Recommended Oscilloscope

The D9340USBC USB4 Transmitter Compliance Test Software is compatible with various series
oscilloscopes. Please refer to the release notes for the recommended oscilloscope software
version.

Data Rate Recommended Bandwidth Minimum Channels Description
20 Gb/s 33 GHz. Higher bandwidth is required if 4 Infiniium XR8, UXR
debugging close to silicon series oscilloscopes

Recommended Hardware Requirement

1-PC Mode to connect and run USB4 SigTest analysis with an oscilloscope:
e Processor: Multicore CPU with at least 12 logical cores, Performance-core Frequency 4.80 GHz
¢ Memory: 64 GB RAM or higher
e Operating System: Windows 11 or later

Note: For 1-PC Mode setup, install the D9340USBC license on the PC. Refer to Methods of
Implementation (MOI) for detailed setup instructions.

VNA Configuration Requirements

Description Test Equipment Quantity
Network Keysight Vector Network Analyzer: 1ea.
analyzer - 20 GHz is recommended as USB4 requires measurements up to 20 GHz.

- Minimum 4-port VNA to support USB4 SigTest tool requirement.
* E5080B-4KO0: 4-port test set, 9 kHz to 20 GHz or

* P5024A-400 Streamline USB Series VNA or

e M9804A-400 PXI multiport VNA or

e N522xB 4-port PNA

Note 1: Ensure that VNA firmware revision is at least version A.15.60.xx or
above (Windows 10)

Note 2: All 2-Port VNA and legacy E5071C will not be supported.

Please refer to Return Loss Test MOI for manual setup.

ECal module 4-Port Electronic Calibration (ECal) module - N4433D-010/0DC 4-Ports 1ea.

Ordering Information

Model Number Description Note
D9340USBC USB4 Transmitter Compliance Test Software Required
D9320ASIA Advanced Signal Integrity Software (Crosstalk) Required
D9320JITA Jitter, Vertical and Phase Noise Analysis Software Required
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Flexible Software Licensing and KeysightCare
Software Support Subscriptions

Keysight offers a variety of flexible licensing options to fit your needs and budget. Choose your
license term, license type, and KeysightCare software support subscription.

License Terms

Perpetual — Perpetual licenses can be used indefinitely.

Subscription — Subscription licenses can be used through the term of the license only (6, 12, 24,
or 36 months).

License Types

Node-locked - License can be used on one specified instrument/computer.

Transportable - License can be used on one instrument/computer at a time but may be
transferred to another using Keysight Software Manager (internet connection required).

USB portable - License can be used on one instrument/computer at a time but may be transferred
to another using a certified USB dongle (available for additional purchase with Keysight part
number E8900-D10).

Floating (single site) - Networked instruments/computers can access a license from a server one
at a time. Multiple licenses can be purchased for concurrent usage.

KeysightCare Software Support Subscriptions

Perpetual licenses are sold with a 12 (default), 24, 36, or 60-month software support subscription.
Support subscriptions can be renewed for a fee after that.

Subscription licenses include a software support subscription through the term of the license.

Selecting Your License

Step 1. Choose your software product (eg. S1234567A).
Step 2. Choose your license term: Perpetual or time-based.
Step 3. Choose your license type: node-locked, transportable, USB portable, or floating.

Step 4. Depending on the license term, choose your support subscription duration.
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Keysightcare Software Support Subscription
Provides Peace of Mind Amid Evolving
Technologies

e Ensure your software is always current with the latest enhancements and
measurement standards.

o Gain additional insight into your problems with live access to our team of technical
experts.

e Stay on schedule with fast turnaround times and priority escalations when you need
support.

Subscription-Based Compliance Test Software
Suites

A new ownership model of multiple Compliance Test Software Applications is now available.

With this new subscription-based model, the USB software suites bundle the Compliance Test
Software Applications under a model number. Using a subscription-based ownership, you can
enjoy all the test software features covered under USB across multiple generations and variants.

Software Support and Continuity

Under the subscription plan, software support is made available with no extra support cost.
Ensuring your software always stays up to date with the latest enhancements and measurement
standards while having access to our team of technical experts when you need support.

On top of that all upgrades are made available to you as the USB standards progress with no
additional costs.

Each suite comes with a 12, 24, or 36-month software suite subscription.

Suite License Technology Generation and Variants Coverage (Current)

SW30USBH USB4v2 Tx Compliance Software (D9350USBC)
USB High Speed Validation License USB4 Tx Compliance Software (D9340USBC)
USB 3.2 Tx Compliance Software (D9320USBC)

Keysight enables innovators to push the boundaries of engineering by quickly solving
design, emulation, and test challenges to create the best product experiences. Start your
innovation journey at www.keysight.com.
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