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1 R&S ScopeSuite overview

R&S ScopeSuite overview

The R&S ScopeSuite software is used with R&S RTO/RTO6/RTP oscilloscopes. It can

be installed on a test computer or directly on the oscilloscope. For system require-
ments, refer to the Release Notes.

R&S ScopeSuite

S |

Settings Compliance Tests

ol

(2]

. 1 ﬁ -5

Oscilloscope Ethemet 1000BASE-T1 USB3.2-RX DisplayPort Demo

1, R[]

Instruments Ethernet 2.5/5/10G ~ MGBASE-T1 DDR3 MIPI D-PHY

B = =™ = []

Report 10BASE-T1 PCle DDR4 MIPI C-PHY

e

N — (=]

100BASE-T1 USB HDMI eMMC

‘Welcome to compliance tests selection screen.

173 TileView (@ About @ Help

The R&S ScopeSuite main panel has several areas:

® "Settings": connection settings to oscilloscope and other instruments also default
report settings

® "Compliance Tests": selection of the compliance test

® "Demo": accesses demo test cases that can be used for trying out the software
without having a connection to an oscilloscope

o = shift sideways to change the transparency of the dialog box

® "Help": opens the help file, containing information about the R&S ScopeSuite con-

figuration
® "About": gives information about the R&S ScopeSuite software

e "Tile View": allows a personalization of the compliance test selection
You can configure which tests are visible in the compliance test section and which
are hidden, so that only the ones you use are displayed.

» To hide a test from the "Compliance Tests" view, do one of the following:
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a) Right-click on the compliance test that you want to hide.
The icon of the test changes, see Figure 1-1. Now with a left click you can hide
the test.

Figure 1-1: Unpin icon

b) Click on "Title View" to show a list of the available test cases. By clicking a test
case in the show list, you can pin/unpin it from the main panel.
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Test equipment

2 Preparing the measurements

2.1 Test equipment

USB 2.0 test equipment

For USB 2.0 compliance tests, the following test equipment is recommended:
o R&S RTO/RTO6/RTP oscilloscope with 4 channels and at least 2 GHz bandwidth.

e R&S RT-ZF1 USB 2.0 compliance test fixture set, which consists of the load board
and the signal quality board.

® Probes:
— 2x single-ended active probes with at least 2 GHz bandwidth
— 1x differential active probe with at least 2 GHz bandwidth

® Tabor WX2182B/Tabor WX2182C arbitrary waveform generator for automatic
receiver sensitivity tests.
For manual receiver sensitivity tests, any AWG with at least 1.44 Gsample/s can be
used.

® R&S ScopeSuite software, which can be installed on a computer or directly on the
R&S RTO/RTO6/RTP.

e R&S RTO/RTO6/RTP-K21 USB 2.0 compliance test option (required option, instal-
led on the oscilloscope)

® Make sure that you use the latest version of the USBHSET tool. To find downloads,
search for USBHSET on the following websites:

— USB 3.0 host: www.usb.org/developers/tools/
— USB 2.0 host: www.usb.org/developers/tools/usb20_tools/

Regularly check the USB-IF website compliance.usb.org/index.asp?Update-
File=Electrical&Format=Standard for USB-IF compliance updates.

USB 3.2 Test Equipment

For USB 3.2 compliance tests, the following test equipment is recommended:
® R&S RTP oscilloscope with 4 channels and at least 16 GHz bandwidth.
® At least one of the following test fixture sets:

— R&S RT-ZzB2 USB 3.1 Demo Board 1

— USBS3ET - USB 3.0 Electrical Test Fixture Kit

— USB31AET — USB 3.1 USB (10 GT/s) Type-A and Micro-B Electrical Test Fix-
ture Kit

— USB31CET — USB 3.1 USB (10 GT/s) Type-C Electrical Test Fixture Kit
e (Cables/ adapters:

— 2x R&S RT-ZA16 BNC to SMA adapter

— 2x SMA cable
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Installing software and license

® R&S RTP-B6/Tabor WX2182B/Tabor WX2182C arbitrary waveform generator to
generate Ping.LFPS to toggle compliance pattern.

® R&S ScopeSuite software, which can be installed on a computer or directly on the
R&S RTP).

® R&S RTP-K101 USB 3.2 compliance test option (required option, installed on the
R&S RTP)

USB3.2-Rx Test Equipment

For USB 3.2-Rx compliance tests, the following test equipment is recommended:
® R&S RTP oscilloscope with 4 channels and at least 16 GHz bandwidth.
® At least one of the following test fixture sets:

— USB 3.1 Compliance Load Board (5.6”, 7.17, 8.1”)

— USB 3.1 Mock Host (7.27, 8.7, 9.7")

— USB 3.1 Mock Device (7.2”, 8.77, 9.7")

— Host PHY Tx Fixture USB 3.1

— Dev PHY Tx Fixture USB 3.1

— USB 3.1 Host Fixture 1A

— USB 3.1 Dev Fixture 1A

— Rx CAL Fixture

— USB 3.1 Captive Cable Device Fixture Type-A

— USB 3.1 Captive Cable Device Fixture Type-C
® (Cables/ adapters:

— 3mType A-B cable

— 1 m (6dB) cable

— 2m (7dB) cable

— 2 Pair of matched SMA cables

— Short A-B or A-uB Cable

— 2 R&S RT-ZA16 adapters

® R&S RTP-B6/Tabor WX2182B/Tabor WX2182C arbitrary waveform generator to
generate Ping.LFPS to toggle compliance pattern.

® Bit error rate tester (BERT): Anritsu MP1900A
® Anritsu MX183000A: high-speed serial data test software

® R&S ScopeSuite software, which can be installed on a computer or directly on the
R&S RTP).

® R&S RTP-K102 USB 3.2-Rx compliance test option (required option, installed on
the R&S RTP)

2.2 Installing software and license

The preparation steps are performed only once for each computer and instrument that
are used for testing.
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®

Installing software and license

Uninstall older versions of the R&S ScopeSuite

If an older version of the R&S ScopeSuite is installed, make sure to uninstall the old
version before you install the new one. You can find the version number of the current
installation in "Help" menu > "About". To uninstall the R&S ScopeSuite, use the Win-
dows " Control Panel" > "Programs".

For best operation results, we recommend that the installed firmware versions of the
R&S ScopeSuite and the oscilloscope are the same.

To install the R&S ScopeSuite

1. Download the latest R&S ScopeSuite software from the "Software" section on the
Rohde & Schwarz R&S RTO/RTO6/RTP website:
www.rohde-schwarz.com/product/rtp.html
www.rohde-schwarz.com/product/rto.html

2. Install the R&S ScopeSuite software:

e On the computer that is used for testing, or
e On the R&S RTO/RTO6/RTP.

For system requirements, refer to the Release Notes.

To install the license key on the R&S RTO/RTO6/RTP

» When you got the license key of the compliance test option, enable it on the oscil-
loscope using [Setup] > "SW Options".
For a detailed description, refer to the R&S RTO/RTO6/RTP user manual, chapter
"Installing Options", or to the online help on the instrument.

To install USBHSET on the USB host

1. Download the USBHSET tool kit (HS Electrical Test Tool):
e USB 3.0 host: www.usb.org/developers/tools/
e USB 2.0 host: www.usb.org/developers/tools/usb20_tools/

2. Install USBHSET on the USB host.
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2.3

Setting up the network

25 @15 g >4

USB 2.0
Compliance Test

j @i00oooon
W g0 8o @@

-]
']
]

HS Electrical

1
Test Tool Brobeta)

D+ D-
Test fixture Use | USB Device/Hub
(HS Device SQ) (DUT)

USB Host

Figure 2-1: Test setup for USB device tests

Setting up the network

If the R&S ScopeSuite software runs on a test computer, the computer and the testing
oscilloscope require a LAN connection.
There are two ways of connection:

® |AN (local area network): It is recommended that you connect to a LAN with DHCP
server. This server uses the Dynamic Host Configuration Protocol (DHCP) to
assign all address information automatically.
If no DHCP server is available, or if the Tabor WX2182B or WX2182C is used for
automatic testing, assign fixed IP addresses to all devices.

® Direct connection of the instruments and the computer or connection to a switch
using LAN cables: Assign fixed IP addresses to the computer and the instruments
and reboot all devices.

To set up and test the LAN connection
1. Connect the computer and the instruments to the same LAN.
Start all devices.

2

3. If no DHCP server is available, assign fixed IP addresses to all devices.
4. Ping the instruments to make sure that the connection is established.

5

If VISA is installed, check if VISA can access the instruments.

a) Start VISA on the test computer.
b) Validate the VISA address string of each device.

See also:
® Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

User Manual 1317.4455.02 — 14 12



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 Preparing the measurements

24

2.5

Connecting the R&S RTO/RTO6/RTP

® Chapter 2.6, "Connecting the arbitrary waveform generator", on page 15

Starting the R&S ScopeSuite

To start the R&S ScopeSuite on the test computer or on the oscilloscope:

» Double-click the R&S ScopeSuite program icon.

To start the R&S ScopeSuite on the instrument, in the R&S RTO/RTO6/RTP firmware:

» In the "Apps" dialog, open the "Compliance" tab.

Connecting the R&S RTO/RTO6/RTP

If the R&S ScopeSuite is installed directly on the instrument, the software detects the
R&S RTO/RTO6/RTP firmware automatically, and the "Oscilloscope" button is not
available in the R&S ScopeSuite.

If the R&S ScopeSuite software runs on a test computer, the computer and the testing
oscilloscope require a LAN connection, see Chapter 2.3, "Setting up the network",

on page 12. The R&S ScopeSuite software needs the IP address of the oscilloscope to
establish connection.

1. Start the R&S RTO/RTO6/RTP.
2. Start the R&S ScopeSuite software.

3. Click "Settings" > "Oscilloscope”.

User Manual 1317.4455.02 — 14 13



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 Preparing the measurements

Connecting the R&S RTO/RTO6/RTP

R&S ScopeSuite

- O X
525 TileView () About (@ Help

Settings Compliance Tests

1. = = o
Qscilloscope Ethernet 1000BASE-T1 USB3.2-RX DisplayPort Demo
% Em D
Instruments Ethernet 2.5/5/10G MGBASE-T1 DDR3 MIPI D-PHY
‘ D
Report T0BASE-T1 PCle DDR4 MIPI C-PHY

BE R = =

100BASE-T1 use HDMI eMMC

Welcome to compliance tests selection screen.

4. Enter the IP address of the oscilloscope.
To obtain the IP address: press the Rohde & Schwarz logo at the top-right corner
of the oscilloscope's display.

5. Click "Get Instrument Information"”.
The computer connects with the instrument and gets the instrument data.

RSScopeSuite - O x

@ Back  Oscilloscope Settings © 2ot @ Hep

Oscilloscope
IP address:
Get Instrument Information
Device: RTO
Serial Number: 400132
Firmware Version: 2.60.2.7

Restore Settings On Exit: @ MNever Ask Always

Connect software to your RTO.
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Connecting the arbitrary waveform generator

If the connection fails, an error message is shown.

2.6 Connecting the arbitrary waveform generator

USB 2.0 tests

For USB receiver sensitivity tests, an arbitrary waveform generator (AWG) is required.
The tests can be performed manually or automatically, depending on the available
AWG.

Automatic test execution is possible with all instruments that are listed in the R&S Sco-
peSuite, in the "Instrument Settings" dialog box. In automatic mode, the R&S Scope-
Suite configures the instrument and ensures that the AWG sends the required wave-
forms. Automatic mode requires a LAN connection and the installation of a VISA imple-
mentation (R&S VISA, see www.rohde-schwarz.com/rsvisa) on the computer that is
running the R&S ScopeSuite. If the R&S ScopeSuite is installed on the R&S RTO/
RTO6/RTP, no installation is needed because VISA is already installed on the instru-
ment. If the Tabor WX2182B / WX2182C or Hameg HMF2550 is used for automatic
testing, fixed IP addresses are required.

For manual test execution, it is recommended to use one of the listed AWGs, but you
can also use another AWG with at least 1.44 Gsample/s. In manual mode, you connect
the AWG to the test board and configure the instrument manually. VISA is not required.
The R&S ScopeSuite uses VISA if it is installed, otherwise it uses the VXI-11 protocol.
USB 3.2 tests

For all USB 3.2 tests, an arbitrary waveform generator (AWG) is required to generate
the Ping.LFPS signal. It toggles the compliance pattern.

In the "Automatic" operating mode, the Ping.LFPS signal is generated automatically
through the R&S ScopeSuite.

In the "Manual" operating mode, the Ping.LFPS has to be loaded to the waveform
generator.

To configure the arbitrary waveform generator for automatic testing

1. Connect the computer and the AWG.

2. Set up the LAN connection. See Chapter 2.3, "Setting up the network", on page 12.

3. Inthe R&S ScopeSuite, click "Instruments”.
Alternatively, you can select the "Instrument" tab in the test case configuration dia-

log.
4. Click the "AWG" tab.

5. Select "Operating mode" = "Automatic”.

6. Select a supported "AWG Type" and enter its IP address.
For a list of the supported AWGs, see chapter "Test Equipment".
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Report configuration

R&S ScopeSuite

Q@ Back Instruments Settings © sbout @ Hebp

AWG VNA SA

Arbitrary Waveform Generator

AWG Type | Scope WaveGen ¥

IP Address:

10.10.10.10

o Get Instrument Information
Device:
Serial Number:

Firmware Version:

Configure default settings for new session

7. Click "Get Instrument Information".

The computer or R&S RTO/RTO6/RTP connects with the instrument and retrieves
the instrument data.

8. If the connection to the arbitrary waveform generator failed, check if the IP address
is assigned correctly.

To configure the AWG for manual testing

For USB 2.0 tests
1. Inthe "AWG" tab, enable the "Manual" operating mode.

2. Connect the AWG to the test fixture as described in the test wizard. To create the
test waveforms, use the files MIN ADD1.txt and IN ADDI1.txt, which are provi-
ded in the installation directory of the R&S ScopeSuite.

For USB 3.2 tests

1. Inthe "AWG" tab, enable the "Manual" operating mode.

2. Load ping.LFPS waveform to the connected waveform generator.

2.7 Report configuration

In the "Report Configuration" menu, you can select the format of the report and the
details to be included in the report. You can also select an icon that is displayed in the
upper left corner of the report.

User Manual 1317.4455.02 — 14 16



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 Preparing the measurements

Report configuration

Also, you can enter common information on the test that is written in the "General Infor-
mation" section of the test report.

RS ScopeSuite - O x
@ Back  Report Settings @ About @ Help
Content Format Icon
Display Summary [v/] @ PDF @ & Change
Display Detail /| ) Word Document
Display Properties [/ () HTML

Display Screenshots [/|

Reports Directory

D'\rectory| ‘ & Change g Open

User Input

Device Under Test (DUT) |

User

Site |

Temperature

Comments

Configure default settings for new session
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Starting a test session

3 Performing Tests

3.1 Starting a test session

RSScopeSuite

@ Back  Compliance Tests USB 2.0

Select Type
(® Device () Host () Hub
Session Name Last Accessed Comment
Test10_31 10/30/2015 6:00:23 PM DUT Nr. 300
Test10_30 10/30/2015 6:00:09 PM DUT Nr. 234

== Add ¥ Open f[j Remove My Rename Bl Comment ﬁ Show Report

Add new or open existing session to run.

- 0 X

© Acout @ Hep

After you open a compliance test, the "Session Selection" dialog appears. In this dia-

log, you can create new sessions, open or view existing report.

The following functions are available for handling test sessions:

Function Description

"Add" Adds a new session

"Open" Opens the selected session

"Remove" Removes the selected session

"Rename" Changes the "Session Name"

"Comment" Adds a comment

"Show report" Generates a report for the selected session

To add a test session
1. In the R&S ScopeSuite window, select the compliance test.
2. Inthe "Session Selection" dialog press "Add".

3. If necessary change the "Session Name"

User Manual 1317.4455.02 — 14

18




R&SPRTO-K21, R&S®RT06-K21, R&S®RTP-K21/-K101/-K102 Performing Tests

3.2

Configuring the test

To open a test session

1.
2.

In the R&S ScopeSuite window, select the compliance test.

In the "Session Selection" dialog, select the session you want to open and double
click on it.
Alternatively, select the session and press "Open".

To show a report for a test session

1.
2.

In the R&S ScopeSuite window, select the compliance test.

In the "Session Selection" dialog, select the session you want the report for and
press "Show report".

Configuring the test

In the R&S ScopeSuite window, select the compliance test to be performed:

° IIUSB"
e "USB3.2-RX"

Open a test session, see Chapter 3.1, "Starting a test session", on page 18.
Adjust the "Properties" settings for the test cases you want to perform.

Click "Limit Manager" and edit the limit criteria, see Chapter 3.2.1.1, "Limit man-
ager", on page 21.

If you want to use special report settings the "Report Config" tab to define the for-
mat and contents of the report. Otherwise the settings defined in "RSScopeSuite" >
"Settings" > "Report" are used. See Chapter 2.7, "Report configuration”,

on page 16.

Click "Test Checked"/"Test Single" and proceed as described in the relevant test
case chapter.
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Configuring the test

3.2.1 General test settings

RSScopeSuite - 0O x
@ Back  Session Device_20160205_111844 B, ShowReport @ About @ Help
] a High Speed Test Fixture
D Signal Quality (EL_2.4.5.6,7)

(@) Rohde & Schwarz (_) Allion

D Packet Parameters (EL_21,22,25)

] Chirp Timing (EL_28.29,31) USE-IF Test Fixture
D Suspend/Resume/Reset Timing (EL_27,28,38,39.40) Device Type
D Test J/K. SEO_NAK (EL_.8.9)

. . (@) Near End (captive cable) (_) Far End (non-captive cable)

D Receiver Sensitivity (EL_15,17,18)

L] 4 Full Speed Power Source
] Signal Quality (B.6.3.1) . B

(@) Bus-powered (_) Self-powered
D & Low Speed
] Signal Quality (B.6.3.1) DC Voltage Measurement
U 4 Legary (®) R&S ProbeMeter () Digital Multimeter
] Inrush Current (B.4)
] Back Voltage (F.3)
Ready to run.

Each session dialog is divided into several sections:

"Properties": shows the settings that can be made for the test case selected on the
left side of the dialog. You can differentiate between the "All" and the sub test prop-
erties

In the "All" > "Properties” tab you can configure the settings for all test cases in the
current session. Once you change and save a setting in this tab, the changes will
be done for all test in the sessions. At the same time, there will be a special mark-
ing for the functions that have different settings for different sub tests.

"Limit Manager": sets the measurement limits that are used for compliance testing,
see Chapter 3.2.1.1, "Limit manager", on page 21.

"Results": shows an overview of the available test results for this session.

"Instruments": defines instruments settings for connecting to external devices, that
are specific for this test session.

When a session is first created the global settings ("RSScopeSuite" > "Settings" >
"Instruments") are copied to the session. This "Instruments" tab can be used to
change those copied defaults.

"Report Config": defines the format and contents of the report for this session.
When a session is first created the global settings ("RSScopeSuite" > "Settings" >
"Report") are copied to the session. This "Report Config" tab can be used to
change those copied defaults.

"Test Checked"/ "Test Single": starts the selected test group.
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Configuring the test

3.21.1 Limit manager
The "Limit Manager" shows the measurement limits that are used for compliance test-
ing.

Each limit comprises the comparison criterion, the unit, the limit value A, and a second
limit value B if the criterion requires two limits.

You can set the values to defaults, change the values in the table, export the table in
xml format, or import xml files with limit settings.

You can also return the values to the original limits with "Reset to default".

1. Select the "Test Type".

2. Check and adjust the measurement limits.

Properties  Limit Manager Results Instruments  Report Config

Test Type

Full Speed v

Measurement Criteria Unit A B

Speed Eye Violation Points x=A ¥ Violation Point| 0O

Speed EOP Width A<=x<=B ¥ H 1.6E-07 1.75E-07

Speed Signaling Rate A<=x<=B ~ Hz 1197E+07 1.203E+07

Speed Monotonicity x<=A ¥ vV 0.5

Speed Crossover Voltage A<=x<=B ~ Vfus 1.3 2

Speed Consecutive Jitter x<=p ¥ s 2E-09

Speed Paired JK Jitter x<=p ¥ s 1E-09

Speed Paired KJ Jitter we=p v s 1E-09

Speed Rising Edge Rate A<=x<=B ~ V/us 132 660

Speed Rise Time A<=x<=B ~ s 4E-09 2E-08

Speed Falling Edge Rate A<=x<=B ~ V/us 132 660

Speed Fall Time A<=x<=B ~ s 4E-09 2E-08
Reset to Default Export Import

3.2.2 Test configuration for USB 2.0 / USB 3.2

The test configuration consists of some USB 2.0/ USB 3.2 specific configuration set-
tings that depend on the selected DUT type - "Device", "Host" or "Hub".
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Configuring the test

R&S ScopeSuite

- o x
@ Back Session Device 20231013_144441 B, ShowReport ) About (@ Help
a All Properties ~ Limit Manager = Results Instruments  Report Config
Channels
USB 20
4 High Speed Positive CH | 0 ps
Signal Quality (EL_2,4,56,7) Negative CH | 0 ps
Packet Parameters (EL_21,22,25) AWG Rx Sensitivity CH1 Offset | 0 mv
Chirp Timing (EL_28,29,31)
AWG Rx Sensitivity CH2 Offset | 0 mV
Suspend/Resume/Reset Timing (EL_27,28,38,39,40)
Test J/K, SEO_NAK (EL_9) Test Fixture
Receiver Sensitivity (EL_16,17,18) USB 20 (@) R&S RT-ZF1 Allion
a Full Speed USB-IF Test Fixture
Signal Quality (B.6.3.1)
o Low Speed Device Under Test
Signal Quality (B.6.3.1) Near End Far End
Device Type . ‘ " .
« Legay (non-captive cable) = (captive cable)
Inrush Current (B.4) Power Source (@) Bus-powered Self-powered
Back Voltage (F.3) Test Setup
v USB32
Current Probe | RT-ZC20B
DC Voltage Measurement (@) R&S ProbeMeter Digital Multimeter
Export Waveforms
Enable
Offline Execution
Enable
SQDP waveform aF Select
Ready to run.

Figure 3-1: USB 2.0 Configuration
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Configuring the test

R&S ScopeSuite _ o x
@ Back Session Hub_20230416_094316 B, showReport (@ About @ Help
a Al Properties  Limit Manager ~Results Instruments  Report Config
Channels
v 4
u USB 20 e
4 UsB32 Positive CH | 0.00 ps
a Gen1(5GT/s) Negative CH | 0.00 ps
Upstream Low Frequency Periodic Signaling TX (TD.1.1) Receiver sensitivity CH1 Offset | 0 .

v Upstream SuperSpeed Transmitted Eye
Receiver Sensitivity CH2 Offset | 0
Upstream SSC Profile (TD.1.6)

Downstream Low Frequency Periodic Signaling TX (TD.1.1) Test Fixture

v Downstream SuperSpeed Transmitted Eye USB 20 (@) R&S RT-ZF1 Allion

Downstream SSC Profile (TD.1.6) USB-IF Test Fixture

a Gen2 (10 GT/s)

¥ Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Device Under Test

Upstream Transmit Equalization Test (TD.1.5) Far End

(captive cable)

Near End

Device Type (@
e (non-captive cable)

v Downstream SuperSpeedPlus Transmitted Eye and SSC Profile

Power Source (@) Bus-powered Self-powered

Downstream Transmit Equalization Test (TD.1.5)
Test Setup

Port

Number of Hubs

v
Current Probe | RT-ZC208 +

DC Voltage Measurement (@) R&S ProbeMeter Digital Multimeter

Export Waveforms

Enable

Offline Execution

Enable

Ready to run.

Figure 3-2: USB 3.2 Configuration

Channel Setup
In the "Channels" section you can select the channel of the probes used for the test
setup and set the skew for each channel.

The skew compensates signal propagation differences between channels caused by
the different length of cables, probes, and other sources.

AWG Rx Sensitivity CH Offset — Channel Setup
Relevant only for USB 2.0 "Receiver sensitivity" tests.

The receiver sensitivity offset is used to configure the Tabor AWG.

"AWG Rx Sensitivity CH1 Offset" shifts the signal from a negative value back to zero
reference level.

"AWG Rx Sensitivity CH2 Offset" shifts the signal from positive value back to zero ref-
erence level.

Test Fixture for USB 2.0

The R&S RTO-K21 supports three sets of test fixtures:

e R&S RT-ZF1: this set consists of a signal quality board and a load board. They can
be used to run all tests that are required for USB high speed, full speed and low
speed. For more information, refer to https://www.rohde-schwarz.com/sg/product/
rto-productstartpage _63493-10790.html.

To use this set of test fixtures, select "Rohde & Schwarz" under "Test Fixture".
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® Allion USB-TF-FXS-1: this set consists of 8 pieces which can be bought together or
separately from Allion. For more information, refer to www.allion.com/
test_tool_usb.html.
If you want to use this set of test fixtures, select Allion.

® USB-IF USB2.0 Hi-Speed Signal Quality Test Fixtures — this set consists of a
device test fixture and a host test fixture. It is the only set of test fixtures approved
by USB-IF and covers USB high-speed signal quality tests and hub downstream jit-
ter test. These fixtures are connected to the oscilloscope using a pair of SMA
cables instead a differential probe. For more information, refer to compli-
ance.usb.org/index.asp?UpdateFile=Electrical&Format=Standard#86.
If you want to use this set of fixtures, enable "USB-IF Test Fixture for High Speed
Signal Quality Test".
You can select the USB-IF USB2.0 test fixture set in addition to one of the other
test fixture sets. The R&S ScopeSuite guides you to use the USB-IF fixtures for
high-speed signal quality tests. For all other tests, it guides you to use the selected
Allion or R&S RT-ZF1 test fixture set. If "USB-IF Test Fixture for High Speed Signal
Quality Test" is disabled, the application guides you to use the selected test fixture
set for all tests.

Test Fixture for USB 3.2

The R&S RTP-K101 supports two sets of test fixtures:

® Rohde & Schwarz: R&S RT-ZB2: the demo board can be used for compliance test-
ing of USB 3.1 compatible devices.
To use the demo board, select "Rohde & Schwarz" under "Test Fixture".

® USB-IF USB3.2 test fixture kits. According to the measurement setups, the follow-
ing test fixture kits are required:
— USBS3ET - USB 3.0 Electrical Test Fixture Kit
— USB31AET — USB 3.1 USB (10 GT/s) Type-A and Micro-B Electrical Test Fix-

ture Kit

— USB31CET - USB 3.1 USB (10 GT/s) Type-C Electrical Test Fixture Kit

Device Type
Relevant only for USB 2.0 tests.

If the DUT is a device or hub (upstream port) without a captive cable: enable "Near
End (non-captive cable)".

If the DUT is a device or hub (upstream port) with a captive cable, enable "Far End
(captive cable)".

By definition, a captive cable has a type A connector on one end and any connector
other than type B on the other end (including soldered cable), see www.usb.org/devel-
opers/compliance/cable for details. Also refer to compliance.usb.org/index.asp?Upda-
teFile=Electrical#8 for further clarifications on "Near End" and "Far End".

Power Source
If the DUT is a bus-powered device or hub (upstream port): enable "Bus-powered".

If the DUT is a self-powered device or hub (upstream port), enable "Self-powered".

OTG or Embedded Host
Relevant only for USB 2.0 tests.
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If the DUT is a USB On-The-Go (OTG) or embedded host, enable this setting.

HS-OPT
Relevant only for USB 2.0 tests.

Displayed only, if "OTG or Embedded Host" is enabled.

You can select to use "TestUSB" or "Allion" PIDVID for you tests. The default value for
the OTG or embedded host test is "TestUSB".

Host or Hub Port Number
If the DUT is a host or a hub (downstream ports): enter the port number of the down-
stream port under test.

Note that only one port number can be entered at one time. If you plan to test multiple
downstream ports, remember to update this field before every test cycle.

DC Voltage Measurement
Relevant only for USB 2.0 tests.

The probes at least 2 GHz bandwidth and at least 2 GHz bandwidth contain a built-in
digital voltmeter known as R&S ProbeMeter. It allows DC voltage measurements to be
carried out automatically.

If you want to use the R&S ProbeMeter for DC voltage measurement, enable "R&S
ProbeMeter".

If you want to use an external voltmeter for DC voltage measurement, enable "Digital
Multimeter".

SigTest
Relevant only for USB 3.2 tests.

You can download the required SigTest version from the official website:
https://www.usb.org/compliancetools.
Install the required official SigTest versions to the Program Files (x86) directory:

For USB 3.2 Gen 1 Tests: SigTest version 3.2.11.4
For USB 3.2 Gen 1 SSC Profile tests: SigTest version 4.0.23.2
® For USB 3.2 Gen 2 tests: SigTest version 4.0.23.2

Channel Selection
Selects the "Positive Channel" (Ch1 or Ch2) and the "Negative Channel" (Ch3 or Ch4)
for USB 3.2 tests.

Connector Source
Selects the connector source type, Standard A or Type-C.

Captive cable
Relevant only for USB 3.2 tests.

Enable this setting for DUTs with captive cables, a cable with one USB connector that
is permanently attached or has a non-USB connector.
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Current Probe
Relevant only for USB 2.0 tests.

Selects the current probe that is used for the measurement. Supported are R&S RT-
ZC20, R&S RT-ZC20B and R&S RT-ZC30.

Export Waveforms
Enables you to export a waveform. You can later load the waveforms to run the tests in
the offline mode, see "Offline Execution" on page 26.

You can define an export directory, or use the default one:

MyDocuments\Rohde-Schwarz\RSScopeSuite\<Version>\Waveforms\
<ComplianceTest>\<SessionType>\<SessionName>

For example:

MyDocuments\Rohde-Schwarz\RSScopeSuite\4.80.0\Waveforms\USB\USB\
Device 20201030 144116

Offline Execution
If enabled, allows you to use exported waveforms as a source for the execution of the
compliance test.

You can select one waveform for each needed signal.

3.3 Initiating the test

To perform compliance tests, the device under test is connected to the test board in a
test-specific way. Using a probe, the test board is connected with the R&S RTO/RTO6/
RTP. The probe connections are test-specific. The R&S ScopeSuite guides you step-
by-step through the connection setup and the test sequence.

1. Set the test setup on a nonconductive, static-approved work surface.

2. Inthe R&S ScopeSuite window, select the compliance test.

3. Inthe "Session Selection" dialog, select the DUT type.

4. Open a test session, see Chapter 3.1, "Starting a test session", on page 18.
5

Check the test configuration settings and adjust, if necessary. See: Chapter 3.2,
"Configuring the test", on page 19.

6. Click "Test Checked" for starting all checked test cases or "Test Single" for starting
only the selected test case.

The R&S ScopeSuite test wizard explains the following individual setup steps. A
detailed test description can be found in the following chapters:

e Chapter 4, "USB 2.0 compliance tests", on page 28

e Chapter 5, "USB 3.2 compliance tests", on page 163

e Chapter 6, "USB3.2 Rx compliance tests", on page 191
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3.4 Getting test results

For each test, the test data - report, diagrams and waveform files - is saved in the fol-
lowing folder:

For each test, the test data - report, diagrams and waveform files - is saved in the fol-
lowing folder:
%$ProgramData%\Rohde-Schwarz\RSScopeSuite\3.0\Sessions\USB\
<DUT Types>\<Session Name>

If you resume an existing session, new measurements are appended to the report,
new diagrams and waveform files are added to the session folder. Existing files are not
deleted or replaced. Sessions data remain until you delete them in the "Results" tab of
the session.

The report format can be defined in "RSScopeSuite" > "Settings" > "Report" for all
compliance tests (see also Chapter 2.7, "Report configuration”, on page 16). If you
want to use special report settings for a session, you can define the format and con-
tents of the report in the "Report Config" tab of the session.

All test results are listed in the "Results" tab. Reports can be provided in PDF,
MSWord, or HTML format. To view and print PDF reports, you need a PDF viewer, for
example, the Acrobat Reader.

The test report file can be created at the end of the test, or later in the "Session Selec-
tion" dialog.

To show a test report

1. In the R&S ScopeSuite window, select the compliance test to be performed.

2. Select the session name in the "Session Selection" dialog and click "Show report".

The report opens in a separate application window, depending on the file format.
You can check the test results and print the report.

To delete the results, diagrams and waveform files of a session

1. In the "Session Selection" dialog select the session and open it.

2. Inthe "Results" tab, select the result to be deleted.

3. Click "Remove".
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4.1

411

41141

USB 2.0 device tests

USB 2.0 compliance tests

USB 2.0 device tests

High-speed device tests

Signal quality

Table 4-1: Equipment

®  SIgNaAl QUATIY....ccce e e —————————————— 28
®  PacKet PArameEtersS......uuuei e e e e e e 36
L J O T o 1 {1 011 T SR 43
e Suspend/resume/reset tIMiNg........oc oo 48
@ TSt J/K, SEOQ NAK .. .ottt e e e e e e et e e e e e atre e e e e enrees 61
®  RECEIVEI SENSIIVITY...uuuiiiiiiiiiiie e 72
o  Setup of TeSt WaVEfOrMIS. .. ...t e e e e 82

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

DUT the device you want to test 1

Signal quality board, "Device SQ" section or | R&S RT-ZF1 1

USB-IF USB2.0 hi-speed signal quality

device test fixture

Differential probe or a pair of matched SMA | differential probe with at least 2 GHz band- 1

cables if USB-IF device test fixture is used width

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

e Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-

ing the test", on page 26
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Running the test

1. Select the "Signal Quality (EL_2,4,5,6,7)" test case and click "Start".

RSScopeSuite

Q( Back  Session Device 20151221 181839

a All

) (]

4 High Speed

‘

Signal Quality (EL_2.4,5.6,7)
Packet Parameters (EL_21,22,25)
Chirp Timing (EL_28,29.31)
Suspend/Resume/Reset Timing (EL_27,28,38,39.40)
Test J/K, SEO_MNAK (EL_8,9)
Receiver Sensitivity (EL_16,17,18)
a Full Speed
Signal Quality (B.6.3.1)
4 Low Speed
Signal Quality (B.6.3.1)
4 legacy

Inrush Current (B.4)

odoogdogdogd

Back Veltage (F.3)

E‘p Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Steplof7

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”
2. Insert DUT into X11

3. Connect differential probe from CH 2 to D+/D- nearest to DUT
4, Switch to "Init" position on "Device Initialization” section

5. Attach USB cable between test bed computer and X12

B Stop Pl Next

Figure 4-1: R&S RT-ZF1: connection to DUT

Steplof 7

1. Locate "USB-TF-HS-DEP-V21" test fixture

2. Insert DUT inte P17

3. Connect SMA cables from CH 1 to P5 and from CH 3 to P3
4, Switch SW4 to "Init" position (away from its label)

5. Attach USB cable between test bed computer and P18

B Stop Pl Next

Figure 4-2: USB-IF USB2.0 Hi-Speed Signal Quality device test fixture: connection to DUT
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If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.

Use a 1-meter non-captive cable to connect the test bed computer to the test fix-
ture.

Note: Make sure the "Device Type" setting in the "Test Configuration” is enabled

correctly according to compliance.usb.org/index.asp?UpdateFile=Electrical#8 (see
Chapter 3.2, "Configuring the test", on page 19).

3. Click "Next".
4. Start the HS Electrical Test Tool on the test bed computer.

5. Select "Device" on the left side, and the host controller to which the DUT is connec-
ted on the right side.
Note: the values in the list may vary.

# EHCI HS Electrical Test Tool [ %]

Select Type Of Test Select Host Controller For Use In Testing

PCl-Bus 0. Gerat 29, Funktion 7 8 Ports

% Device

 Hub

= Host Controller/System

|
6. Click "TEST".

7. Select "TEST_PACKET" from the "Device Command" list.

T Select Device—————————————— ~ Device Control

Device Command Device Address
WD 0x1 307, PID 0<165, Address 1, Port 4

[TEST_PACKET xl o

Status Window

Operation Successful

Enumerate Bus | EXECUTE | Retumn Tao Main |

8. Click "EXECUTE" and wait until "Operation Successful" is shown under "Status
Window".

9. On the test fixture, switch to "Test" position as shown in the picture.
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Step 50f 7

1. Switch to "Test" position on "Device Initialization" section

B Sstop Pl Next

Figure 4-3: R&S RT-ZF1: "Test" position
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Step 5 of 7

1. Switch SW4 to "TEST" position (towards its label)

B Stop P Next

Figure 4-4: USB-IF USB 2.0 hi-speed signal quality device test fixture: "Test" position

10. Click Next.
The DUT sends test packets that look like this:
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USB 2.0 device tests

4 Diagram1: Ch2 I

400 1Y Bl
300 mt
200 v
100
e A i s

T k. |

=100 my

-400 -

JREEANEREN 1N

200 ns 400 ng GO0 ns 200 I'II

If USB-IF USB2.0 Hi-Speed Signal Quality device test fixture is used, the applica-
tion uses the built-in math function to create the differential signal of D+ and D-.
The waveform will look like this:
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USB 2.0 device tests
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11. These packages are analyzed in an eye diagram.
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differential signal, \f

USB 2.0 compliance tests

USB 2.0 device tests

The results are saved and can be viewed in the report.

4.1.1.2 Packet parameters

Table 4-2: Equipment

Item

Description, model

Quantity

Rohde & Schwarz oscilloscope

R&S RTO/RTO6/RTP with 4 channels and
at least 2 GHz bandwidth

1

DUT

the device you want to test

Signal quality board, "Device SQ" section

R&S RT-ZF1

Differential probe

at least 2 GHz bandwidth

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-

ing the test", on page 26
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Running the test
1. Select the "Packet Parameters (EL_21,22,25)" test case and click "Test Single".

RSScopeSuite

@ Back  Session Device 20151221 181839

a All

4 High Speed

(] (] (]

Signal Quality (EL_2.4,5.6.7)

‘

Packet Parameters (EL_21,22,25)
Chirp Timing (EL_28,29.31)
Suspend/Resume/Reset Timing (EL_27,28,38,39.40)
Test J/K, SEO_MNAK (EL_8,9)
Receiver Sensitivity (EL_16,17,18)
a Full Speed
Signal Quality (B.6.3.1)
4 Low Speed
Signal Quality (B.6.3.1)
4 legacy

Inrush Current (B.4)

Dodoodogdog

Back Veltage (F.3)

E|P Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Steplof5

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Insert DUT into X11

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4, Switch to "Init" position on "Device Initialization” section

5. Attach USB cable between test bed computer and X12

B stop Pl Next

If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.
Use a 1-meter non-captive cable to connect the test bed computer to the test fix-

ture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the test bed computer.

5. Select "Device" on the left side, and the host controller to which the DUT is connec-
ted on the right side.
Note: the values in the list may vary.

#2 EHCI HS Electrical Test Tool [ %]

Select Type Of Test Select Host Controller For Use In Testing

PCl-Bus 0. Gerat 29, Funktion 7 8 Ports

% Device

 Hub

" Host Controller/System

|

6. Click "TEST".
7. Click "Next" in the R&S ScopeSuite.
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USB 2.0 device tests

Step 3 of 6

Select Type Of Test Select Host Controller For Use In Testing

* Device n

" Hub

" Host Controller/System

TEST I E Exit I

1. Select "Device” from "Select Type Of Test”
2. Click "TEST" button

B Stop Pl Next

The RTO is set to trigger on the packets sent between host (Set_Feature Packet)
and device.

8. Select "SINGLE STEP SET FEATURE" on the "Device Command" list.
[Erci s Electrical Test Tool -DeviceTest ||

T Select Device——————— ~ Device Contral

Device Command Device Address
|SINGLE STEP SETFEATU »| [0
Status WWindow

WD Oxeal, PID 02168, Address 1, Port 4

Enumerate Bus EXECUTE | Rietumn Ta Main |

9. Click "EXECUTE" and wait for its change to "Step".

A waveform is captured as pictured below.
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USB 2.0 device tests

2013-11-14
08:52:22

Horizontal settings
Res; 100 ps /10 GSafs
“fReclen: 20 kza RT
“5ch 200 ns/div
Position: 0 s

Trigger settings
--{Maode:  Mormal A7E
—| Type-A: Edge %ChZ
Type-B: Edge chz
~fLevel: -250 mv

Scl: 140 mvAdiv
Cpl: DC 500
Dec:5a | Ta: Off

13662 ns 140.7 ns 15477 ns 16884 ns 182.91 ns | 196.98 ns 211.05 ns 22512 ns
| 1 1 1 1 1 1 1 1 1 1 1 1 1 1

The first packet on the left is an "IN” packet sent by the test bed computer. It is fol-
lowed by a "Set Feature” packet (middle) also sent from the test bed computer. On
the right you can see the answer from the DUT with higher amplitude than the
packets from the test bed computer.

The application counts the number of bits in the DUT packet SYNC field by mea-
suring the duration of the first 31 pulses. This is EL_21.
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USB 2.0 device tests

2013-11-14
08:52:23

Horizontal settings
Res; 100 ps /10 GSafs
Reclen: 20 ksa RT

Sl 200 ns/div
Position: 0 s
Trigger settings

A7E

Type-B: Edge chz
Level: -250 m¥

Scl: 140 mvAdiv
| |cpl: DC so0@
| |Dec:sa| Ta: Off

oo my, ) 125.|83 ns ) 140i? ns ) 154.';’? ns ) 188.?4 ns ) 182.?1 ns ) 1QE.IQS ns ) 2‘|11.|05 ns ) 225.|’|2 ns

The application counts the number of bits in the DUT packet EOP field by measur-
ing the duration of the widest pulse. This is EL_25.
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USB 2.0 compliance tests

USB 2.0 device tests

2013-11-14
08:52:24

£00 . I I I ! | 1 ! ! ] j T Horizontal settings
Diagpami:[Cha v i : Res: 100 ps/ 10 GSa/s
L I ! Reclen: 20 kSa RT
| i Sile 200 ns/div
. Position: 0 s
VE@ | T | Trigger settings
-132.9 ns i Mode:  Mormal ASE
124.9 ns | | Type-A: Edge %ChZ
t 25 8 ns H TypeI-B: Edge Chz
i | | Level: -250 mY
/At 3.878975... MHz 1 :
} | |
oo GBS @ |
4 I I
— 280 mVy | 1 |
| | Scli 140 rmv/div
L ' Cpl: DC 500
| | Dec: Sa | Ta: Off
140 m l T |
| i
| i
| ™ H ) ) H NN H H \ E
[ T T 1 T | | T M . Y
i | i
| i
140 my | T |
‘ I LR LR in i
T — I
[ -280 mY + '
| |
i | | [
420 my- | - !
| |
L | |
L 560 my £t 1 £12
_ | |
-B00 ns -B00 ns -400 ns -200ns | 5 | 200ns 400 ns 600 ns 800N
~700 L L L L L L L - . ! I L I L L L

The application measures the time between the “Set Feature” packet and DUT

packet. This is EL_22.

10. Click "Step" and wait until "Operation Successful" is shown under "Status Window".

EHCI HS Electrical Test Tool - Device Test

T Select Device
MOME

Enumerate Bus |

- Device Control

Device Command

Device Address

[SINGLE STEF SET FEATU ~|
Status Wwindow

o

Operation Successiul

Step |

Return To Main

A waveform is captured as pictured below.
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USB 2.0 compliance tests

USB 2.0 device tests

2013-11-14
52:26

08:

T | T T T |‘!r T T T T T T Horizontal settings
' Res; 100 ps /10 GSals
| ! Reclen: 13 ksa RT
I Sclt 130 ns/div
| ! Position: 05
| i T Trigger settings
I ode: ormal /1
| i 1l\r‘llw:na-.ﬂ: gdge %ChZ e
I Type-B: Edge Chz
| | 1 Level: -250 mY
l I
I. | | !
| it
i Scl; 140 miAdiv
| [ Cpli DC 500
| ! Dec:5a | Ta: Off
b 140 my | i
| i
I |~u_ " : I A H ;
= 1 | . f } ! 7 + 4 }
| |
| i
140 v | fitee
i ([
_______ AJ_1|_|J__._.J_|_________,__L_________________ L_
- -280 i | Hbih
| !
i |
420 my | ' 1
| !
| i
L 550 my c1|.1 gz 4
| i
F00my -szln e 39|u s | -280ns . -13|u s I 5 . 130I ns . 250| ns . 390I ns . szul n
The first packet (left) is an "IN Packet" sent by the host. The second packet with
higher amplitude is the answer from the device. The application measures the time
between the two packets. This is EL_22.
The results are saved and can be viewed in the report.
41.1.3 Chirp timing
Table 4-3: Equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth
DUT the device you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool
USB cable to connect computer and test fixture 1
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USB 2.0 device tests

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-
ing the test", on page 26

Running the test

1. Select the "Chirp Timing (EL_28,29,31)" test case and click "Test Single".

RSScopeSuite

@ Back  Session Device 20151221 181839

]| a Al

L] 4 High Speed

|:| Signal Quality (EL_2.4,5.6,7)

] Packet Parameters (EL_21,22,25)

Chirp Timing (EL_28,29,31)

‘

Suspend/Resume/Reset Timing (EL_27,28,38,39,40)
Test J/K, SED_MNAK (EL_8,9)
Receiver Sensitivity (EL_16,17,18)
a Full Speed
Signal Quality (B.6.3.1)
4 Low Speed
Signal Quality (B.6.3.1)
4 legacy

Inrush Current (B.4)

Dodoodogdgd

Back Voltage (F.3)

EL Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Steplof5

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Insert DUT into X11

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4, Switch to "Init" position on "Device Initialization” section

5. Attach USB cable between test bed computer and X12

B stop Pl Next

If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.
Use a 1-meter non-captive cable to connect the test bed computer to the test fix-

ture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the test bed computer.

5. Select "Device" on the left side, and the host controller to which the DUT is connec-
ted on the right side.
Note: the values in the list may vary.

#2 EHCI HS Electrical Test Tool [ %]

Select Type Of Test Select Host Controller For Use In Testing

PCl-Bus 0. Gerat 29, Funktion 7 8 Ports

% Device

 Hub

" Host Controller/System

|

6. Click "TEST".

7. Click "Enumerate Bus" in the HS Electrical Test Tool.
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USB 2.0 device tests

EHCI HS Electrical Test Tool - Device Test I

r Select Device——————————— ~ Device Control
Device Command Device Address
[nonE =l o
Status Window

Enumerate Bus EXECUTE | Return Tao Main

8. Click "Next" in the R&S ScopeSuite.

The Figure 4-5 shows an overview over D+/D- when a host is negotiating high-
speed with the device.

28 Y ) j Horizontal settings
I, Dia0raml: Chl,Ch3 By } Res: 15 ns / 66.6. M3a/s
:25 ! Reclen: 1 M3a RT
|52 Scli 1.5 ms/div

! Trigger settings

1'4 """""""""""""""""""""""""""""""""""""""""""""" e A Mode:  HMarmal
B Type-A: Width f Chl
v ! Offset:  -6.499955 ms
A L et (et St | et ; Level: 1.4 W

4 L e — =R L -Bm; =15 ms D.: 1.5 me. Mz 4.5 ms. A — T

1
e e e Fos: -4.5 div
[~ 2868 W Offs 0w
Scl: 400 mi/idiv
Cpl: DC 500
Dec Sa | Ta: Off
— 2616 W
Pos: -4.5 div
2264 off: 0w
Scl: 400 miidiv
Cpl: D 500
I 4042w Dec:Sa | TA: Off
Device Chirp-K
High speed termination
- e D e B S D e E  RCCELEEEEE LI LEEEREEPEEEEREEFEREEY e et
— 1208
- -
— 256 mW —
Dievice Chirp Latency
|- 504 mv H
— — — —
— 152 my
5! RSN EE E———
200 my 56877 ms -6.2043 ms -5.9009 ms -5.5075 ms 51141 ms -4.7207 ms 43273 ms -3.0330 ms -3.5405 ms 20256 ms|
1 1 1 1 Il 1 1 1 Il

Figure 4-5: High-speed communication of host and device
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USB 2.0 device tests

To start a communication with a device, the host pulls down both data lines to low
levels. Big drop of D+ (Ch1Wfm1) is shown on the right side. The device has now
2.5us seconds to respond with a rise of D-. We call this Chirp K Latency and the
EL_28 measurement has to be in the range from 2.5us to 6ms. The host sees this
Device Chirp-K (800mV on D-) and has to respond to it within 1ms and latest within
7ms. The answer is a series of K-J chirp pairs. The length of the Device Chirp-K
time corresponds to the EL_29 measurement. After at least 3 K-J chirp pairs the
device can assume that the host is high speed capable. When sure, the device
applies the 45 Ohm terminations and by this pulls down the voltage of the chirps to
400mV. This drop can be seen in more detail in Figure 4-6. The time from the third
Chirp till the drop has to be in the range from Os to 500us. We store this measure-
ment under EL_31 High Speed Termination After Chirp.

Horizontal settings
Res: 15 ns / 66.6..MSa/ls
Rec len: 1 MSa RT
Scl: 1.5 ms/div

Trigger settings
Mode:  Mormal
Type-a: width f chi
Offset:  -6.499995 ms
Level: 14V

ype: (

Pos: -4 .5 div

[
S & i
TN TR R SO N ant - 1 Off: 0 W
PSR A g e : Sl 400 /i
| Cpl: D 500

Dec: 5a | Ta: Off
—-13.232

|
—-13.8058 | g?c::: -04\}5 div
| Scli 400 mi/div
| cpl: DC 500
|
|

| 14370 Dect5a | Ta: Off

| Off: -8
| scl 2 Adiv
— -15.525 | {Chiwfrnl=0.6)ar..
H | |
| |
I -18.008 | |
i
IR I A A |
d I
e cfird AT N P LIS e
/|
47818 -3.5329 ms -3.6317 ms -3.5305 ms -3.629‘| mi -3.528Z ms -3627 ms -3.6259 ms -3.6297 ms -3.6229 msz|
- 1 1 1 1 I 1 Il 1 1

Figure 4-6: EL_31 chirp drop

The results are saved and can be viewed in the report.
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USB 2.0 compliance tests

4.1.1.4 Suspend/resume/reset timing

Table 4-4: Equipment

USB 2.0 device tests

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the device you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-

ing the test", on page 26

Running the test

1. Select the "Suspend/Resume/Reset Timing (EL_27,28,38,39,40)" test case and

click "Test Single".
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USB 2.0 device tests

RSScopeSuite

Q@ Back  Session Device 20151221 181839

a Al
4 High Speed
Signal Quality (EL_2.4,5.6.7)
Packet Parameters (EL_21,22,25)

Chirp Timing (EL_28,29,31)

(B[] [ O] (] (]

Suspend/Resume/Reset Timing (EL_27,28,38,39,40)

Test J/K, SEO_MNAK (EL_8,9)

Receiver Sensitivity (EL_16,17,18)
a Full Speed

Signal Quality (B.6.3.1)
4 Low Speed

Signal Quality (B.6.3.1)
4 legacy

Inrush Current (B.4)

I I Y Y A O

Back Veltage (F.3)

E Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Step1lof 9

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Insert DUT inte X11

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4, Switch to "Init" position on Device Initialization section

5. Attach USB cable between test bed computer and X12

B Stop Pl Next

If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.

Use a 1-meter non-captive cable to connect the test bed computer to the test fix-
ture.

3. Click "Next".
4. Start the HS Electrical Test Tool on the test bed computer.

5. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.
Click "Next" in the R&S ScopeSuite.
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USB 2.0 device tests

Step 2 of 9

Select host controller to load Intel Test Stack on.

a PCl bus 0, device 23, function 0
PCl bus 0. device 26. function 0

_« B

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

B Stop Pl Next

6. Select "Device" on the left side and click "TEST"

Step 3 of 9

Select Type Of Test Select Host Controller For Use In Testing

* Device n

" Hub

" Host Controller/System

TEST I E Exit I

1. Select "Device” from "Select Type Of Test”
2. Click "TEST" button

B stop Pl Next

7. Configure the HS Electrical Test Tool as shown in the picture.
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Step 4 of 9

Select Device Device Control

NONE Device Command Device Address
VID 0781 FID (0+5151_Address 1. Port 1

[suSPEND =l [
nStd.usw’indow a

Opetation Successhul

Erwmetate Bus EXECUTE [ B HuurnToMainl

1. Select DUT from "Select Device”

2. Select "SUSPEND" from "Device Command”
3. Click "EXECUTE" button

4, Check and ensure "Operation Successful”

B Stop Pl Next

Waveforms are captured as pictured below.

- T T T T T T T T T r'_'_ Horizontal settings

Res: 600/ 1.66... G5a/s
1 Reclen: 7.5 MSa RT
Sl 450 ps/div

Position: 0 s

Trigger settings
Mode:  Mormal
1 Type-&: Edae & Chi

Level: 14
ooy 1 ]
i 1 Pos: -4 .5 div
off 0w
26y T Scl: 400 my/div
cpl: DC 500

L 1 Dec:5a | Ta: Off

F 22 V T E

Pos: -4.5 div
r T Ooff: 0w
Scli 400 miAdiv
- 1 Cpl: DC 500
.5 Dec:5a | TA: Off
14y 1
1 -+ T
600 mt -+
b 1 Delay end
- 200 mv Delay start 1
T T T T T T T T T T T T 'n ¥ abis
o ¥ { T T T T T T T T T T T T }
-1.8ms -1.35 ms -800 ps -440 ps 5 450 ps 900 s 1.39 ms 1.8m
~200 L L L L L | L L H L L L | L L U L L L
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The application measures the time between the last falling edge of the last “Start of
Frame” packet and the start of the suspended state. This is EL_38.
e 8

38 T j T j T j T T T T T Horizontal settings
- DlaoianiTaChiL T ——{Res:  600/1.66.. G3a/s
g T Rec len: 7.5 Mza RT
28V T Sel 450 ps/div

i I Position: 0 5
easuﬁ’.:’Z’@E + Trigger settings

T sauv : S

B d | I Type-A: Edage & chi
— GO0 MY 0 ' - Level: 14

00-m 1 ; 1.35-m " Sy " 454 ; e i a5y ; a0y § Lafme __1_E,|mt
P Fos: -4.5 div
offr 0
sy Scl: 400 mv/div
Cpl: DC 500
F Dec:Sa | Ta: Off
27Tz
I 23008 v
— 20284\
1857 W
- 1.2856 v
— 91419 m\"
F s9z.79 mv
— 1714 my
— | I | I | I |
; ' t - ' ' t t t t t t
200 my 7204 . 900 ps 108 ms . 1.26 ms . 144 ms . 162 ms . 18 ms . 1.88 ms . 2.25 ms

When entering the suspended state, DUT pulls D+ from ~0 V to ~3 V (as shown in
the picture above) and D- remains in ~0 V. The application zooms into the suspen-
ded state and measures the voltage of D+/-. This is EL_39.

8. Proceed in the HS Electrical Test Tool as shown in the picture.
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Step 5 of 9

Select Device Device Control
NONE Device Command Device Address
VD 0?81, PID 05151 Address 1 _Port 1

|ReESUME R

Status Window n

Operation Successful

Erumesate Bus | EXECUTE |E Retun ToMan |

1. Select "RESUME" from "Device Command”
2. Click "EXECUTE" button
3. Check and ensure "Operation Succassful”

B Stop Pl Next

Waveforms are captured as pictured below.
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2013-11-15
07:45:32
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2013-11-15
07:45:33
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The application zooms into the first “Start of Frame” packet and measures the max-
imum voltage of D+ and D-. This is EL_40.

9. Proceed in the HS Electrical Test Tool as shown in the picture.

User Manual 1317.4455.02 — 14 56



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102

Step 6 of 9
Select Device Device Control
NONE Device Command Device Address
VD 0x781. PID 015151, Address 1. Port 1
[RESET =l [
Status Window
Operation Successhd

Enumesate Bus

EXECUTE | B Retun ToMan |

1. Select "RESET” from "Device Command”

2. Click "EXECUTE" button

3. Check and ensure "Operation Succassful”

B Stop

A waveform is captured as pictured below.
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USB 2.0 device tests

2013-11-15
07:45:41
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The application measures the time between the DUT reset from the non-suspen-
ded state (i.e., the last falling edge of the last “Start of Frame” packet) and the start
of the chirp handshake (i.e., the assertion of Chirp K). This is EL_27.

10. Proceed in the HS Electrical Test Tool as shown in the picture.
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Step 7 of 9

Select Device

Device Control
NONE Device Command Device Address
VID 0x781, PID 065151, Address 1, Port 1
[susPenD =l [
Status Window n
Operation Successhul

Enumerate Bus EXECUTE [ a HuurnToMainI

1. Select "SUSPEND" from "Device Command”
2. Click "EXECUTE" button

3. Check and ensure "Operation Succassful”

B Stop Pl Next

11. Proceed in the HS Electrical Test Tool as shown in the picture.

Step 8 of 9

Select Device Device Control
NOMNE Device Command Device Address
VID (781, PID 065151, Address 1. Port 1
[RESET =l [
Status Window n
Operation Successhd

Enumerate Bus EXECUTE | Retum To Man |

1. Select "RESET” from "Device Command”
2. Click "EXECUTE" button

3. Check and ensure "Operation Succassful”

B Stop Pl Next

Waveforms are captured as pictured below.
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2013-11-15
07:45:54
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The application measures the time between the DUT reset from the suspended
state (i.e., D+ pulls from ~+3 V to ~0 V) and the start of the chirp handshake (i.e,
the assertion of Chirp K). This is EL_28.

12. Finish the test as shown in the picture.
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USB 2.0 device tests

Step 9 of 9

Select Device Device Control
NONE Device Command Device Address
WVID 0781 PID 045151 Address 1. Port 1
|NONE =P
Status Window
Erumerate Bus EXECUTE Return To Main |q
1. Click "Return To Main" button
B Stop Pl Next

The results are saved and can be viewed in the report.

41.1.5 TestJ/K, SEO_NAK

Table 4-5: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
Host test bed computer any computer with high-speed USB ports 1

and HS Electrical Test Tool

USB cable 1.3 m to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-
ing the test", on page 26
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Running the test

1. Select the "Test J/K, SEO_NAK" test case and click "Test Single".

RSScopeSuite

@ Back Session Device 20151221 181839

a Al
4 High Speed
Signal Quality (EL_2.4,5.6,7)
Packet Parameters (EL_21,22,25)

Chirp Timing (EL_28,29,31)

OO 4 0O )

Suspend/Resume/Reset Timing (EL_27,28,38,39,40)

Test J/K, SE0_MAK (EL_8.9)

‘

Receiver Sensitivity (EL_16,17,18)
a Full Speed

Signal Quality (B.6.3.1)
4 Low Speed

Signal Quality (B.6.3.1)
4 legacy

Inrush Current (B.4)

Dodogdog

Back Voltage (F.3)

E|P Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture and click "Next".
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Step 1of 13

)

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Insert DUT inte X11

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4, Switch to "Init" position on "Device Initialization” section

5. Attach USB cable between test bed computer and X12

B Stop Pl Next

3. Start the HS Electrical Test Tool on the test bed computer.

4. Select the host controller to which the DUT is connected and click OK.

Note: the values in the list may vary.
Click "Next" in the R&S ScopeSuite.

Step 2 of 13

Select host controller to load Intel Test Stack on.

ﬂ PCl bus 0. device 29, function 0
PCl bus 0, device 26, function 0

_ = |8

1. Run USE High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

B Stop Pl Next
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5. Select "Device" on the left side and click "TEST"

Step 3 of 13

Select Type Of Test Select Host Contraller For Use In Testing

* Device n

" Hub

" Host Controller/System

TEST I a Exit I

1. Select "Device” from "Select Type Of Test”
2. Click "TEST" button

B Stop Pl Next

6. Configure the HS Electrical Test Tool as shown in the picture.

Step 4 of 13

Select Device Device Contral

NONE Device Command Device Address
WD D781, PID 05151, Address 1. Poirt 1

n |TEST =l
Statuz Window

Operation Successiul

Enumetate Bus EXECUTE [ HuurnToMalnl

1. Select DUT from "Select Device”

2. Select "TEST_J" from "Device Command”
3. Click "EXECUTE" button

4, Check and ensure "Operation Succassful”

B Stop Pl Next
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If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.

Use a 1-meter non-captive cable to connect the test bed computer to the test fix-
ture.

7. Switch the "Device Initialization" switch to "Test" position.

Step 5 of 13

1. Switch to "Test" position on "Device Initialization" section

B stop Pl Next

The probe at least 2 GHz bandwidth contains a built-in digital voltmeter known as
ProbeMeter. The application automatically reads the voltages of D+ and D- from
the ProbeMeter. However, if the user has selected "Digital Multimeter (Manual)" in
the test configuration (see Chapter 3.2, "Configuring the test", on page 19), the
application prompts the user to enter the voltages of D+ and D-.

8. Switch the "Device Initialization" switch to "Init" position and reset the DUT. If the
DUT is bus-powered, simply toggle the "Device on off" switch.
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USB 2.0 device tests

Step 6 of 13

1. Switch to "Init" position on "Device Initialization” section

2. Toggle "Device on off” switch on "Device 5Q" section to reset DUT

B Stop Pl Next

If the DUT is self-powered, switch it off and switch it back on.

Step 6 of 13

1. Switch to "Init" position on "Device Initialization” section
2. Power cycle DUT to reset it

B Stop Pl Next

9. Configure the HS Electrical Test Tool as shown in the picture and execute the test.
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Step 7 of 13

Select Device Dewvice Contral
NONE Device Command Device Address
|TEST K = [
Status Window n
Operation Successhul
Erwmetate Bus EXECUTE [ a Return To Main |

1. Select "TEST_K" from "Device Command”
2. Click "EXECUTE" button and wait for it to change to re-enable
3. Check and ensure "Operation Succassful”

B Stop Pl Next

10. Switch the "Device Initialization" switch to "Test" position.

Step 8 of 13

1. Switch to "Test" position on "Device Initialization" section

B Stop Pl Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
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to enter the voltages of D+ and D-. Otherwise it automatically reads them from the
ProbeMeter.

11. Switch the "Device Initialization" switch to the "Init" position and reset the DUT.
If the DUT is bus-powered, simply toggle the "Device on off" switch.

Step 9 of 13

1. Switch to "Init" position on "Device Initialization” section
2. Toggle "Device on off” switch on "Device 5Q" section to reset DUT

B Stop Pl Next

If the DUT is self-powered, switch it off and switch it back on.
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Step 9 of 13

-

1. Switch to "Init" position on "Device Initialization” section
2. Power cycle DUT to reset it

B Stop Pl Next

12. Configure the HS Electrical Test Tool as shown in the picture and execute the test.

Step 10 of 13

Select Device Device Control

NONE Device Command Device Addiess
WID Ox781. PID 0x5151 Address 2, Port 1
| TEST_SED_NaK = o

Slatus Window

Operation Successiul

Erumerale Bus EXECUTE I Return To Main ]

1. Select DUT from "Select Device”

2. Select "TEST_SEO_NAK" from "Device Command"

3. Click "EXECUTE" button and wait for it to change to re-enable
4. Check and ensure "Operation Succassful”

B Stop Pl Next

13. Switch the "Device Initialization" switch to "Test" position.
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Step 11 of 13

1. Switch to "Test" position on "Device Initialization" section

B Stop Pl Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
to enter the voltages of D+ and D-. Otherwise it automatically reads them from the
ProbeMeter.

14. Switch the "Device Initialization" switch to the "Init" position and reset the DUT.
If the DUT is bus-powered, simply toggle the "Device on off" switch.
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USB 2.0 device tests

Step 12 of 13

™

1. Switch to "Init" position on "Device Initialization” section
2. Toggle "Device on off” switch on "Device 5Q" section to reset DUT

B Stop Pl Next

If the DUT is self-powered, switch it off and switch it back on.

Step 12 of 13

1. Switch to "Init" position on "Device Initialization” section
2. Power cycle DUT to reset it

B Stop Pl Next

15. Proceed in the HS Electrical Test Tool as shown in the picture.
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Step 13 of 13

Select Device Device Cortrol

NONE Device Command Device Address
WVID 0x781, PID 05151, Address 1, Port 1
[NONE =l [
Status Window
EXECUTE

Erwmerate Bus

Return To Main | q

1. Click "Return To Main" button

MW Stop

P Next

The results are saved and can be viewed in the report.

4.1.1.6 Receiver sensitivity

Table 4-6: Equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

Signal quality board, "Reveiver Sensitivity" | R&S RT-ZF1 1

section

Dual channel arbitrary waveform generator | e.g. Tabor WX2182B/Tabor WX2182C 1

(AWG)

SMA cable to connect the signal generator to the test 2
fixture

50 Q SMA terminators to terminate unused outputs of the AWG 2

Differential probe at least 2 GHz bandwidth 1

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Test preparation comprises common preparation steps and the connection of the AWG.
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Before you run the test, complete the following actions:

Initial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

LAN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-
ing the test", on page 26

Additional preparation step:

LAN connection of the AWG and the computer running the R&S ScopeSuite, see
Chapter 2.6, "Connecting the arbitrary waveform generator”, on page 15.

Make sure that all unsued outputs of the AWG waveform generator are terminated
with a 50 Q SMA terminators.

To execute the receiver sensitivity test in manual mode, the AWG has to output wave-
forms that simulate the IN token. These waveforms are described in Chapter 4.1.1.7,
"Setup of Test Waveforms", on page 82.

Running the test

1.

2.

Select the "Receiver Sensitivity (EL_16,17,18)" test case and click "Test Single".

RSScopeSuite

Q@ Back Session Device 20151221 181839

]| a Al

a High Speed
Signal Quality (EL_2,4.5,6,7)
Packet Parameters (EL_21,22,25)
Chirp Timing (EL_28,29,31)

Suspend/Resume/Reset Timing (EL_27,28,38,39,40)

O m

Test J/K, SEO_NAK (EL_8,9)

‘

Receiver Sensitivity (EL_16,17.18)
a Full Speed

Signal Quality (B.6.3.1)
a Low Speed

Signal Quality (B.6.3.1)
a legacy

Inrush Current (B.4)

oogogog

Back Voltage (F.3)

’_7|’ Test Checked P Test Single

Ready to run.

Connect the Tabor generator to the test fixture as shown in the picture.
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Steplof8

1. Locate "Receiver Sensitivity” section on "USB 2.0 Signal Quality Board”
2. Connect SMA cable from data generator CH 1 to D+ 5MA connector
3. Connect SMA cable from data generator CH 2 to D- SMA connector
4, Terminate all unused data generator outputs with 50 ohms loads

B stop Pl Next

Click "Next".

3. Connect the DUT to the test fixture as shown in the picture and click "Next".

Step 2of 8

L. Insert DUT into X9

2. Connect differential probe from CH 2 to D+/D- nearest to DUT
3. Switch to "Init" position on "Device Initialization” section

4, Attach USB cable between test bed computer and X10

B Stop Pl Next
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If the DUT has a type A connector attached, plug it into the test fixture directly. Oth-
erwise, connect the DUT to the test fixture using a 4-inch cable.

Use a 1-meter non-captive cable to connect the test bed computer to the test fix-
ture.

4. Start the HS Electrical Test Tool on the test bed computer.

5. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.

Step 2 of 5

Select host controller to load Intel Test Stack on.

n Pl bus 0, device 29, function 0

PCl bus 0, device 2, function 0

_« |8

1. Run USE High Speed Electrical Test Tool from DUT
2. Select appropriate host controller
3. Click "OK" button

W Stop Pl Next

6. Select "Device" on the left side.
Note: the values in the list may vary.
Click "TEST".
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Step 4 of 8

Select Type OFf Test Select Host Contraller For Use In Testing

* Device n

" Hub

" Host Controller/System

TEST I a Exit I

1. Select "Device” from "Select Type Of Test”
2. Click "TEST" button

B Sstop Pl Next

7. Select DUT from "Select Device"
Select "Test SE0_NAK" from "Device Command".
Click "EXECUTE" and wait until "Operation Successful" is shown in "Status Win-

dow

Step 5 of 8

Select Device Device Control

NONE Device Command Device Addiess
'WVID 0781, PID Ox5151, Addiess 2. Pait 1
|TEST_SEO_Na&K - [o

swus Window a

Operation Successiul

Enumerale Bus EXECUTE I Return To Main ]

1. Select DUT from "Select Device”

2. Select "TEST_SEQ_MAK" from "Device Command”
3. Click "EXECUTE" button

4. Check and ensure "Operation Successful”

B Stop Pl Next
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8. Switch to "Test" position on "Device Initalization" section. Now the device (nega-
tive) acknowledges all signals send by the Tabor generator.

Step 6 of 8

1. Switch to "Test" position on "Device Initialization" section

B Stop P Next

9. The application loads the “MIN_ADD1” waveform onto the Tabor generator.
A waveform like this is captured.
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2013-11-15
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00 . I I ! I ! I ' ! ] T Horizontal settings
Diagram1: Ch2 Y Res: 100 ps / 10 GSa/ls
L 1 Reclen: 200 kza RT
Sch 2 psAdiv
Position: 0 s
— 400 my T Trigger settings
Mode:  Auto
Type-a: Width £ chz
Level:  -80 my
[ 300 mY B
[~ 200 m\ T scl: 100 my/div
Cpl: DC 500
Dec:5a | Ta: Off
— 100 mt T
— -100 mt" W
=200 " T
[ -300 m" T
[ -400 mY ]
-8 s -6 s -4 s -2us 5 2ps 4ps 6 ps gps
-500 ||-| L |u L ||-| L |u L L IJ IJ IJ IJ

The bigger peak is the (negative) acknowledgement of the device and the smaller

peak is the packet sent by the Tabor generator.

The application verifies that all packets from the Tabor generator are (negative)

acknowledged. This is EL_18.

10. The application loads the “IN_ADD1” waveform onto the Tabor generator.

The waveform looks like this:
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-248.679 m¥ |
Track wavefo

USB 2.0 device tests

T T T T T T T T T T T T Horizontal settings

Res; 100 ps /10 GSals
Reclen: 1.5 ksa RT
sl 18 ns/div

Fosition: 0 s

Trigger settings
Maode:  Auto
Type-a: Width & chz
Level: -80 my

Schi 32,1 mi/div

cpl: DC 500
Dec:Sa | TA: Ay

-32.1 my T

642 my -

______________ L= L-F=-F-H=-14=H =4+ -+ 4 LLEd b= dd g ddd =t ticaae === ____
[ -96.3 my Sin \N\ k \% H

:t];é.:‘_n;\;._'"m'z """" 1 :"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_'Au'_'lﬂh_' """"" L L"—"—"—"\."—.Lj“\f\;—\,'p'

1605 iy, -S 18|n5 ‘ BEIHS | 54Ins ‘ TZIHS | QUIHS | 1E|8I ns | 12(? ns

11.

The application decreases the output voltages of the Tabor generator in a step size
of 50 mV until the (negative) acknowledgement packets begin to become intermit-
tent.

The application then increases the output voltages of the Tabor generator in a step
size of 5 mV until all packets from the Tabor generator are (negative) acknowl-
edged again. The application measures the D+ and D- voltages of the packet from
the Tabor generator. The reading is taken at the plateaus of the wider pulses to
avoid inflated reading due to overshoots. This is EL_17.

The application decreases the output voltages of the Tabor generator in a step size
of 5 mV until there is no more (negative) acknowledgement packet like this:
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2013-11-15
08:30:43

m. ] i T j T T T T T T T T Horizontal settings
Diagram1: Ch2 Y Res: 100 ps / 10 GSa/ls

L 1 Reclen: 200 kza RT
Sch 2 psAdiv
Position: 0 s

[ 400 my T Trigger settings
Mode:  Auto
Type-a: Width £ chz
Level:  -80 my

[ 300 mY T

[ 200 i T Sel: 100 mu/div

Cpl: DC 500
Dec:5a | Ta: Off
— 100 mt .
- el - = t

— -100 mt" |

[ -200 mY T

[ -300 m- T

[ -400 mY T

-8 s -6 ps -4 ps -2 s 5 2us 4 s s aus
-500 ||-| L |u L ||-| L |u L L IJ L IJ L IJ L IJ

The application measures the D+ and D- voltages of the packet from the Tabor
generator. The reading is taken at the plateaus of the wider pulses to avoid inflated
reading due to overshoots. This is EL_16.
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2013-11-15
08:33:20

153 my Diagraml: Ch2

Horizontal settings

Res: 100 ps /10 GEals
Reclen: 1.8 ksa RT
Sl 18 ns/div

Position: 0 s

Trigger settings

Mode:  Auto
Type-A: Width £ chz
Level:  -50 my

|cpl: oC 500
|Dec:Sa | Ta: Ay

Heoigi - - 1 R R BN R | YRR A VR E R B

Fazzamy

: 5
153my ‘

12. In the HS Electrical Test Tool, click “Return to Main”.
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Step B of 8

Select Device Device Control
NONE Device Command Device Address
VID 0x781. PID 05151 Address 1. Port 1
|NONE = [
Status Window
Erumetate Bus EXECUTE Return To Main !q
1. Click "Return To Main" button
B Sstop Pl Next

The results are saved and can be viewed in the report.

4.1.1.7 Setup of Test Waveforms

This section describes the characteristics of the required waveforms used for device or

hub receiver sensitivity testing. For these tests, a Tabor WX2182B/Tabor WX2182C 2.3

GS/s dual channel arbitrary waveform generator or similar can be used. If you use the

Tabor generator, you can create the waveforms using the Waveform Composer with

the files MIN ADD1.txt and IN ADD1.txt. The files are provided in the installation

directory of the R&S ScopeSuite.

MIN ADDI

® IN token of nominal bit rate and amplitude with shortest allowable sync field (12
bits)

® Bit rate: 480 Mb/s

® High level (both channels): 350 mV

® [ow level (both channels): 0 mV

® Pattern length: 44 bits

® Repetition rate: 2 ps (both channels should be at 0 mV for 916 bits following the
pattern)

Table 4-7: Pattern bits of MIN_ADD1

1 2 3 4 5 6 7 8 9 10 | 1 12 | 13 | 14 | 15

CH1(D+) | O 1 0 1 0 1 0 1 0 1 0 0 0 1 0

CH2 (D-) 1 0 1 0 1 0 1 0 1 0 1 1 1 0 1
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16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30

CH1(D+) | O 1 1 1 0 0 1 0 1 0 1 0 1 0 1

CH2 (D-) 1 0 0 0 1 1 0 1 0 1 0 1 0 1 0

31 32 33 34 35 36 37 38 39 40 41 42 43 44

CH1 (D+) 0 0 1 1 1 1 0 0 0 0 0 0 0 0

CH2 (D-) 1 1 0 0 0 0 1 1 1 1 1 1 1 1

IN ADD1

® |N token of nominal bit rate, amplitude and sync field (32 bits)
e Bitrate: 480 Mb/s

® High level (both channels): 350 mV

® |ow level (both channels): 0 mV

® Pattern length: 64 bits

® Repetition rate: 2 ps (both channels should be at 0 mV for 896 bits following the
pattern)

Table 4-8: Pattern bits of IN_ADD1

1 2 3 4 5 6 7 8 9 (10| 11|12 |13 | 14 | 15| 16

CH1(D+) | O 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

CH2 (D-) 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

17 | 18 | 19 | 20 | 21 | 22 | 283 | 24 | 26 | 26 | 27 | 28 | 29 | 30 | 31 | 32

cHio+)|o|1|o|l1]o|1]o|1]o|l1]o|1]0]|1]0]o0

CH2 (D-) 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1

33 |34 | 35|36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

CH1(D+) | O 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

CH2 (D-) 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

49 | 60 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64

CH1(D+) | O 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0

CH2 (D-) 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1
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4.1.2 Full speed, low speed and legacy device tests

In addition to the high-speed tests described in the preceeding chapter, the device
under test must also pass a set of full speed and low speed compliance tests applica-
ble to high-speed devices. The documentation of these legacy tests can be found in
the "USB-IF Full and Low Speed Compliance Test Procedure" manual issued by the
USB-IF. The manual is available at http://www.usb.org/developers.

To perform full speed and low speed compliance tests, you can use also a 4-channel
R&S RTO/RTO6/RTP with less than 2 GHz bandwidth.

4.2 USB 2.0 hub tests

4.2.1 High-Speed hub tests

o Upstream signal QUality........oooe e 84
e Downstream signal QUalIty...........oooiiiiiiiiii e 85
L I B 1o Y gy (4 Y= o 11 =Y 91
o Upstream packet parameters.........uuuuuueeeieeiiiie e 97
o Upstream receiver SENSItIVILY........ocoveiiiiiiiiiicccccre e 98
®  UpPSIream rEP AL ... ... —————— 99
®  DOWNSIrEAM MEPEALET.....ccco e e e e e e e e e e e e ———— 106
o Upstream Chirp tIMiNg......ooo oo 110
e Upstream suspend/resume/reset timMiNg........cooveeiiecccciiiiiiiieeee e 111
o Upstream test J/K, SEO _NAK ...t e e e e 112
e Downstream test J/K, SEOQ _NAK.....oouiiiiiiii it e e e e e e 112

4.2.1.1 Upstream signal quality

Table 4-9: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the hub you want to test 1
Signal quality board, "Device SQ" section or | R&S RT-ZF1 1

USB-IF USB2.0 hi-speed signal quality
device test fixture

Differential probe or a pair of matched SMA | differential probe with at least 2 GHz band- 1
cables if USB-IF device test fixture is used width

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1
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421.2

USB 2.0 hub tests

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

The upstream signal quality test for hubs is mainly the same as the signal quality test
for devices. Follow the instructions in the R&S ScopeSuite, and refer to the test
description in Chapter 4.1.1.1, "Signal quality", on page 28. Make sure to select "Hub"
in the "HS Electrical Test Tool" (step 5).

Downstream signal quality

Table 4-10: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the hub you want to test 1
Signal quality board, "Host Signal Quality" R&S RT-ZF1 1

section, or USB-IF USB2.0 hi-speed signal
quality host test fixture

Differential probe or a pair of matched SMA | differential probe with at least at least 2 GHz 1
cables if USB-IF host test fixture is used bandwidth
Host test bed computer any computer with high-speed USB ports 1

and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Downstream Signal Quality (EL_2,3,6,7)" test case and click "Test Sin-

gle".
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RSScopeSuite

 Back  Session Hub_ 20151223 164822

a All

4 High Speed

(] (] (]

Upstream Signal Quality (EL_2.46,6,7)

I

Downstream Signal Quality (EL_2,3.6,7)
Downstream Jitter (EL_47)
Upstream Packet Parameters (EL_21,22,25)
Upstream Receiver Sensitivity (EL_16,17,18)
Upstream Repeater (EL_42.43,44,45,48)
Downstream Repeater (EL_42,43,44.45,48)
Upstream Chirp Timing (EL_28,29,31)
Downstream Chirp Timing (EL_33.34)
UpStream Suspend/Resume/Reset Timing (EL_27,28,38,39,40)
Upstream Test J/K, SEO_NAK (EL_8,9)
Downstream Test J/K, SEO_NAK (EL_8,9)

a Full Speed

Upstream Signal Quality (B.6.3.1)

N I O O

’—7|P Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Steplof 5

1. Locate "Host Signal Quality” section on "USB 2.0 Signal Quality Board"
2. Connect differential probe from CH 2 to D+/D- nearest to X6

3. Attach USB cable between port 1 of DUT and X6

4, Connect DUT to test bed computer

W Sstop Pl Next

Figure 4-7: R&S RT-ZF1: connection to DUT

Steplof5

1. Locate "USB-TF-HEP-V20" test fixture

2. Connect SMA cables from CH 1 to D+ and from CH 3 to D-
3. Attach test fixture to port 1 of DUT

4, Connect DUT to test bed computer

W Stop Pl Next

Figure 4-8: USB-IF USB2.0 Hi-Speed Signal Quality host test fixture: connection to DUT
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If R&S test fixture is used, connect the test fixture to the downstream port under
test with a 4-inch non-captive cable. If USB-IF test fixture is used, connect the test
fixture directly to the downstream port under test.

If the DUT has a cable attached, plug it into the test bed computer directly. Other-
wise, use a 1-meter cable to connect the test bed computer to the upstream port.
Click "Next".

3. Start the HS Electrical Test Tool on the test bed computer.

4. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.
Click "Next" in the R&S ScopeSuite.

Step 2 of 5

e

EHCIHSETT

Select host controller to load Intel Test Stack on.

ﬂ PCl bus 0. device 23, function 0
PCl bus 0, device 26, function 0

_« B

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

W Stop Pl Next

5. Select "Hub" on the left side, and click "TEST"
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Step 3 of 5

Select Type Of Test Select Host Contioller For Use In Testing

USB 2.0 compliance tests
USB 2.0 hub tests

" Device

PCl bus 0, device 29, function 0 2 Ports

owe

" Host Controller/System

TEST I

Exit I

1. Select "Hub"” from "Select Type Of Tast”
2. Click "TEST" button

B Stop

Pl Next

6. Configure the HS Electrical Test Tool as shown in the picture.

Step 4 of 5

~ Hub Selection

Hub Control
Hub Command

Address

|NONE
Porl Control

Erumesate Bus

Dovmstream Devices

TEST_PACKET vI |B

Status Window [ T

=l e

Part

(T | |07 St

Downstieam Device Control Addeit

EXECUTE | n Retun ToMan

1. Select DUT from "Hub Selection”

2. Select "TEST_PACKET" from "Port Control”
3. Enter L in "Port” box

4. Click "EXECUTE" button

5. Check and ensure "Operation Succassful”

B Stop

Pl Next

The test packets are sent to the oscilloscope. They are analyzed in an eye dia-

gram.
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7. Proceed in the HS Electrical Test Tool as shown in the picture.

90

—14

User Manual 1317.4455.02



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102

USB 2.0 compliance tests

USB 2.0 hub tests

Step 5 of 5
[~ Hub Selection Hub Control
Hub Command Address
VID 0x5e3, PID 0uB08, Address 1 4 Ports Il" ONE ;! lE
Port Control Port
NONE - 1
Erumerate Bus I _J |
- Status Window [~ I
Downstieam Devices
Downstreamn Device Control Addes
NONE r EXECUTE | Retun ToMain |

1. Click "Return To Main”

B Stop

Pl Next

The results are saved and can be viewed in the report.

4.2.1.3 Downstream jitter

Table 4-11: Equipment

Item

Description, model

Quantity

Rohde & Schwarz oscilloscope

R&S RTO/RTO6/RTP with 4 channels and
at least 2 GHz bandwidth

1

DUT

the hub you want to test

Signal quality board, "Host Signal Quality"
section,

or USB-IF USB2.0 hi-speed signal quality
host test fixture

R&S RT-ZF1

Differential probe, or a pair of matched SMA
cables if USB-IF host test fixture is used

Differential probe with at least 2 GHz band-
width

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10
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® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Downstream Jitter (EL_47)" test case and click "Test Single".

RSScopeSuite

Q@ Back  Session Hub_20151223 164822

|§| a Al

] 4 High Speed

|:| Upstream Signal Quality (EL_2,46,6.7)
|:| Downstream Signal Quality (EL_2,3.6,7)

Downstream litter (EL_47)

I

Upstream Packet Parameters (EL_21,22,25)

Upstream Receiver Sensitivity (EL_16,17,18)

Upstream Repeater (EL_42,43,44,45,48)

Downstream Repeater (EL_42,43,44,45,48)

Upstream Chirp Timing (EL 28,29,31)

Downstream Chirp Timing (EL_33.34)

UpStream Suspend/Resume/Reset Timing (EL_27.28,38,39.40)
Upstream Test J/K, SEO_NAK (EL_8.9)

Downstream Test J/K, SEO_MNAK (EL_8,9)

a Full Speed

oo goooggod

Upstream Signal Quality (B.6.3.1)

’_7|’ Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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Steplofb

1. Locate "Host Signal Quality” section on "USB 2.0 Signal Quality Board”
2. Connect differential probe from CH 2 to D+/D- nearest to X6

3. Attach USB cable between port 1 of DUT and X6

4, Connect DUT to test bed computer

W Stop Pl Next

Figure 4-9: R&S RT-ZF1: connection to DUT

Steplofb

1. Locate "USB-TF-HEP-V20" test fixture

2. Connect SMA cables from CH 1 to D+ and from CH 3 to D-
3. Attach test fixture to port 1 of DUT

4. Connect DUT to test bed computer

W Siop Pl Next

Figure 4-10: USB-IF USB2.0 hi-speed signal quality host test fixture: connection to DUT
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If the DUT has an attached cable, connect it directly to the test bed computer. Oth-
erwise, use a 1-meter cable to connect the upstream port and the test bed com-
puter.

Click Next.

3. Start the HS Electrical Test Tool on the test bed computer.

4. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.

Step 2 of 6

7

L

Select host controller to load Intel Test Stack on.

A e

PCl bus

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

W Stop P Next

5. Select "Hub" on the left side, and click "TEST"
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Step 3 of 6

USB 2.0 hub tests

Select Type Of Test

" Device

owe

" Host Controller/System

TEST I

Select Host Contioller For Use In Testing

PCl bus 0, device 29, function 0 2 Ports

Exit I

1. Select "Hub"” from "Select Type Of Tast”

2. Click "TEST" button

B Stop

Pl Next

6. Configure the HS Electrical Test Tool as shown in the picture.

Step 4 of 6

Hub Selection

NONE
VID 0xB087_PID (x4, Addiess 1 8 Ports 1
Enumerate Bus

Hub Conitrol
Hub Command

Address

|noNE
Port Cortral
TEST_FORCE_ENABLE

= [

Port

€

; % Status'Window [

DownstieamBDevices | | [0 el

5
Downstream Device Control e

[NONE =l EXECUTE ]n Return To Main

1. Select DUT from "Hub Selection”

2. Select "TEST_FORCE_EMABLE" from "Port Control®
3. Enter 1 in "Port” box

4. Click "EXECUTE" button

5. Check and ensure "Operation Succassful”

M Stop

P Next

7. Configure the HS Electrical Test Tool as shown in the picture.
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Step 5 of 6

Hub Selection Hub Caontrol
NONE Hub Command Address
SELE < |PARENT TEST_PACKET n |'I
Port Control Post

NONE - 1
Enumerate Bus I J |
Status Window [~

Downstream Dewvices

T — | |°c2on Successhi (3]

Downstream Device Control A

NONE =] EXECUTE | g Retun To Main

1. Select "PARENT_TEST_PACKET" from "Hub Command”
2. Click "EXECUTE" button
3. Check and ensure "Operation Succassful”

W Stop Pl Next

The test packets are sent to the oscilloscope. They are analyzed in an eye dia-
gram.

04 kHHH v (i

D3RHIHIH

aohH

differential signal,

-G08 500 800 -TOD 600 -5DD 400 -300 -200 100 O 100 200 30D 400 50D 60D TOD EDD 0D
time, ns
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USB 2.0 hub tests

differential signal, W

0.0 0.5 10
time, ns.

The results are saved and can be viewed in the report.

4.21.4 Upstream packet parameters

Table 4-12: Equipment

Item

Description, model

Quantity

Rohde & Schwarz oscilloscope

R&S RTO/RTO6/RTP with 4 channels and
at least 2 GHz bandwidth

1

DUT

the hub you want to test

Signal quality board, "Device SQ" section

R&S RT-ZF1

Differential probe

at least 2 GHz bandwidth

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating

the test", on page 26

Running the test

The upstream packet parameter test for hubs is mainly the same as the packet param-
eter test for devices. Follow the instructions in the R&S ScopeSuite, and refer to the
test description in Chapter 4.1.1.2, "Packet parameters"”, on page 36. Make sure to
select "Hub" in the "HS Electrical Test Tool" (step 5).
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4.2.1.5 Upstream receiver sensitivity

Table 4-13: Equipment

USB 2.0 compliance tests

USB 2.0 hub tests

fixture

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

DUT the hub you want to test 1
Signal quality board, "Receiver Sensitivity" R&S RT-ZF1 1
section

Dual channel arbitrary waveform generator | Tabor WX2182B/Tabor WX2182C 2.3 GS/s 1
(AWG)

SMA cable to connect the signal generator to the test 2

Differential probe

at least 2 GHz bandwidth

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Test preparation comprises common preparation steps and the connection of the AWG.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating

the test", on page 26

Additional preparation step:

® LAN connection of the AWG and the computer running the R&S ScopeSuite, see

Chapter 2.6, "Connecting the arbitrary waveform generator”, on page 15.

Running the test

The upstream receiver sensitivity test for hubs is mainly the same as the receiver sen-
sitivity test for devices. Follow the instructions in the R&S ScopeSuite, and refer to the
test description in Chapter 4.1.1.6, "Receiver sensitivity", on page 72. Make sure to

select "Hub" in the "HS Electrical Test Tool" (step 6).
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4.2.1.6 Upstream repeater

Table 4-14: Equipment

USB 2.0 compliance tests

USB 2.0 hub tests

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

DUT the hub you want to test 1
Signal quality board, "Receiver Sensitivity" R&S RT-ZF1 1
section

Differential probe at least 2 GHz bandwidth 1
Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating

the test", on page 26

Running the test

1. Select the “Upstream Repeater (EL_42,43,44,45,48)” test case and click "Test Sin-

gle".
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USB 2.0 hub tests

RSScopeSuite

Q@ Back  Session Hub_ 20151223 164822

a Al
4 High Speed
Upstream Signal Quality (EL_2,46,6.7)
Downstream Signal Quality (EL_2,3.6,7)
Downstream Jitter (EL_47)

Upstream Packet Parameters (EL_21,22,25)

OodoQ m

Upstream Receiver Sensitivity (EL_16,17,18)

Upstream Repeater (EL_42,43,44,45.48)

I

Downstream Repeater (EL_42,43,44,45.48)
Upstream Chirp Timing (EL_28,29,31)
Downstream Chirp Timing (EL_33.34)
UpStream Suspend/Resume/Reset Timing (EL_27,28,38,39.40)
Upstream Test J/K, SEO_NAK (EL_8,9)
Downstream Test J/K, SEO_NAK (EL_8,9)
a Full Speed

Upstream Signal Quality (B.6.3.1)

oo gdod

E Test Checked P Test Single

Ready to run.

2. Connect the DUT to the “Receiver Sensitivity” section of the test fixture as shown in
the picture, and click "Next".
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USB 2.0 hub tests

Steplofb

1. Locate "Receiver Sensitivity” section on "USB 2.0 Signal Quality Board”
2. Insert DUT to X9

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4, Attach USB cable between test bed computer and X10

W Stop Pl Next

If the DUT has a cable attached, plug it into the test fixture directly. Otherwise, use
a 4-inch non-captive cable to connect the test fixture to the upstream port.
Use a 1-meter cable to connect the test fixture to the test bed computer.

3. Connect the DUT to the “Device SQ” section of the test fixture as shown in the pic-
ture and click "Next".
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Step 2 of 6

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”
2. Connect differential probe from CH 2 to D+/D- nearest to X11
3. Insert known good device into X11

4. Switch to "Tnit" position on "Device Initialization” section

5. Attach USB cable between port 1 of DUT and X12

W Stop Pl Next

Use a 4-inch non-captive cable to connect the downstream port to the test fixture.

4. Start the HS Electrical Test Tool on the test bed computer.

5. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.
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USB 2.0 hub tests

Step 3 of 6

L
EHCIHSETT

Select host controller to load Intel Test Stack on.

n PCl bus 0, device 29, function 0
PCl bus 0, device 26. function 0

_« |8

1. Run USB High Speed Electrical Test Tool from Test Bed Computer
2. Select appropriate host controller
3. Click "OK" button

W Stop Pl Next

6. Select “Hub” on the left side, and click “TEST".

Step 4 of 6

Select Type Of Test Select Host Controller For Use In Testing

PCl bus 0, device 29, function 02 Ports

" Device

ww G

" Host Controller/System

TEST I E Exxit I

1. Select "Hub” from "Select Type Of Tast”
2. Click "TEST" button

W Stop Pl Next

7. Configure the HS Electrical Test Tool:
a) Under “Hub Selection”, click “DUT”.
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b) Under “Downstream Devices”, select a known good device.
c) Under “Downstream Device Control”, click “Single Step Set Feature”.
d) Click “EXECUTE” and wait until the button changes to “Step”.

Step 50f 6
Hub Selection Hub Control
NONE Command Addess
V1D Dx58f, PID Dx6254, Address 1 4 Poits ﬁNE ,ZJ [_,
Port Coritrol Port
HONE > 1
Enumesate Bus I I _J |
Status Window [~
Downstieam Devices
NONE

VID =781 PID 0x5567. Addiess 2 Port 1

i~ Downstream Device Control

(=27
SINGLE STEP SET FEATUR 'I ﬂ> EXECUTE | n Retum ToMain

1. Select DUT from "Hub Selection”™

2. Select known good device from "Downstream Devices™

3. Select "SINGLE STEP SET FEATURE" from "Downstream Device Control”
4, Click "EXECUTE" button and wait for it to change to "Step”

W Stop Pl Next

Waveforms like this are captured.
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USB 2.0 compliance tests

Foo ma

Diagraml: M1

USB 2.0 hub tests

2013-11-15
03:13:10
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Position: 0 s
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E 1% Level: 100 mYy
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E P Pos: 0 div
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8.

The packets at the top are captured from the upstream port of the DUT.

The packets at the bottom are captured from the downstream port of the DUT.
The two packets with lower amplitude at the top left are sent by the test bed com-
puter. They are repeated downstream by the DUT to the known good device (bot-
tom left).

The packet with higher amplitude at the bottom right is response from the known
good device. It is repeated upstream by the DUT to the test bed computer (top
right).

The application downloads the waveforms and compares the differences between
the two response packets in term of the number of truncated bits in the SYNC field,
the number of added bits in the EOP field and the time taken for the response
packet to move upstream.

In the HS Electrical Test, click “Return to Main”.
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USB 2.0 compliance tests

USB 2.0 hub tests

Step 6 of 6

Hub Selection Hub Conrol
NONE Hub Command Addiess
[moNE =] [
Port Control Port
[nonE =0
0 Devi Status Window [ ect Not
ownstieam Devices 0 e S Oenatil
NONE
1~ Downstieam Device Control T
SINGLE STEP SET FEATUR =] | Step HewnToMml

1. Click "Return To Main" button

B Stop

Pl Next

The results are saved and can be viewed in the report.

4.2.1.7 Downstream repeater

Table 4-15: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

DUT the hub you want to test 1
Signal quality board, "Receiver Sensitivity" | R&S RT-ZF1 1
section

Differential probe at least 2 GHz bandwidth 1
Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10
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® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Downstream Repeater Test (EL_42,43,44,45,48)" test case and click
"Test Single".

RSScopeSuite

Q® Back Session Hub 20151223 164822

]| a Al

a High 5peed
Upstream Signal Quality (EL_2.46,6,7)
Downstream Signal Quality (EL_2,3,6,7)
Downstream Jitter (EL_47)
Upstream Packet Parameters (EL_21,22,25)

Upstream Receiver Sensitivity (EL_16,17,18)

Dododg m

Upstream Repeater (EL_42,43,44,45,48)

Downstream Repeater (EL_42,43,44,45,48)

|

Upstream Chirp Timing (EL_28,29,31)

Downstream Chirp Timing (EL_33.34)

UpStream Suspend/Resume/Reset Timing (EL_27,28,38,39,40)
Upstream Test J/K, SEO_NAK (EL_8,9)

Downstream Test J/K, SEO_NAK (EL_8,9)

a Full Speed

Dodogdno

Upstream Signal Quality (B.6.3.1)

E‘p Test Checked P Test Single

Ready to run.

2. Connect the DUT to the "Receiver Sensitivity" section of the test fixture as shown
in the picture, and click "Next".
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Steplof2

1. Locate "Receiver Sensitivity” section on "USE 2.0 Signal Quality Board”
2. Insert DUT to X9

3. Connect probes from CH 1 to D+ and CH 3 to D- furthest from DUT
4. Attach USB cable between test bed computer and X10

W Stop Pl Next

If the DUT has a cable attached, plug it into the test fixture directly. Otherwise, use
a 4-inch non-captive cable to connect the test fixture to the upstream port.
Use a 1-meter cable to connect the test fixture to the test bed computer.

3. Connect the DUT to the "Device SQ" section of the test fixture as shown in the pic-
ture, and click "Next".
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Step 2 of 2

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”
2. Connect differential probe from CH 2 to D+/D- nearest to X11
3. Insert known good device into X11

4, Switch to "Init" position on "Device Initialization™ section

5. Attach USB cable between port 1 of DUT and X12

W Stop Pl Next

Use a 4-inch non-captive cable to connect the downstream port to the test fixture.

Waveforms like this are captured.
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USB 2.0 hub tests

2013-11-15
03:13:10
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The packet at the top is the “Start of Frame” packet from the test bed computer.
The packet at the bottom is the repeated “Start of Frame” packet from the DUT.
The application downloads the waveforms and compares the differences between
the two packets in term of the number of truncated bits in the SYNC field, the num-
ber of added bits in the EOP field and the time taken for the “Start of Frame”
packet to move downstream.

The results are saved and can be viewed in the report.

4.21.8 Upstream chirp timing

Table 4-16: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the hub you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
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Item Description, model Quantity

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

The upstream chirp timing test for hubs is mainly the same as the chirp timing test for
devices. Follow the instructions in the R&S ScopeSuite, and refer to the test descrip-
tion in Chapter 4.1.1.3, "Chirp timing", on page 43. Make sure to select "Hub" in the
"HS Electrical Test Tool" (step 5).

4.2.1.9 Upstream suspend/resume/reset timing

Table 4-17: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the hub you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
Host test bed computer any computer with high-speed USB ports 1

and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
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Running the test

The upstream suspend/resume/reset timing test for hubs is mainly the same as the
suspend/resume/reset timing test for devices. Follow the instructions in the R&S Sco-
peSuite, and refer to the test description in Chapter 4.1.1.4, "Suspend/resume/reset
timing", on page 48. Make sure to select "Hub" in the "HS Electrical Test Tool" (step 7).

4.2.1.10 Upstream test J/K, SE0_NAK

Table 4-18: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the hub you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
Host test bed computer any computer with high-speed USB ports 1

and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

The upstream test J/K, SEO_NAK for hubs is mainly the same as the test J/K,
SEO0_NAK for devices. Follow the instructions in the R&S ScopeSuite, and refer to the
test description in Chapter 4.1.1.5, "Test J/K, SE0O_NAK", on page 61. Make sure to
select "Hub" in the "HS Electrical Test Tool" (step 6).

4.21.11 Downstream test J/K, SEO_NAK

Table 4-19: Equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1
at least 2 GHz bandwidth

DUT the hub you want to test 1
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Item Description, model Quantity

Signal quality board, "Host Signal Quality" R&S RT-ZF1 1

section

Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Downstream Test J/K, SE0O_NAK (EL_8,9)" test case and click "Test
Single".

RSScopeSuite

@ Back Session Hub_ 20151223 164822

] a Al

4 High Speed
Upstream Signal Quality (EL_2.46,6,7)
Downstream Signal Quality (EL_2,3,6,7)
Downstream Jitter (EL_47)
Upstream Packet Parameters (EL_21,22,25)
Upstream Receiver Sensitivity (EL_16,17,18)
Upstream Repeater (EL_42.43,44.45.48)
Downstream Repeater (EL_42,43,44.45,48)
Upstream Chirp Timing (EL_28,29.31)
Downstream Chirp Timing (EL_33.34)
UpStream Suspend/Resume/Reset Timing (EL_27,28,38,39,40)

Upstream Test J/K, SEO_NAK (EL_8,9)

oo ooggdod m

Downstream Test J/K, SE0_NAK (EL_8.9}

I

a Full Speed

O O

Upstream Signal Quality (B.6.3.1)

’_7|’ Test Checked P Test Single

Ready to run.
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2. Connect the DUT to the test fixture as shown in the picture, and click "Next".

Steplof 7

1. Locate "Host Signal Quality” section on "USB 2.0 Signal Quality Board”
2. Connect probes from CH 1 to D+ and CH 3 to D- furthest from X6

3. Attach USB cable between port 1 of DUT and X6

4, Connect DUT to test bed computer

W Stop Pl Next

Use a 4-inch non-captive cable to connect the downstream port to test fixture.
If the DUT has a cable attached, plug it into the test bed computer directly. Other-
wise, use a 1-meter cable to connect the upstream port to the test bed computer.

3. Start the HS Electrical Test Tool on the test bed computer.

4. Select the host controller to which the DUT is connected and click OK.
Note: the values in the list may vary.
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USB 2.0 hub tests

Step 2 of 7

g
EHCIHSETT

Select host controller to load Intel Test Stack on.

ﬂ PCl bus 0, device 29, function 0
PCl bus 0. device 26, function 0

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

W Sstop Pl Next
5. Select "Hub" on the left side, and click "TEST"
Step 3 of 7
Select Type Of Test Select Host Controller For Use In Testing

PCl bus 0. device 29, function 02 Ports

" Device

wu G

" Host Controller/System

TEST I a Exit I

1. Select "Hub" from "Select Type Of Tast”
2. Click "TEST" button

W Stop Pl Next

6. Configure the HS Electrical Test Tool as shown in the picture.
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Step 4 of 7
EHCI HS Electrica-l Test Tool - Hub Test
Hub Selection Hub Control
Hub Command Address
[NONE = ]
Port Control Port

TEST.) 'l 'I 2 a
Erumesate Bus

Status Window [~
Downstream Devices

Operation Successhul n

Downstream Device Control YTy

NONE = ] EXECUTE ]B Retun To Main

1. Select "TEST_J” from "Port Control”

2. Enter 1 in "Port” box

3. Click "EXECUTE" butten

4, Check and ensure "Operation Successful”

W Stop Pl Next

The probe at least 2 GHz bandwidth contains a built-in digital voltmeter known as
ProbeMeter. The application automatically reads the voltages of D+ and D- from
the ProbeMeter. However, if the user has selected "Digital Multimeter (Manual)" in
the test configuration (see Chapter 3.2, "Configuring the test", on page 19), the
application prompts the user to enter the voltages of D+ and D-.

7. Configure the HS Electrical Test Tool as shown in the picture.

User Manual 1317.4455.02 — 14 116



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102

Step 50f 7

USB 2.0 compliance tests
USB 2.0 hub tests

EHCI HS Electncal Test Tool - Hub Test

Hub Selection

Enumesate Bus

Downstream Devices

Downstieam Device Control AR

NONE =

Hub Control
Hub Command Address

[NONE =] |
Pot Control Port

TEST K 'l ~] |2

Status Window [~

Operation Successhul B

EXECUTE ] Retum To Main

1. Select "TEST_K" from "Port Control”

2. Click "EXECUTE" button and wait for it to change to re-enable
3. Check and ensure "Operation Succassful”

MW Stop

P Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
to enter the voltages of D+ and D-. Otherwise it automatically reads them from the

ProbeMeter.

8. Configure the HS Electrical Test Tool as shown in the picture.
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Step 6 of 7

USB 2.0 compliance tests
USB 2.0 hub tests

EHCI HS Electncal Test Tool - Hub Test

Hub Selection

Erumesate Bus

Downstream Devices

Downstream Device Control D

NOME =

Hub Control
Hub Command Address

[NONE =] ]
Pot Control Port

TEST_SEO_NAK 'l 'I 2

Status Window [~

(Dperation Successhul B

EXECUTE | Retun To Main

1. Select "TEST_SECQ_MAK" from "Port Control”
2. Click "EXECUTE" button and wait for it to change to re-enable
3. Check and ensure "Operation Succassful”

B Stop

Pl Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
to enter the voltages of D+ and D-. Otherwise it automatically reads them from the

ProbeMeter.

9. Proceed in the HS Electrical Test Tool as shown in the picture.
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USB 2.0 Host tests

Step 7 of 7

1~ Hub Selection Hub Control
NONE Hub Command Address
VID Ox5e3, PID 0iB08. Address 1 4 Ports Il" ONE ;! IE

Port Control Port

NONE -1 h
Enumerate Bus I _J |
Status Window [~

Downstream Devices

Downstream Device Control
Address

NONE - EXECUTE | Retun ToMain |

1. Click "Return To Main" button

W Stop Pl Next

The results are saved and can be viewed in the report.

4.2.2 Full speed, low speed and legacy hub tests

In addition to the high-speed tests described in the preceeding chapter, the device
under test must also pass a set of full speed and low speed compliance tests applica-
ble to high-speed devices. The documentation of these legacy tests can be found in
the "USB-IF Full and Low Speed Compliance Test Procedure" manual issued by the
USB-IF. The manual is available at http://www.usb.org/developers.

To perform full speed and low speed compliance tests, you can use also a 4-channel
R&S RTO/RTO6/RTP with less than 2 GHz bandwidth.

4.3 USB 2.0 Host tests

4.3.1 High-Speed Host Tests

@ SigNal QUANILY...cceee i e e e aaae s 120
®  Packet Parameters.... oo ————— 126
L I O o1 T I {11 o TS 138
o Suspend/Resume TiMING........ccoiiiiiiiiiiieieee e e e e e e e e e e e e e e e e e e e e eeeeeeeeseas s 148
@ TSt J/K, SEOQ NAK . ..ot et e e e ee e e e e s nte e e e e e enrae e e e e nnnres 155
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R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests
USB 2.0 Host tests

4.3.1.1 Signal Quality

Table 4-20: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the host you want to test 1
Signal quality board, "Host Signal Quality" R&S RT-ZF1 1

section or USB-IF USB2.0 hi-speed signal
quality host test fixture

Differential probe or a pair of matched SMA | at least 2 GHz bandwidth 1
cables if USB-IF host test fixture is used

Host test bed computer any computer with high-speed USB ports 1
and HS Electrical Test Tool

USB cable to connect computer and test fixture 1

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Signal Quality (EL_2,3,6,7)" test case and click "Test Single".
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USB 2.0 Host tests

RSScopeSuite

Q@ Back  Session Host 20151222 152735

a All

4 High Speed
Signal Quality (EL_2.3,6,7)
Packet Parameters (EL_21,22,23,25,55)
Chirp Timing (EL_33,34.35)
Suspend/Resume Timing (EL_39.41)
Test J/K, SEO_MNAK (EL_8,9)

a Full Speed
Signal Quality (B.3.3.2)

4 Low Speed
Signal Quality (B.3.3.1)

4 legacy

Drop (B.2.2)

0 A I A Y AR AR} C LT

Droop (B.2.3)

E Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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USB 2.0 Host tests

Steplof 5

1. Locate "Host Signal Quality” section on "USB 2.0 Signal Quality Board”
2. Connect differential probe from CH 2 to D+/D- nearest to X6
3. Attach USB cable between port 1 of DUT and X6

B Stop Pl Next
Figure 4-11: R&S RT-ZF1: connection to DUT

Use a 4-inch non-captive cable to connect the DUT to the test fixture.

Steplof 5

1. Locate "USB-TF-HEP-V20" tast fixture
2. Connect SMA cables from CH 1 to D+ and from CH 3 to D-
3. Attach test fixture to port 1 of DUT

B Sstop Pl Next

Figure 4-12: USB-IF USB2.0 Hi-Speed Signal Quality host test fixture: connection to DUT
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USB 2.0 Host tests

3. Click "Next".
4. Start the HS Electrical Test Tool on the DUT.

5. Select the DUT from the list of host controllers and click OK.
Note: the values in the list may vary.

Step 2 of 5

EHCIHSETT

Select host controller to load Intel Test Stack on

ﬂ PCl bus 0, device 23, function 0
PCl bus 0, device 26, function 0

_« |B)

1. Run USB High Speed Electrical Test Tool from DUT
2. Select appropriate host controller
3. Click "OK" button

B Stop Pl Next

6. Select "Host Controller/System" on the left side.
Click "TEST".
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USB 2.0 compliance tests
USB 2.0 Host tests

Step 3 of 5

Select Type Of Test Select Host Controller For Use In Testing

" Device

" Hub

@ Host Controller/System n

TEST I a Exit I

1. Select "Host Contreller/System” from "Select Type Of Test”
2. Click "TEST" button

B Stop Pl Next

7. Select "Test _Packet" from "Port Control".
Enter the "Port" of the host you are testing.

Click "EXECUTE" and wait until "Operation Successful" is shown under "Status
Window".

Step 4 of 5

Select Downstream Device Host Posrt Control
HONE Port Control Port
TEST_PACKET -

Status Window [
Operation Successful

Enumerate Bus |

Downstream Device Control

i EXECUTE | Retum To Mai
|NONE _l I a etum To Main

1. Select "TEST_PACKET" from "Port Control”
2. Enter Lin "Port” box

3. Click "EXECUTE" button

4. Check and ensure "Operation Successful”

B Stop P Next
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USB 2.0 Host tests

8. Click Next.
The DUT sends Test Packets that look like this:
A

| i

0.4}---

o1 HH HHHA - - ----

QOHHH HAK

differential signal,

SAHHHAHHIN------- HHHHF

044 P | I H H.H

(1
-Sog 200 -B00 -TOD 800 -500 400 -3DD -200 -100 O 100 200 DD 400 500 80D TOD B0D S0D
time, ns

9. These packages are analyzed in an eye diagram.

differential signal,

0.0 0.5 10 15 20
time, ns.

10. In the Electrical Test Tool, return to the "Main" menu.
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Step 5of 5

USB 2.0 compliance tests

USB 2.0 Host tests

Select Downstieam Device Host Paort Control
(O " (oo Pac
|NONE | |1
Status Window [
Erumnesate Bus
Downstream Device Control T
Il‘f'HI’ ;i |._ EXECUTE

Retum To MainE q

1. Click "Return To Main" button

B Stop

Pl Next

The results are saved and can be viewed in the report.

4.3.1.2 Packet Parameters

Table 4-21: Equipment

Item

Description, model

Quantity

Rohde & Schwarz oscilloscope

R&S RTO/RTO6/RTP with 4 channels and
at least 2 GHz bandwidth

1

DUT

the host you want to test

Signal quality board, "Device SQ" section

R&S RT-ZF1

Differential probe

at least 2 GHz bandwidth

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

USB Device

known good device

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13
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USB 2.0 Host tests

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

1. Select the "Packet Parameters (EL_21,22,23,25,55)" test case and click "Test Sin-
gle".

RSScopeSuite

@ Back  Session Host 20151222 152735

a Al

4 High Speed

(] o (]

Signal Quality (EL_2,3,6,7)

Packet Parameters (EL_21,22,23,25,55)

‘

Chirp Timing (EL_33,34.35)
Suspend/Resume Timing (EL_39.41)
Test J/K, SEO_MNAK (EL_8,9)

a Full Speed
Signal Quality (B.3.3.2)

4 Low Speed
Signal Quality (B.3.3.1)

4 legacy

Drop (B.2.2)

Dodoodgoogd

Droop (B.2.3)

EL Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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USB 2.0 Host tests

Step1lof 7

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”
2. Connect differential probe from CH 2 to D+/D- nearest to X11
3. Insert known good device into X11

4, Switch to "Init" position on Device Initialization section

5. Attach USB cable to port 1 of DUT and X12

B Stop Pl Next

Use a 4-inch non-captive cable to connect the DUT to the test fixture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the DUT.

5. Select the DUT from the list of host controllers and click OK.
Note: the values in the list may vary.
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USB 2.0 Host tests

Step 2 of 7

Select host controller to load Intel Test Stack on.

ﬂ PCl bus 0, device 23, function 0
PCl bus 0, device 26, function 0

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

B Stop Pl Next

6. Select "Host Controller/System" on the left side.
Click "TEST".

Step 3 of 7

Select Type Of Test Select Host Controller For Use In Testing

" Device

" Hub

' Host Controller/System n

TEST I B Exit I

1. Select "Host Controller/System” from "Select Type Of Test”
2. Click "TEST" button

B Stop Pl Next

7. Select known good device from "Select Downstream Device".
Select "SINGLE STEP GET DEV DESC" from "Downstream Device Control".
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USB 2.0 Host tests

Click "EXECUTE" and wait until "Step" is shown on the button.

Step 4 of 7

Select Downstream Device ~Host Port Coritrol
NONE Port Contiol Port
VID 0x781. PID 0x5567. Address 1. Port 1 1NDNE ;'I [|

Status Window [

Enumerate Bus

Downstream Device Control

o EXECUTE | Retun To Mai
| - etun (o Man
(SINGLE STEPGETDEVDE =] [

1. Select known good device from "Select Downstream Device”
2. Select "SINGLE STEP GET DEV DESC" from "Downstream Device Control”
3. Click "EXECUTE" button and wait for it to change to "Step”

B Stop Pl Next

A waveform is captured as pictured below.
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USB 2.0 Host tests

2013-11-21
07:31:39

Horizontal settings
Res; 100 ps /10 GSafs
“fReclen: 20 kza RT
“5ch 200 ns/div
Position: 0 s

Trigger settings

Mode:  Mormal A7E

- | Type-A: Edge %ChZ
Type-B: Edge chz

~fLevel: -250 mv

E Scl; 140 miAdiv
|cpl: DC 500
\|Dec:sa | Ta: Off

- az0 my - -k

-369 ns -338.25| ns -307.5 ns -276.75 ns -248 ns -215.25 ns -184.5 ns -153.75 ns
1 1 1 1 1 1 1 1 1 1 1 1 1

The first packet on the left is an "IN” packet sent by the DUT. It is followed by a
"Get Device Descriptor” packet (middle) also sent from the DUT. On the right you
can see the answer from the known good device with higher amplitude than the
packets from the DUT.

The application counts the number of bits in the "Get Device Descriptor” packet
SYNC field by measuring the duration of the first 30.5 pulses (the 31st pulse con-
tains 4 ‘K’s). This is EL_21.
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R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests
USB 2.0 Host tests

2013-11-21
07:31:40

Horizontal settings
Res; 100 ps /10 GSafs
" fReclen: 20 kza RT
“5ch 200 ns/div
Position: 0 s

Trigger settings

Mode:  Mormal A7E

- | Type-A: Edge %ChZ
Type-B: Edge chz

~fLevel: -250 mv

-JOP nz

E Scl; 140 miAdiv
|cpl: DC 500
\|Dec:sa | Ta: Off

-369 ns -338.25 ns -307.5 ns -276.75 ns -248 ns -215.25 ns -184.5 ns -153.7¢ ns | -113 nsl
1 1 1 1 1 1 1 1 1 1 1 1 L s 1

The application counts the number of bits in the "Get Device Descriptor” packet
EOP field by measuring the duration of the widest pulse. This is EL_25.

User Manual 1317.4455.02 — 14 132



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests

USB 2.0 Host tests

2013-11-21
07:31:40

k4 T T T T T T T T T Horizontal settings
1 Res: 100 ps / 10 GSa/s
! Reclen: 20 kza RT
i Sl 200 ns/div
I ! Position: 0 s
V@@ | | T Trigger settings
" 616.4 : Mode:  Mormal AJE
_400'5 L | | Type-A: Edge % Chz
I i Type-B: Edge Chz
it 215 03 | | Level: -250 mV
it 4631773 1 i T
4 | | |
H il
! |
L 280 my ! ! +
| i Scl: 140 mvAdiv
[ Cpli DC 500
| | Dec:5a | Ta: Off
L 140 my [ | +
[ i
I i \
. H | y #
T ! T
| i
| i
140 my i | 1
| |
| i
[ -280 mY i ! T
| |
| i
i :
420 my I ! +
| |
| |
| e £t £r2 1
| |
-B00 ns -610 ns -40lns -200 ns H 200 ns 400 ns 600 ns 8O0
~700 L L 1 L i L L L L L L L L L L L

The application measures the time between the “IN” packet and the "Get Device
Descriptor” packet. This is EL_23.

8. Click "Next".

9. Click "Step" and wait until a string of numbers is shown under "Status Window".

User Manual 1317.4455.02 — 14 133



R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests
USB 2.0 Host tests

Step 5of 7

Select Downstream Device Host Paort Control
NOME Port Control Port
VAL DR7ET P Oeosbr. Adoiess 1. Poil 1) [NonE =

Status Window [

Operation Successiul

_ Enmeetn |

Downstream Dewvice Control

Address :
[SNGLESTEPGETDEVOE <] [T sep | Retumn To Main

1. Click "Step” button
2. Wait for "Status Window" to display a string of numbers

B stop Pl Next

A waveform is captured as pictured below.
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USB 2.0 Host tests

2013-11-21
07:31:47

£00 . I I ! I ! ! i ] j T Horizontal settings
Diagram1: Ch2 v ‘ i Res: 100 ps / 10 GSa/s
L ‘ ! Reclen: 20 kSa RT
‘ i Sl 200 ns/div
. Position: 0 s
VE@ T ‘ | Trigger settings
84.4 ns : Mode:  Mormal AFE
t Jll4ns 1 | i Type-B: Edge Chz
il | Level: -250 mY
/Bt 4.4 Hz L ; = o
I
[ i i §
o GG & | L
L 280 my £t |
i Scl: 140 mvAdiv
‘ [ Cpli DC 500
‘ | Dec:5a | Ta: Off
L 140 my (ARt |
‘ i
i
= H ; ‘ﬂ' ; L ;
ﬂ“’ T T ‘ | T in &
| i
‘ i
—-140 mb" i ‘ ;
‘ |
‘ i
I -280 v - :
‘ |
i
oy , | ‘ :
420 my i fhiHHE \ !
‘ |
| !
L 560 my 1 81‘1 oz
| !
-B00 ns -B00 ns -400 ns -200 ns 5 200ns I 400ns 600 ns 800N
~700 L L L L L L L L ‘ 1 L 1 . L 1 1

The second packet in the middle is sent by the known good device. The last packet
on the right is the acknowledgement packet from the DUT.
The application measures the time between these two packets. This is EL_22.

10. Click "Step" and wait until "Execute" is shown on the button.
Ensure that the string of numbers is replaced by "Operation Successful" in the
"Status Window".
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USB 2.0 Host tests

Stepbof 7

Select Downstream Device Host Port Control
NONE Port Control Port
WG D781 PO RSSE T Addess 1 et 1 [NonE =

Status Window [
121020004081767552611231

[ |

Downstream Dewice Control

Address :
ISl'--BLE STEP GET DE DE_LJ ,1— Step | n Retum To Main

1. Click "Step" button and wait for it to change to "Execute”
2. Check and ensure the string of numbers is changed to "Operation
Successful”

B Stop Pl Next

A waveform is captured as pictured below.
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USB 2.0 Host tests

2013-11-21
07:31:49

T Horizontal settings

- T T T T T
700 m Diagram1: Ch2

L
| Res: 100 ps /10 GSads
| | Rec len: 3 ksa RT
| i Sl 30 ns/div
Position: 0 5
V@@ T | Trigger settings
T0.1 | Mode:  Mormal
t 4'9 IS Level: -100 mY
/At 11.00476... MHz [+ '
A .‘-| |
¥pe o ' Fal | |
| i i !
L 280 my [+ ' Seli 140 musdiv
| | Cpli DC 500
Dec: Sa | Ta: Off
| |
— 140 my | T |
| |
| |
B = | | : | | . | : | | R +
‘ e AR
A
i | | 1 /
_______ i R (Y - = - = ______________________j:_____________
ot A0mye - e g 0 A e e M | T |Ii
| i
| i
—-280 mY-- -+ ) L B T i
| | |‘ i
1 Y W 1 |
W ! | I"\'r"-,r,w'. ] !
o -‘Im.'f\-w.'.llﬁ'.'fAH."N'\AHNIﬂ!"ﬁ'.'.-M\_‘N\'I\N'I'AI\H..'IJMM..“'A i
420 mv |-+ !
| |
| !
L 550 my C1|1 1 £z
| i
-120ns -90ns -60 ns -30ns 5 30 ns Bl ns | 90 ns 120N
-700 L L L L L L L | L L L L H L L L

This is a “Start of Frame” packet sent by the DUT. The application counts the num-
ber of bits in the EOP field by measuring the duration of the widest pulse. This is
EL_55.

11. Return in the HS Electrical Test Tool to the Main menu.
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Step 7 of 7

USB 2.0 compliance tests

USB 2.0 Host tests

Select Downstieam Device Host Part Control
T e o Lo Pad
|NONE =l |
Status Window [ |
Enuresate Bus
Dovinstream Device Control YT
JNONE =] o EXECUTE

Retum To Maint q

1. Click "Return To Main" button

B Stop

Pl Next

The results are saved and can be viewed in the report.

4.3.1.3 Chirp Timing

Table 4-22: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the host you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

USB Device

known good device

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13
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USB 2.0 Host tests

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test
1. Select the "Chirp Timing (EL_33,34,35)" test case and click "Test Single".

RSScopeSuite

Q@ Back Session Host 20151222 152735

a Al
4 High Speed
Signal Quality (EL_2,3,6,7)

Packet Parameters (EL_21,22,23,25,55)

(N[ ][] (] (]

Chirp Timing (EL_33,34.35)

Suspend/Resume Timing (EL_39,41)

Test J/K, SEO_MNAK (EL_8,9)
a Full Speed

Signal Quality (B.3.3.2)
a low Spead

Signal Quality (B.3.3.1)
a Legacy

Drop (B.2.2)

Droop (B.2.3)

Ooooggogd

’_7|’ Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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USB 2.0 Host tests

Step 1 of 7

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Connect probes from CH 1 to D+ and CH 3 to D- furthest from X11
3. Insert known good device into X11

4, Switch to "Init" position on "Device Initialization” section

5. Attach USB cable between port 1 of DUT and X12

B Stop Pl Next

Use a 4-inch non-captive cable to connect the DUT to the test fixture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the DUT.

5. Select the DUT from the list of host controllers and click OK.
Note: the values in the list may vary.
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R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102

USB 2.0 Host tests

Step 2 of 7

e

EHCIHSETT

Select host controller to load Intel Test Stack on.

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

B Stop Pl Next
6. Select "Host Controller/System" on the left side.
Click "TEST".
Step 3 of 7
Select Type Of Test Select Host Controller For Use In Testing
" Device i i
" Hub

' Host Controller/System n

TEST I B Exit I

1. Select "Host Controller/System” from "Select Type Of Test”
2. Click "TEST" button

B Stop P MNext

7. Click "Enumerate Bus" and wait until it re-enables.
Make sure that "Operation Successful" is shown under "Status Window".
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USB 2.0 compliance tests
USB 2.0 Host tests

Step 4 of 7

Select Downstream Device Host Port Control

NOME Port Control Port

WID 04781, PID (45567, Addiess 1. Podt 1 [NDNE j [
Status Window [ !
Enumeration Successiul

Enumerate Bus | n
Downstream Dewvice Control PR, S : o
|NDNE ﬂ ,1— | etum To Main

1. Click "Enumerate Bus” button and wait for it to change to re-enable
2. Check and ensure "Enumeration Successful”

B Stop

Pl Next

Waveforms are captured as pictured below.
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USB 2.0 Host tests

2013-11-21
07:32:23
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F22Y T
Pos: -4.5 div
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14y + Ii
i T
I-‘-
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The pulse in the middle is the Chirp K from the known good device. The alternating
sequence of Chirp K’s and J’s are sent by the DUT.

The application measures the time between the known good device Chirp K and
the start of the alternating sequence of Chirp K’'s and J’s. This is EL_33.

User Manual 1317.4455.02 — 14 143



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests

USB 2.0 Host tests

2013-11-21
07:56:41
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F T Ooff: 0w
Scl 400 myddiv
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14y T T
A A€
d‘l‘i
— 600 my T
T T T T S R R R
Fogpulse stop
b 200 my i
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The application measures the durations of the alternating sequence of Chirp K’s
and J’s captured in the waveforms. This is EL_34.

8. Click "Next".

9. Reset the known good device.
If it is bus-powered, simply toggle the "Device SQ" section's "Device on off" switch.
If it is self-powered, switch it off and switch it back on.
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USB 2.0 Host tests

Step 5of 7

1. Toggle "Device on off” switch on "Device 5Q" section (bus powered) or
power cycle known good device (self powered) to reset it

B Stop Pl Next

10. Click "Enumerate Bus" and wait until it re-enables.
Make sure that "Operation Successful" is shown under "Status Window".
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R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests
USB 2.0 Host tests

Step 6 of 7

Select Downstream Device Host Paort Control
MNOME Port Control Port
VID 0x781, PID DiB5567, Addess 1. Port 1 [NDNE i I

Status Window [

Enumetation Successiul n

Erumerste Bus I n

Downstieam Device Control Al

|NDNE .ll ,1— EXECUTE | Retumn To Main

1. Click "Enumerate Bus" button and wait for it to change to re-enable
2. Check and ensure "Enumeration Successful”

B Siop Pl Next

Waveforms are captured as pictured below.
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USB 2.0 Host tests

2013-11-21
07:33:20
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Shortly after the last chirp, the DUT starts sending “Start of Frame” packets.
The application measures the time between the last chirp and the first “Start of
Frame” packet. This is EL_35.

11. Return in the HS Electrical Test Tool to the Main menu.
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Step 7 of 7

USB 2.0 compliance tests

USB 2.0 Host tests

Select Downstieam Device Host Part Control
R " (oo Pac
|NONE ~| |‘.
Status Window [
Erumerate Bus
Downstream Device Control T
Il‘-'HI’ _; |._ EXECUTE

Retum To MainE q

1. Click "Return To Main" button

B Stop

Pl Next

The results are saved and can be viewed in the report.

4.3.1.4 Suspend/Resume Timing

Table 4-23: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the host you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2

Host test bed computer

any computer with high-speed USB ports
and HS Electrical Test Tool

USB cable

to connect computer and test fixture

USB Device

known good device

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13
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USB 2.0 Host tests

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Suspend/Resume Timing (EL_39,41)" test case and click "Test Single".

RSScopeSuite

Q@ Back Session Host 20151222 152735

] a Al

] A High Speed

I:‘ Signal Quality (EL_2,3,6,7)

I:‘ Packet Parameters (EL_21,22,23,25,55)
] Chirp Timing (EL_33,34.35)

Suspend/Resume Timing (EL_39,41)

‘

Test J/K, SEO_MNAK (EL_8,9)
a Full Speed

Signal Quality (B.3.3.2)
a low Spead

Signal Quality (B.3.3.1)
a Legacy

Drop (B.2.2)

Droop (B.2.3)

oooggog

’_7|’ Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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USB 2.0 Host tests

Steplofb

1. Locate "Device 5Q" section on "USB 2.0 Signal Quality Board”

2. Connect probes from CH 1 to D+ and CH 3 to D- furthest from X11
3. Insert known good device into X11

4, Switch to "Init" position on Device Initialization section

5. Attach USB cable to port 1 of DUT and X12

B Stop Pl Next

Use a 4-inch non-captive cable to connect the DUT to the test fixture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the DUT.

5. Select the DUT from the list of host controllers and click OK.
Note: the values in the list may vary.
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USB 2.0 Host tests

Step 20f 7

Select host controller to load Intel Test Stack on.

a PCl bus 0, device 23, function 0
PCI bus 0, device 26. function 0

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller
3. Click "OK" button

B stop Pl Next

6. Select "Host Controller/System" on the left side.
Click "TEST".

Step 3 of 7

Select Type Of Test Select Host Controller For Use In Testing

" Device

" Hub

' Host Controller/System n

TEST I g Exit I

1. Select "Host Controller/System”
2. Click "TEST" button

B Stop Pl Next

7. Select known good device from "Select Downstream Device".
Select "SUSPEND" from "Port Control".
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USB 2.0 Host tests

R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102

Enter the “Port” number of the DUT you are testing.
Click "EXECUTE" and wait until "Operation Successful" in the "Status Window" is

shown.

Step 4 of 6

Select Downstream Device 1~ Host Port Control
MONE Port Control Port
VID 0x781, PID 045567 Address 1. Port 1 SUSPEND =

Status Window [ | ﬂ
Operation Successful

Enumerate Bus

Downstream Device Control
Address
EXECUTE | n Retun To Main

|NONE =l

1. Select known good device from "Select Downstream Device”
2. Select "SUSPEND" from "Port Control”

3. Enter 1 in "Port" box

4. Click "EXECUTE" button

5. Check and ensure "Operation Succassful”

B stop Pl Next

Waveforms are captured as pictured below.

User Manual 1317.4455.02 — 14 152



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests

USB 2.0 Host tests

2013-11-21
07:35:29
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oz -
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Off 0 W
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L1 1 <
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The application measures the time between the last falling edge of the last “Start of
Frame” packet and the start of the suspended state. This is EL_39.
8. Click "Next".

9. Select "RESUME" from "Port Control".
Click "EXECUTE" and wait until "Operation Successful" in the "Status Window" is
shown.
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21, R&S®RT06-K21, R&S®RTP-K21/-K101/-K102

USB 2.0 compliance tests

Step 5 of 6

USB 2.0 Host tests

Part

Select Downstream Device Host Paort Control
NOME Port Control
VI 0x781. PID 0x5567. Addess 1. Port 1 [HESUME

Status Window

=

Erumerste Bus |

Downstream Device Control

|NONE

Address

K3 |

' J
Operation Successful

EXECUTE | 8 Retumn To Main

1. Select "RESUME" from "Port Control”
2. Click "EXECUTE" button
3. Check and ensure "Operation Succassful”

B Stop Pl Next
Waveforms are captured as pictured below.
W ] T T T T T T T T T T T Horizontal settings
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a3 ]
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26V Scli 400 mvAdiv
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L Dec:5a | TA: Off
Pos: -4.5 div
r Ooff: 0w
Sel: 400 mv/div
I | Cpl: OC 500
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Hi14y i RIS T
f }
al T
F 11}
I Celay end
— 1% Dielay start
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[ 600 m +
b Delay end 1
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USB 2.0 compliance tests
USB 2.0 Host tests

The application measures the time between the end of the suspended state (i.e., D
+ pulls from ~+3 V to ~0 V) and the first “Start of Frame” packet (i.e., high-speed
operation resumes). This is EL_41.

10. Return in the HS Electrical Test Tool to the Main menu.

Step 7 of 7

Select Downstieam Device Host Paort Control
one R P
|NONE =l
Status Window [
Erumesate Bus
Downstream Device Confrol

Address ;.
[FonE 2R EXECUTE Return To Main| q

1. Click "Return To Main" button

B Stop Pl Next

The results are saved and can be viewed in the report.

4.3.1.5 TestJ/K, SEO_NAK

Table 4-24: Equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTO/RTO6/RTP with 4 channels and 1

at least 2 GHz bandwidth
DUT the host you want to test 1
Signal quality board, "Device SQ" section R&S RT-ZF1 1
Single-ended probe at least 2 GHz bandwidth 2
Host test bed computer any computer with high-speed USB ports 1

and HS Electrical Test Tool
USB cable to connect computer and test fixture 1
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USB 2.0 Host tests

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Test J/K, SEO_NAK (EL_8,9)" test case and click "Test Single".

RSScopeSuite

@ Back  Session Host 20151222 152735

A Al
4 High Speed
Signal Quality (EL_2,3,6,7)
Packet Parameters (EL_21,22,23,25,55)

Chirp Timing (EL_33,34,35)

O0QQ m

Suspend/Resume Timing (EL_39.41)

‘

Test J/K, SEO_NAK (EL_8.9)
a Full Speed

Signal Quality (B.3.3.2)
4 Low Speed

Signal Quality (B.3.3.1)
4 legacy

Drop (B.2.2)

oodogdnn

Droop (B.2.3)

EL Test Checked P Test Single

Ready to run.

2. Connect the DUT to the test fixture as shown in the picture.
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USB 2.0 Host tests

Steplof 7
A U

1. Locate "Host Signal Quality” section on "USB 2.0 Signal Quality Board”
2. Connect probes from CH 1 to D+ and CH 3 to D- furthest from X6
3. Attach USB cable between port 1 of DUT and X6

B Stop Pl Next

Use a 4-inch non-captive cable to connect the DUT to the test fixture.
3. Click "Next".
4. Start the HS Electrical Test Tool on the DUT.

5. Select the DUT from the list of host controllers and click OK.
Note: the values in the list may vary.
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USB 2.0 compliance tests

Step 20f 7

B =

Select host controller to load Intel Test Stack on.

PLI bus 0. device 26, function 0

_« |8

1. Run USB High Speed Electrical Test Tool
2. Select appropriate host controller

3. Click "OK" button

B stop

6. Select "Host Controller/System" on the left side.

Click "TEST".

Step 3 of 7

Pl Next

Select Type Of Test

" Device

" Hub

TEST I a

Select Host Controller For Use In Testing

' Host Controller/System n

Exit I

1. Select "Host Controller/System”
2. Click "TEST" button

B Stop

7. Select"TEST_J" from "Port Control".
Enter the “Port” number of the DUT you are testing.
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USB 2.0 compliance tests
USB 2.0 Host tests

Click "EXECUTE" and wait until "Operation Successful" in the "Status Window" is

shown.

Step 4 of 7

Select Downstream Device
HONE

Downstream Device Control

Enumerate Bus |

Address

JnONE

AF

Host Port Conitrol
Port Control
TEST_J

Status Window [

DOperation Successiul

EXECUTE | a

Retumn To Main

1. Select "TEST_J" from "Port Control”

2. Enter 1 in "Port” box
3. Click "EXECUTE" button

4. Check and ensure "Operation Successful”

B Stop

P Next

The probe at least 2 GHz bandwidth contains a built-in digital voltmeter known as
ProbeMeter. The application automatically reads the voltages of D+ and D- from
the ProbeMeter. However, if the user has selected "Digital Multimeter (Manual)" in
the test configuration (see Chapter 3.2, "Configuring the test", on page 19), the
application prompts the user to enter the voltages of D+ and D-.

Click "Next".

8. Select"TEST_K" from "Port Control".
Click "EXECUTE" and wait until "Operation Successful" in the "Status Window" is

shown.
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Step 5of 7

Select Downstream Device Host Paort Control
HONE Port Control Port
[TEsT K =l

Status Window [
Operation Successful
Enumerste Bus |

Downstream Dewvice Control

Address
EXECUTE |a Retum To Main

JNONE e T

1. Select "TEST_K" from "Port Control”
2. Click "EXECUTE" button and wait for it to change to re-enable
3. Check and ensure "Operation Succassful”

B Stop Pl Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
to enter the voltages of D+ and D-. Otherwise it automatically reads them from the
ProbeMeter.

9. Select "TEST_SEO_NAK" from "Port Control".
Click "EXECUTE" and wait until "Operation Successful" in the "Status Window" is

shown.
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Step 6 of 7

Select Downstieam Device Host Port Control
MOME Port Control Port
[TEST_SE0_NAK =l

Status Window [ n
Operation Successtul

Erumerste Bus |

Downstream Dewvice Control

Address
EXECUTE | g Retun To Main

JNONE o

1. Select "TEST_SECQ_MAK" from "Port Control”
2. Click "EXECUTE" button and wait for it to change to re-enable
3. Check and ensure "Operation Succassful”

B Stop Pl Next

If the user has selected "Digital Multimeter (Manual)" in the test configuration (see
Chapter 3.2, "Configuring the test", on page 19), the application prompts the user
to enter the voltages of D+ and D-. Otherwise it automatically reads them from the
ProbeMeter.

10. Return in the HS Electrical Test Tool to the Main menu.

User Manual 1317.4455.02 — 14 161



R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB 2.0 compliance tests
USB 2.0 Host tests

Step 7 of 7

Select Downstieam Device Host Part Control
- Fo Cono P
|NONE ~| |‘.

Status Window [

Enumerate Bus

Downstream Device Control

Address .
G =1k EXECUTE Return To Main| q

1. Click "Return To Main" button

B Stop Pl Next

The results are saved and can be viewed in the report.

4.3.2 Full Speed, Low Speed and Legacy Host Tests

In addition to the high-speed tests described in the preceeding chapter, the device
under test must also pass a set of full speed and low speed compliance tests applica-
ble to high-speed devices. The documentation of these legacy tests can be found in
the "USB-IF Full and Low Speed Compliance Test Procedure" manual issued by the
USB-IF. The manual is available at http://www.usb.org/developers.

To perform full speed and low speed compliance tests, you can use also a 4-channel
R&S RTO/RTO6/RTP with less than 2 GHz bandwidth.
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USB 3.2 compliance tests
USB 3.2 device tests

5 USB 3.2 compliance tests

USB 3.2 compliance tests require option R&S RTP-K101.

The USB 3.2 comliance tests, test the limits as defined in the "Electrical Compliance
Test Specification Enhanced SuperSpeed Universal Serial Bus, Rev1" specification.

5.1 USB 3.2 device tests

5.1.1 Measurement setups

When performing USB 3.2 device compliance tests, you can use one of the following

setups:

o Gen 1 device type-A test SEIUP....coi i 163
e Gen 2 device type-A teSt SEIUP.....oi i 164
e Gen 2 captive cable device type-A test SetUP.......ccueeviiiiiiiiiiiie e, 164
o Gen 2 device type-C teSt SEIUP.....uuriiiiiiiieie e 164
e (Gen 2 captive cable device type-C test setup........cceeeeeiieiirreeeee 165
o Device tests With R&S RT-ZB2........uuuuuiiiiiiiieie e 165

5.1.1.1 Gen 1 device type-A test setup

Required settings:

e "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source" = "Standard-A"
The required equipment is listed in the following table.

Table 5-1: Gen 1 device Type-A tests equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
USBS3ET device test fixtures Device test fixture 1 1
Device test fixture 2 1

DUT The device you want to test 1

Adapters R&S RT-ZA16 adapter 2

A pair of matched SMA cables if USB-IF - 1

host test fixture is used

Short A-B or A-uB Cable To connect the DUT and the test fixture 1

USB type A-B cable To connect the two test fixtures 1
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5.1.1.2 Gen 2 device type-A test setup

Required settings:

® "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source"="Standard-A"

The required equipment is listed in the following table.

Table 5-2: Gen 2 device Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31AET device test fixtures Device test fixture 1A 1
5.6 " CLB test fixture 1
DUT The device you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
USB type A-uB Cable To connect the two test fixtures 1
5.1.1.3 Gen 2 captive cable device type-A test setup
Required settings:
e "Test Fixture for USB 3.2" = "USB-IF"
® "Connector source"="Standard-A"
e "Captive Cable" = "Enabled"
The required equipment is listed in the following table.
Table 5-3: Gen 2 device captive cable Type-A test equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31AET device test fixtures Captive cable device fixture type-A 1
DUT The captive cable device you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
5.1.1.4 Gen 2 device type-C test setup
Required settings:
® '"Test Fixture for USB 3.2" = "USB-IF"
® "Connector source"="Type-C"
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The required equipment is listed in the following table.

Table 5-4: Gen 2 device Type-C tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
USB31CET device test fixtures Device test fixture 1C 1

5.6 " CLB test fixture 1
DUT The device you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
USB type C Cable To connect the two test fixtures 1

5.1.1.5 Gen 2 captive cable device type-C test setup

Required settings:

® "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source" = "Type- C"

e "Captive Cable" = "Enabled"

The required equipment is listed in the following table.

Table 5-5: Gen 2 device captive cable Type-C test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

USB31CET device test fixtures Captive cable device fixture type C 1
DUT The captive cable device you want to test 1
Adapters R&S RT-ZA16 adapter 2

A pair of matched SMA cables if USB-IF - 1
host test fixture is used

5.1.1.6 Device tests with R&S RT-ZB2

Required settings:
® "Test Fixture for USB 3.2" = "Rohde & Schwarz"
® "Connector source" = "Standard-A"

The required equipment is listed in the following table.
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Table 5-6: Device Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
Test fixture R&S RT-ZB2 1
DUT The device you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables - 1
BNC- SMA adapters - 1
USB cable To connect the fixture and the oscilloscope 1
Waveform generator (optional) R&S RTP-B6/Tabor WX2182B/Tabor 1
WX2182C
DUT The device you want to test 1

5.1.2 Gen1 (5GT/s) low frequency periodic signaling Tx

This test verifies that the low frequency periodic signal transmitter meets the timing
requirements as defined in the specification.

Test preparation

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

e Configure and initiate the test with DUT type = "Device", see Chapter 3.3, "Initiat-
ing the test", on page 26

For an overview of the needed equipment, see Chapter 5.1.1, "Measurement setups”,
on page 163.
Running the test

1. Select the "Gen1 (5GT/s) Low Frequency Periodic Signaling Tx (TD.1.1 )" test
case.
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R&S ScopeSuite o X

© About @ Help

Long Channel Transmitted Eye (TD.1.3)
S5C Profile (TD.1.6)
a Gen 2 (10 GT/s)
4 SuperSpeedPlus Transmitted Eye and SSC Profile
Short Channel Transmitted Eye (TD.1.4)

Long Channel Transmitted Eye (TD.1.4)

Device Under Test

Connector Source (@) Standard-A

Power Source (@) Bus-powered (_

Captive Cable ||

Export Waveforms

@ Back  Session Device_20201110_141817 [, Show Report
() a Al Properties ~ Limit Manager ~Results Instruments  Report Config
0 » USB20 Channel Setup
B Skew
L] 4 UsB32 Positive CH ‘ 0 ps
E 4 Gen1(5G1f) Negative CH ‘ 0 ‘ ps
Low Frequency Periodic Signaling TX (TD.1.1)
3 Test Fixture
4 SuperSpeed Transmitted Eye
Short Channel Transmitted Eye (TD.1.3) USB 3.2 (@) R&S RT-ZB2 () USB-IF

) Type-C

Self-powered

SSC Profile (TD.1.7) Erable []
nable

ooooooooon

Transmit Equalization Test (TD.1.5)
Offline Execution

Enable ||

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2 USB 3.2 Hub test

5.2.1 Measurement setups

When performing USB 3.2 device compliance tests, you can use one of the following
setups:

@ Gen 1 HUD TYPE-A SEIUP....uuiiiiiiiiieie ettt e e e e e e e e e eeee s 168
o Gen 2 Hub Type-A test SEUPD...ouiiiiiiiiiccccce e 168
e (Gen 2 upstream captive cable hub type-A test setup.......ueveieciciciiiiiiii, 169
o Gen 2 hub type-C teSt SETUP ... uuuriieiiiiiee e 169
e Gen 2 upstream captive cable hub type-C Test setup.......cceveviiiccciiiiiiieee 170
e Hub tests With R&S RT-ZB2........ccveiiiiiieee ettt e 170
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Gen 1 Hub Type-A setup

Required settings:

USB 3.2 Hub test

® "Test Fixture for USB 3.2" = "USB-IF"
® "Connector source" = "Standard-A"

The required equipment is listed in the following table.

Table 5-7: Gen 1 hub Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB3ET test fixtures Device test fixture 1 1
Device test fixture 2
DUT Upstream tests: The hub you want to test 1
Downstream tests: The hub and the
host/hub controller you want to test
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
Short A-B or A-uB Cable To connect the DUT and the test fixture
USB type A-B cable To connect the two test fixtures 1
5.2.1.2 Gen 2 Hub Type-A test setup
Required settings:
® '"Test Fixture for USB 3.2" = "USB-IF"
® "Connector source" = "Standard-A"
The required equipment is listed in the following table.
Table 5-8: Gen 2 hub Type-A tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31AET test fixtures Device test fixture 1A 1
5.6 " CLB test fixture 1
DUT Upstream tests: The hub you want to test 1
Downstream tests: The hub and the
host/hub controller you want to test
Adapters R&S RT-ZA16 adapter 2
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USB 3.2 Hub test

Item Description, model Quantity
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
USB type A-uB Cable (1m) To connect the two test fixtures 1
5.2.1.3 Gen 2 upstream captive cable hub type-A test setup
Required settings:
® "Test Fixture for USB 3.2" = "USB-IF"
® "Connector source"="Standard-A"
e "Captive Cable" = "Enabled"
The required equipment is listed in the following table.
Table 5-9: Gen 2 upstream hub captive cable Type-A test equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31AET test fixtures Captive cable fixture type-A 1
DUT The captive cable hub you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF at least 2 GHz bandwidth 1
host test fixture is used
Gen 2 hub type-C test setup
Required settings:
® '"Test Fixture for USB 3.2" = "USB-IF"
® "Connector source" = "Type- C"
The required equipment is listed in the following table.
Table 5-10: Gen 2 hub Type-C tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31CET test fixtures Device test fixture 1C 1
5.6 " CLB test fixture 1
DUT Upstream tests: The hub you want to test 1
Downstream tests: The hub and the
host/hub controller you want to test
Adapters R&S RT-ZA16 adapter 2
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USB 3.2 Hub test

Item Description, model Quantity
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
USB type C Cable To connect the two test fixtures 1
5.2.1.5 Gen 2 upstream captive cable hub type-C Test setup

Required settings:

® "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source" = "Type- C"

e "Captive Cable" = "Enabled"

The required equipment is listed in the following table.

Table 5-11: Gen 2 upstream hub captive cable Type-C test equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth

USB31CET test fixtures Captive cable device fixture 1
DUT The captive cable hub you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used

Hub tests with R&S RT-ZB2

Required settings:

® "Test Fixture for USB 3.2" = "Rohde & Schwarz"

® "Connector source" = "Standard-A"

The required equipment is listed in the following table.

Table 5-12: Hub Type-A tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Test fixture R&S RT-ZB2 1
DUT The device you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables - 1
BNC-SMA adapters - 1
USB cable To connect the DUT and the fixture 1
170
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Item Description, model Quantity
To connect the fixture and the oscilloscope 1

Waveform generator (optional) R&S RTP-B6/Tabor WX2182B/Tabor 1
WX2182C

DUT The hub you want to test 1

5.2.2 Gen1 (5GT/s) upstream low frequency periodic signaling Tx

This test verifies that the upstream low frequency periodic signal transmitter meets the
timing requirements as defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,

on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) Upstream Low Frequency Periodic Signaling Tx
(TD.1.1)" test case.
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5.2.3

USB 3.2 Hub test

R&S ScopeSuite - O x
@ Back  Session Hub_20201116_104410 B Stowreport @ Aot @ Help
|i| a Al Properties | Limit Manager = Results Instruments  Report Config
O v USB20 Channel Setup

Skew
] « USB3.2 Positive CH | 0 ps
D + Gen1(5GI/s) Negative CH | 0 ps
Upstream Low Frequency Periodic Signaling TX (TD.1.1}
Test Fixture
] ¥ Upstream SuperSpeed Transmitted Eye
1 Upstream SSC Profile (TD.1.5) USB 3.2 (@) R&S RT-Z82 () USB-IF
|:| Downstream Low Frequency Periodic Signaling TX (TD.1.1) Device Under Test
] ¥ Downstream SuperSpeed Transmitted Eye
Connector Source (@) Standard-A () Type-C
] Downstream SSC Profile (TD.1.6) >~ ~landar -~ ype
] & Gen 2 (10 GT/s) Power Source (@) Bus-powered () Self-powered
[ v Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Captive Cable | |
Upstream Transmit Equalization Test (TD.1.5)
L ° q Export Waveforms
|:| ¥ Downstream SuperSpeedPlus Transmitted Eye and S5C Profile
Enable [ |
|:| Downstream Transmit Equalization Test (TD.1.5)

Offline Execution
Enable D

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Gen1 (5GT/s) Upstream SuperSpeed transmitted eye test

This test verifies that the transmitter meets the eye width, deterministic jitter and ran-
dom jitter requirements for the test conditions described in the specification for short
and long channel reference equalizer.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,

on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
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Running the test

1. Select the "Gen1 (5GT/s) Upstream SuperSpeed Transmitted Eye" test case.

R&S ScopeSuite =
@ Back Session Hub_20201116_104410 B, showReport (@) About (@ Help
Cl a Al Properties | Limit Manager = Results Instruments  Report Config
O - USB20 Channel Setup
Skew
L] 4 UsB32 Positive CH | 0 ps
Gen 1(5GT,
(i 4 Gen (6T Negative CH | 0 ps
1 Upstream Low Frequency Periodic Signaling TX (TD.1.1)
Test Fixture
4 Upstream SuperSpeed Transmitted Eye
Short Channel Transmitted Eye (TD.1.3) USB 3.2 (@) R&S RT-ZB2 () USB-IF
Long Channel Transmitted Eye (TD.1.3) Device Under Test
Upstream SSC Profile (TD.1.6)
Connector Source (@) Standard-A () Type-C
Downstream Low Frequency Periodic Signaling TX (TD.1.1) Y Standar / Type
+ Downstream SuperSpeed Transmitted Eye Power Source (@) Bus-powered () Self-powered
Downstream SSC Profile (TD.1.6) Captive Cable

Gen2 (10GT, i i
- Gen2(10GT/9) SigTest Version

¥ Upstream SuperSpeedPlus Transmitted Eye and SSC Profile

Gen 1
Upstream Transmit Equalization Test (TD.1.5)

¥ Downstream SuperSpeedPlus Transmitted Eye and SSC Profile
Export Waveforms

goooooooos s

Downstream Transmit Equalization Test (TD.1.5) -
Enable [ ]

Offline Execution

Enable

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.4 Gen1 (5GT/s) upstream SSC profile test

The test verifies that the transmitter meets SSC profile requirements, for measure-
ments at the compliance test port with spec required TX equalization as defined in the
specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,
on page 167.
Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13
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® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) Upstream SSC Profile Test (TD.1.6 )" test case.

R&S ScopeSuite - 0O x
@ Back Session Hub_20201116_104410 B, ShowReport @ About @ Help
|i| A All Properties  Limit Manager = Results Instruments  Report Config
O - USB20 Channel Setup

Skew

li‘ 4 USB3.2 Positive CH ‘ o] |ps
[ a Gen1(5GTfs) Negative CH ‘ 0 ps
I:‘ Upstream Low Frequency Periodic Signaling TX (TD.1.1)

Test Fixture
O w Upstream SuperSpeed Transmitted Eye
Upstream SSC Profile (TD.1.6) USB 3.2 (@) R&S RT-ZB2 ) USB-IF
Downstream Low Frequency Periodic Signaling TX (TD.1.1) Device Under Test
w Downstream SuperSpeed Transmitted Eye
Connector Source (@) L ) "
Downstream S5C Profile (TD.1.6) ® Standard-A - Type-C
& Gen2 (10 GT/s) Power Source (®) Bus-powered () Self-powered
v Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Captive Cable | |

Upstream Transmit Equalization Test (TD.1.5) EXpOV‘t Waveforms

¥ Downstream SuperSpeedPlus Transmitted Eye and S5C Profile
Enable [ |

OOooooooono

Downstream Transmit Equalization Test (TD.1.5)

Offline Execution
Enable D

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.5 Gen1 (5GT/s) downstream low frequency periodic signaling Tx

This test verifies that the downstream low frequency periodic signal transmitter meets
the timing requirements as defined in the specification.
Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,
on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10
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® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

1. Select the "Gen1 (5GT/s) Downstream Low Frequency Periodic Signaling Tx
(TD.1.1)" test case.

R&S ScopeSuite - 0O x
@ Back Session Hub_20201116_104410 [, Show Report @ About @ Help
E A Al Properties | Limit Manager = Results Instruments  Report Config
O v USE20 Channel Setup

. Skew

li‘ 4 UsB3.2 Positive CH | 0 ‘ ps
[ & Gen1(5GTfs) Negative CH | 0 ps
I:‘ Upstream Low Frequency Periodic Signaling TX (TD.1.1)

. Device Under Test

O ¥ Upstream SuperSpeed Transmitted Eye
O Upstream SSC Profile (TD.1.6) Connector Source (@) Standard-A () Type-C
Downstream Low Frequency Periodic Signaling TX (TD.1.1)

Power Source (@) Bus-powered () Self-powered

w Downstream SuperSpeedPlus Transmitted Eye and SSC Profile

I:‘ w Downstream SuperSpeed Transmitted Eye

O Downstream SSC Profile (TD.1.6) Export Waveforms

O a Gen2(10GT/s) Enable [ |
I:‘ ¥ Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Offline Execution

I:‘ Upstream Transmit Equalization Test (TD.1.5) Enable ‘ ‘
|

O

Downstream Transmit Equalization Test (TD.1.5)

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.6 Gen1 (5GT/s) downstream SuperSpeed transmitted eye test and
SSC profile

This test verifies that the transmitter meets the eye width, deterministic jitter and ran-
dom jitter requirements for the test conditions described in the specification for long
and short channel reference equalizer.
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Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,
on page 167.

Before you run the test, complete the following actions:

Initial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

LAN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) Downstream SuperSpeed Transmitted Eye" test case.
RE&S ScopeSuite - 0O =
Q@ Back Session Hub_20201116_104410 [ ShowReport () About @ Help
@ a All Properties  Limit Manager = Results Instruments  Report Config
H - USB20 Channel Setup
Skew
| 4 USB32 Positive CH | 0 ps
Il + Gen1(5GT/s) Negative CH : 0 ps
D Upstream Low Frequency Periodic Signaling TX (TD.1.1)
Device Under Test
O v Upstream SuperSpeed Transmitted Eye
O Upstream SSC Profile (TD.1.6) Connector Source (@) Standard-A () Type-C
D Downstream Low Frequency Periodic Signaling TX (TD.1.1) Power Source . Bus-powered Self-powered
Short Channel Transmitted Eve (TD.1.3) Test Setup
Long Channel Transmitted Eye (TD.1.3) Port | 1
O Downstream SSC Profile (TD.1.6) !
0 Gen2(10GT/9) SigTest Version
ry en 5]
O + Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Gen1
D Upstream Transmit Equalization Test (TD.1.5)
D w Downstream SuperSpeedPlus Transmitted Eye and S5C Profile EXDOH Waveforms
D Downstream Transmit Equalization Test (TD.1.5) Enable ]
Offline Execution
Enable
Ready to run.
2. Click "Test Single".
3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.
The results are saved and can be viewed in the report.
Further steps:
[ ]

Chapter 3.4, "Getting test results", on page 27
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5.2.7 Gen1 (5GT/s) downstream SSC profile test

The test verifies that the transmitter meets SSC profile requirements, for measure-
ments at the compliance test port with spec required TX equalization as defined in the

specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,

on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® [ AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating

the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) Downstream SSC Profile Test" test case.

R&S ScopeSuite
@ Back Session Hub_20201116_104410

a Al
v USB 2.0
a USB32

& Gen1(5GT/s)

¥ Upstream SuperSpeed Transmitted Eye

Upstream SSC Profile (TD.1.6)

Oo0ooQd mmO m

¥ Downstream SuperSpeed Transmitted Eye
Downstream SSC Profile (TD.1.6)

4 Gen 2 (10 GT/s)

Upstream Transmit Equalization Test (TD.1.5)

ooooo

Downstream Transmit Equalization Test (TD.1.5)

Ready to run.

Upstream Low Frequency Periodic Signaling TX (TD.1.1}

Downstream Low Frequency Periodic Signaling TX (TD.1.1)

I

¥ Upstream SuperSpeedPlus Transmitted Eye and SSC Profile

w Downstream SuperSpeedPlus Transmitted Eye and S5C Profile

- O x

[, Show Report @ rbout @ Hep

Properties | Limit Manager ~Results Instruments  Report Config

Channel Setup
Skew

Positive CH 0 ps
Negative CH | 0 ps
Device Under Test
Connector Source (@) Standard-A () Type-C

Power Source (®) Bus-powered () Self-powered

Test Setup
Port | 1
Export Waveforms
Enable

Offline Execution

Enable :

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
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5.2.8

USB 3.2 Hub test

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Gen2 (10GT/s) upstream SuperSpeed transmitted eye test and SSC
profile

This test verifies that the transmitter meets the eye width, eye height, deterministic jitter
and random jitter requirements for the test conditions described in the specification for
long and channel reference equalizer.

The "SSC Profile Test" verifies that the transmitter meets SSC profile requirements, for
measurements at the compliance test port with spec required TX equalization as
defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups",

on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26
Running the test

1. Select the "Gen2 (10GT/s) Upstream SuperSpeed Transmitted Eye Test and SSC
Profile" test case .
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R&S ScopeSuite - 0O X
@ Back Session Hub_20201116_104410 B, showReport @@ About @ Help
D a Al Properties = Limit Manager = Results Instruments  Report Config
0 - USB20 Channel Setup

. Skew
[m] « UsB3z2 Positive CH | 0 ps
Gen 1 (5 GT, |
D 4 Genii & Negative CH | 0 ps
|:| Upstream Low Frequency Periodic Signaling TX (TD.1.1}
Device Under Test
O v Upstream SuperSpeed Transmitted Eye
] Upstream SSC Profile (TD.1.6) Connector Source (@) Standard-A () Type-C
|:| Downstream Low Frequency Periodic Signaling TX (TD.1.1) Power Source (@) Bus-powered () Self-powered
O v Downstream SuperSpeed Transmitted Eye o
Captive Cable ||
] Downstream SSC Profile (TD.1.6)
| + Gen2(10GT/S) Export Waveforms
a Upstream SuperSpeedPlus Transmitted Eye and SSC Profile Enable
Short Channel Transmitted Eye (TD.1.4) Offline Execution
Long Channe! Transmitted Eye (TD.1.4) Enable

S5C Profile (TD.1.7)
Upstream Transmit Equalization Test (TD.1.5)

w Downstream SuperSpeedPlus Transmitted Eye and S5C Profile

OO0O0XxAE

Downstream Transmit Equalization Test (TD.1.5)

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.9 Gen2 (10GT/s) upstream transmit equalization test

This test verifies that the transmitter meets requirements for transmit equalization as
defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,
on page 167.
Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26
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USB 3.2 Hub test

Running the test

1. Select the "Gen2 (10GT/s) Upstream Transmit Equalization Test (TD.1.5)" test

case.
R&S ScopeSuite - O x
@ Back  Session Hub_20201116_104410 K, ShowReport @) About @ Help
@ a Al Properties  Limit Manager Results Instruments  Report Config
O - USB20 Channel Setup
Skew
D 4 UsB3.2 Positive CH | 0 ‘ ps
D v Gen1(EGIf) Negative CH | O ‘ ps
O] 4 Gen2(10GT/s)
Test Fixture
D ¥ Upstream SuperSpeedPlus Transmitted Eye and SSC Profile
Upstream Transmit Equalization Test (TD.1.5} USB 3.2 (@) R&S RT-ZB2 () USB-IF
D ¥ Downstream SuperSpeedPlus Transmitted Eye and S5C Profile Device Under Test
D Downstream Transmit Equalization Test (TD.1.5)
Connector Source (@) Standard-A () Type-C

Power Source (®) Bus-powered () Self-powered

Captive Cable | |

Export Waveforms

Enable | |

Offline Execution

Enable D

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.10 Gen2 (10GT/s) downstream SuperSpeedPlus transmitted eye test
and SSC profile

This test verifies that the transmitter meets the eye width, eye height, deterministic jitter
and random jitter requirements for the test conditions described in the specification for
long and short channel reference equalizer.

The "SSC Profile Test" test verifies that the transmitter meets SSC profile require-
ments, for measurements at the compliance test port with spec required TX equaliza-
tion as defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,
on page 167.
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USB 3.2 Hub test

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen2 (10GT/s) Downstream SuperSpeedPlus Transmitted Eye Test
and SSC Profile" test case.

R&S ScopeSuite - o x
@ Back  Session Hub_20201116_104410 [, showReport @ About @@ Help
(] a Al Properties  Limit Manager ~Results Instruments  Report Config
| v UsB20 Channel Selection
m 4 USB32 Positive Channel
O v Gen1(5GT/s)
Negaie Crannel
Il 4 Gen2(10GT/s)
Il v Upstream SuperSpeedPlus Transmitted Eye and S5C Profile Test Setup
Upstream T it Equalization Test (TD.1.5]
L pstream Transmit Equalization Test (TD.1.5) Positive Channel Skew | 0 ps
4 Downstream SuperSpeedPlus Transmitted Eye and SSC Profile
Negative Channel Skew | 0 ps
Short Channel Transmitted Eye (TD.1.4)
Long Channel Transmitted Eye (TD.1.4) Power Saurce

SSC Profile (TD.1.7) .
(®) Bus-powered (_) Self-powered

OEA

Downstream Transmit Equalization Test (TD.1.5)

Connector Source
(@ Standard-A () Type-C
Captive Cable
Export Waveforms
Enable

Offline Execution

Enable [ |

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.2.11 Gen2 (10GT/s) downstream transmit equalization test

This test verifies that the transmitter meets requirements for transmit equalization as
defined in the specification.

User Manual 1317.4455.02 — 14 181



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 USB 3.2 compliance tests

USB 3.2 Hub test

Test preparation

For an overview of the needed equipment, see Chapter 5.2.1, "Measurement setups”,

on page 167.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Hub", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen2 (10GT/s) Downstream Transmit Equalization Test (TD.1.5)" test

case.

R&S ScopeSuite - 0O x
@ Back  Session Hub_20201116_104410 B ShowReport @ About @ Hep
|§| a Al Properties = Limit Manager = Results Instruments  Report Config
0 - USB20 Channel Setup

Skew
|i| 4 UsB3.2 Positive CH | 0 ps
D v Gen 16T/ Negative CH | 0 ps
[m] A Gen2(10GT/fs)
Device Under Test
|:| w Upstream SuperSpeedPlus Transmitted Eye and SSC Profile
O Upstream Transmit Equalization Test (TD.1.5) Connector Source (@) Standard-A () Type-C
|:| ¥ Downstream SuperSpeedPlus Transmitted Eye and SSC Profile Power Source . Bus-powered Self-powered
Downstream Transmit Equalization Test (TD.1.5)
Export Waveforms
Enable
Offline Execution
Enable
Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27
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5.3 USB 3.2 Host tests

5.3.1 Measurement Setups

When performing USB 3.2 host compliance tests, you can use one of the following set-

ups:
o Gen 1 Host Type-A Test Setup.ccciii i 183
o Gen 2 Host Type-A Test SetUP.ccviiiiii i 183
o Gen 2 Host Type-C TeSt SELUP....ccuuriiiiiiiiee ettt e e e e e e e e 184

5.3.1.1 Gen 1 Host Type-A Test Setup

Required settings:

® "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source"="Standard-A"

The required equipment is listed in the following table.

Table 5-13: Gen 1 host Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
USBS3ET test fixtures Host test fixture 1 1

5" Device test fixture 2 1
DUT The host you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1

host test fixture is used

USB Type A-B cable To connect the two test fixtures 1

5.3.1.2 Gen 2 Host Type-A Test Setup

Required settings:

e "Test Fixture for USB 3.2" = "USB-IF"

® "Connector source"="Standard-A"

The required equipment is listed in the following table.

Table 5-14: Gen 2 host Type-A tests equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

USB31AET host test fixtures Host test fixture 1A 1
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USB 3.2 compliance tests

5.3.1.3

5.3.2

USB 3.2 Host tests

Item Description, model Quantity
5.6 " CLB test fixture 1
DUT The host you want to test 1
Adapters R&S RT-ZA16 adapter 2
A pair of matched SMA cables if USB-IF - 1
host test fixture is used
USB Type A-uB Cable (1m) To connect the two test fixtures 1
Gen 2 Host Type-C Test Setup
Required settings:
® '"Test Fixture for USB 3.2" = "USB-IF"
® "Connector source"="Type-C"
The required equipment is listed in the following table.
Table 5-15: Gen 2 host Type-C tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
USB31AET test fixtures Host test fixture 1C 1
5.6 " CLB test fixture 1
DUT The host you want to test 1
Adapters R&S RT-ZA16 adapter 2

A pair of matched SMA cables if USB-IF
host test fixture is used

USB Type C Cable

To connect the two test fixtures

Gen1 (5GT/s) Low Frequency Periodic Signaling Tx

This test verifies that the low frequency periodic signal transmitter meets the timing
requirements as defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.3.1, "Measurement Setups",

on page 183.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",

on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13
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® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) Low Frequency Periodic Signaling Tx (TD.1.1)" test case.

R&S ScopeSuite - 0O X
@ Back Session Host 20201116_104357 B, ShowReport @@ About @ Help
E a Al Properties | Limit Manager = Results Instruments  Report Config
0 - USB 20 Channel Setup

Skew
L] 4 USB32 Positive CH ‘ 0 ps
W a Gen1(5GI/s)

Negative CH ‘ 4] ps

Low Frequency Periodic Signaling TX (TD.1.1)

‘

§ Device Under Test
w SuperSpeed Transmitted Eye

S5C Profile (TD.1.6) Connector Source (@) Standard-A () Type-C
4 Gen2(10GT/s) Power Source (@) Bus-powered () Self-powered
w SuperSpeedPlus Transmitted Eye and SSC Profile

Ooooond

Transmit Equalization Test (TD.1.5) Export Waveforms

Enable | |
Offline Execution

Enable [/]

DP waveform

‘ r Select

DN waveform

‘ @ Select

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.3.3 Gen1 (5GT/s) SuperSpeed Transmitted Eye

This test verifies that the transmitter meets the eye width, deterministic jitter and ran-
dom jitter requirements for the test conditions described in the specification for short
and long channel reference equalizer.

Test preparation

For an overview of the needed equipment, see Chapter 5.3.1, "Measurement Setups",
on page 183.
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USB 3.2 Host tests

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) SuperSpeed Transmitted Eye" test case.

R&S ScopeSuite - O x
@ Back Session Host_20201116_104357 B, ShowReport (@ About @ Help
E‘ a All Properties | Limit Manager | Results Instruments  Report Config
O - USB20 Channel Setup

Skew

Tl 4 USB3.2 Positive CH ‘ 0 ps
E‘ « Gen1(3GT/) Negative CH ‘ 0 ps
I:‘ Low Frequency Periodic Signaling TX (TD.1.1)

. Device Under Test
& SuperSpeed Transmitted Eye
Short Channel Transmitted Eye (TD.1.3) Connector Source (@) Standard-A () Type-C
Long Channel Transmitted Eye (TD.1.3) Power Source . Bus-powered / Self-powered
| S5C Profile (TD.1.6)

0 « Gen2(10GT/5) SigTest Version
| + SuperSpeedPlus Transmitted Eye and SSC Profile Gen1
D Transmit Equalization Test (TD.1.5)

Export Waveforms
Enable | |
Offline Execution
Enable | |
Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

5.3.4 Gen1 (5GT/s) SSC Profile Test

The test verifies that the transmitter meets SSC profile requirements, for measure-
ments at the compliance test port with spec required TX equalization as defined in the
specification.
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USB 3.2 Host tests

Test preparation

For an overview of the needed equipment, see Chapter 5.3.1, "Measurement Setups",
on page 183.
Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "Gen1 (5GT/s) SSC Profile Test (TD.1.6)" test case.

R&S ScopeSuite - O x
Q@ Back Session Host_20201116_104357 E, showReport @ About @ Help
li‘ a All Properties ~ Limit Manager = Results Instruments  Report Config
0O v USBE20 Channel Setup
Skew
[ a USB32 Pasitive CH | 0 |ps
Gen 1 (5 GT,
I 4 Gen1(5GT/s) Negative CH | 0 ps
D Low Frequency Periodic Signaling TX (TD.1.1)
Device Under Test
[l ¥ SuperSpeed Transmitted Eye

‘

SSC Profile (TD.1.6) Connector Source (@) Standard-A () Type-C

a Gen 2 (10 GT/s) Power Source (@) Bus-powered () Self-powered

¥ SuperSpeedPlus Transmitted Eye and SSC Profile
Export Waveforms

O0onfd

Transmit Equalization Test (TD.1.5)
Enable | |

Offline Execution

Enable [ |

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

User Manual 1317.4455.02 — 14 187



R&SPRTO-K21, R&S®RT0O6-K21, R&S®RTP-K21/-K101/-K102 USB 3.2 compliance tests

USB 3.2 Host tests

5.3.5 Gen2 (10GT/s) SuperSpeedPlus Transmitted Eye and SSC Profile

This test verifies that the transmitter meets the eye width, eye height, deterministic jitter
and random jitter requirements for the test conditions described in the specification for
short and long channel reference equalizer.

The "SSC Profile Test" verifies that the transmitter meets SSC profile requirements, for
measurements at the compliance test port with spec required TX equalization as
defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.3.1, "Measurement Setups",
on page 183.
Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test

1. Select the "(10GT/s) SuperSpeedPlus Transmitted Eye and SSC Profie" test case.

R&S ScopeSuite - O x
@ Back Session Host_20201116_104357 B, ShowReport @ About @ Help
@ a All Properties Limit Manager Results Instruments  Report Config
0 - USB20 Channel Setup
Skew
li‘ 4 USB3.2 Positive CH ‘ 0 ps
Gen 1(5GT,
[l 4 Gen1(5GT/s) Negative CH ‘ 0 ps
D Low Frequency Periodic Signaling TX (TD.1.1)
. Device Under Test
O v SuperSpeed Transmitted Eye
] S5C Profile (TD.1.6) Connector Source (@) Standard-A () Type-C
O & Gen2(10GT/s) Power Source (@) Bus-powered () Self-powered

‘

4 SuperSpeedPlus Transmitted Eye and SSC Profile
Captive Cable I:‘

Short Channel Transmitted Eye (TD.1.4)

Long Channel Transmitted Eye (TD.1.4) EXpOF‘t Waveforms

S5C Profile (TD.1.7) Enable ||
[l Transmit Equalization Test (TD.1.5) Offline Execution

Enable ||

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
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5.3.6

USB 3.2 Host tests

When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Gen2 (10GT/s) Transmit Equalization Test

This test verifies that the transmitter meets requirements for transmit equalization as
defined in the specification.

Test preparation

For an overview of the needed equipment, see Chapter 5.3.1, "Measurement Setups",

on page 183.

Before you run the test, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® Configure and initiate the test with DUT type = "Host", see Chapter 3.3, "Initiating
the test", on page 26

Running the test
1. Select the "Gen2 (10GT/s) Transmit Equalization Test (TD.1.5)" test case.

R&S ScopeSuite - 0O X
@ Back Session Host 2020116104357 B, ShowReport () About @ Help
E‘ A Al Properties | Limit Manager = Results Instruments  Report Config
O v USB20 Channel Setup
Skew

wm a USB3.2 Positive CH ‘ 0 ps
D 4 Gen1(5GT/s) Megative CH ‘ o ps
D Low Frequency Periodic Signaling TX (TD.1.1)

. Device Under Test
| v SuperSpeed Transmitted Eye
] SSC Profile (TD.1.6) Connector Source (@) Standard-A () Type-C

Gen 2 (10 GT, = -~

Ol a Gen2( /s) Power Source (@) Bus-powered () Self-powered
] v SuperSpeedPlus Transmitted Eye and SSC Profile
Transmit Equalization Test (TD.1.5) Export Waveforms

Enable [ |

Offline Execution

Enable | |

Ready to run.
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USB 3.2 Host tests

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27
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Test configuration for USB3.2-RX

6 USB3.2 Rx compliance tests

USB 3.2 receiver compliance tests you can test your USB devices, to the limits defined
in:

® For USB 3.2 Gen1 (5 GT/s) with legacy connectors: SuperSpeedPHYComplian-
ceTest_Spec1 0a

® ForUSB 3.2 Gen2 (10 GT/s) and Gen1 (5 GT/s) with Type-C connectors: Enhan-
cedSuperSpeedPHYComplianceTestSpec

USB 3.2 Rx compliance tests require option R&S RTP-K102.

6.1 Test configuration for USB3.2-RX

6.1.1 Test configuration for calibration

In this dialog, you can configure the properties for the calibration.

R&S ScopeSuite

- O x
@ Back Session Calibration_20230314_103736 B, showReport @ About @ Help
m Limit Manager  Results Instruments  Report Config
[ ¥ USB3.2 Gen1 5GT/s Channels

v USB3.2 Gen2 10GT/s
Skew

Data+ Ch1 » |0 ps v
Data- "‘v—é’cns v 0 ps v

Retrieve Skew

Test Setup
Compliance Load Board | 56" -
De-emphasis | -1.0 w | dB
Auto calibrated values |/
BERT Amplitude Vpp
BERT Post-Cursor1 dB
BERT Pre-Cursorl dB
Expert Mode
Ready to run
Channels

In this section you can select the oscilloscope channels used for the Data +/ Data -
setup and set the skew for each channel.
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Skew «— Channels
The skew compensates signal propagation differences between channels caused by
the different length of cables, probes, and other sources.

When creating a session, the skew values are read from the oscilloscope and the skew
fields are updated. You can also enter the skew value for each channel. Measure the
deskew of each channel before you start the compliance test.

Retrieve skew < Channels
The skew values are read from the oscilloscope and updated.

Compliance Load Board
Selects the used compliance load board: "5.6", "7.1"", "8.1".

De-emphasis
Selects the value of the De-emphasis.

Auto calibrated values
If enabled, uses the auto-calibrated value for the BERT obtained when running the
"TD.1.10.1 Amplitude, Pre-shoot and Deemphasis" calibration test.

If "Auto calibrated values" is not enabled, you can specify the amplitude, pre-cursor
and post-cursor values manually.

BERT settings
When using a bit error rate tester, you can define some of its properties manually. This
is only possible, if "Auto calibrated values" is deactivated.

Manual input of the BERT values is only recommended for de-bugging purpose when
"TD.1.10.1 Amplitude, Pre-shoot and Deemphasis" calibration does not return desired
results.

"BERT Ampli- Amplitude of the BERT in Vpp.
tude"

"BERT Post- The Post-Cursor1 value of the BERT in dB.
Cursor1"

"BERT Pre- The Pre-Cursor1 value of the BERT in dB.
Cursor1"

Expert Mode
If enabled, the guided step images are not shown during the test run. It is assumed
that the hardware setup is already available.

6.1.2 Test configuration for device, hub and host

In this dialog, you can configure the properties for the calibration.
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Test configuration for USB3.2-RX

R&S ScopeSuite - 0O x

@ Back Session Hub_20230418_153642 B, ShowReport () About @ Help

] 2 Al Properties  Limit Manager | Results Instruments  Report Config
A USB3.2Genl 5GT/s Load Calibration

TD.183..19/TD.1.9.3..20 Receiver Jitter Tol Test - Long channel )
M d ecelver Jitter Tolerance fest - Long channe Calibration path C:\ProgramData\Rohde-Schwarz\RSScopeSuite

v TD.1821..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel \5.30.1\Sessions\USBReceiver\Calibration
\Calibration_20230418_105121

a USB32Gen2 10GT. ’
L e /s Calibration Session | Calibration 20230418 105121
4 TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Calibrated configurations CLB/Deemphasis
7 Loopback Mode Tl
StdA, Upstream Shortch
¥ Measurement Std-B, pB Tong Ch.
Gen1 D Short Ch NA.
v TD.1.1031..32 Receiver Jitter Tolerance Test - Short channel
Up-t Long Ch.
Type-C
Downstream [“Short ch
Upstream  [ioilh
PP i Short Ch NA.
o 5 Long Ch.
Shart Ch NA.
Gen2
Voo | el
. L Short Ch NA.
o Tong Ch.
Short Ch NA.

Test Setup

Port Direction | Upstream ¥
port | std-A v

Extended

Ready to run.

Calibration path
Displays the absolute path to the selected calibration folder specified in "Calibration"
session.

Calibration session
Chooses a calibration session. You have to perform a calibration before performing
measurement tests.

A calibration has to be performed, each time an item of the measurement equipment is
changed.

Calibration table
The calibration table displays the calibration status of the available test setups. Thus it
displays which measurement tests can be currently performed.

Calibrated configurations CLB/Deemphass
Long Ch
Sed-A e Short Ch
Sed-B. ub Long Ch
Genl Downstream [ MA.
Long Ch.
Type-C Up-/
pe Downstream | choet Ch
7.1%/-
e Long Ch. /-3.0 dB
Sud-A b NA.
E Long Ch. 5.67/-5.0 dB
Gen2 Short Ch. NA
Long Ch. 5.67/-5.0 dB
Upstream
T . Short Ch. NA
I Long Ch 5.67/-5.0 dB
Short Ch. NA

The calibration table It displays an overview of all available test setups and contains
the following information:

® USB3.2 generation: Gen1 or Gen2

Port standard: Std-A, Std-B, uB, Type-C
Port direction: upstream and downstream
Channel: long and short
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6.2

6.2.1

USB 3.2-RX calibration

® CLB/ Deemphasis: displays information about which compliance load board (CLB)
is used and its deemphasis value.

The values of the table are color coded and the colors represent the current calibration
status for the respective test setup:

® Grey: no calibration values available. You cannot perform a test.

® Green: calibration values are available. You can perform tests for the respective
test.

® Yellow: calibration values are available, but not fully within calibration standard. You
can perform tests for the respective test.

® Blue frame: highlights the currently selected test setup.

Port Direction
Selects the port direction: upstream (device) or downstream (host).

Port

Defines the port. You can select one of the available port standards:

e "Std-A"

® "Std-B": available only for "Port Direction" = "Upstream "

® "Micro-B": available only for "Port Direction" = "Upstream "

. llTyF)e _Cll

® "[Gen1] Tethered (standard A plug)": available only for "Port Direction" = "Upstream

® "[Gen2] Captive (Std-A plug)": available only for "Port Direction" = "Upstream "
® "[Gen2] Captive (Type-C plug)": available only for "Port Direction" = "Upstream "

For "Host"/"Hub" test cases, it also sets the port number. Once a standard has been
selected for a certain port,

Extended
If enabled, the bit error is measured on signal injected with a range of Sinusoidal Jitter
(SJ) amplitudes (min to max).

If disabled, the signal bit error is measured with the lowest compliant SJ amplitude.

USB 3.2-RX calibration

Before performing any USB 3.2-RX measurements, you have to calibrate your test
setup.

The calibration test cases have to be performed in the given order.

USB 3.2 Gen1 5GT/s amplitude and de-emphasis calibration

This test performs calibration of the test setup for the amplitude and de-emphasis for
USB 3.2 Gen1 5GT/s tests.
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USB 3.2-RX calibration

Test equipment

Table 6-1: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
Running the test

1. Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.1/ TD 1.9.1 Amplitude and De-empha-
sis calibration" test case.

R&S ScopeSuite - O x

@ Back Session Calibration_20230418_105121 B, showReport () About (@ Help

a All Properties | Limit Manager = Results Instruments  Report Config

a USB3.2 Gen15GT/s

Channels
TD.1.8.1/TD.1.9.1 Amplitude and De-emphasis Calibration
TD.1.8.20/TD1.9.21 Short Channel Calibration Skew
. Connection: Std-A, Std-B, B Datas |y ch1 ~ | 0 | ps ~
a TD.1.8.2 Upstream Rj, Sj and Eye Height Calibration Data- | g Ch3 ~ | 0 ps -
Random Jitter Retrieve Skew
Sinusoidal Jitter
Test Setup
Eye Height
a TD.1.8.2 Downstream Rj, Sj and Eye Height Calibration Expert Mode

Random Jitter
Sinusoidal Jitter
Eye Height
a Connection: Type-C
a TD.1.92 Rj and Sj Calibration
Random Jitter
Sinusoidal Jitter

v USB3.2 Gen2 10GT/s

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

Using a test pattern of 64 ones, 64 zeros followed by 128 bits of a 1010 clock pattern,
the amplitude is calibrated by adjusting the output amplitude of the BERT until the
scope measures a peak to peak amplitude of 800 mV. The de-emphasis is calibrated
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USB 3.2-RX calibration

by adjusting Post-Cursor1 of the BERT until the scope measures a de-emphasis of 3.0
dB.
6.2.2 USB 3.2 Gen1 5GT/s short channel calibration

This test performs calibration of the test setup for the short channel of USB 3.2 Gen1
5GT/s tests.

Test equipment

Table 6-2: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.20/ TD 1.9.21 Short Channel calibra-
tion" test case.

R&S ScopeSuite - o x
@ Back Session Calibration_20230418_105121 B, showReport () About (@) Help
[] a Al PrupT Limit Manager  Results Instruments  Report Config

| | 4 USB3.2 Gen1 5GT/s Channels

TD.1.8.1/TD.1.9.1 Amplitude and De-emphasis Calibration

TD.1.8.20/TD1.9.21 Short Channel Calibration 15
a Connection: Std-A, Std-B, pB Data+ J"é Chi - ‘ 0 ‘ps M
4 TD.1.8.2 Upstream R, Sj and Eye Height Calibration Data- .‘Lé ch3 - ‘ 0 ps T
Random litter Retrieve Skew

Sinusoidal Jitter
Test Setup
Eye Height
4 TD.1.8.2 Downstream Rj, Sj and Eye Height Calibration Expert Mode
Random Jitter
Sinusoidal Jitter
Eye Height
4 Connection: Type-C
4 TD.1.9.2 Rj and §j Calibration
Random litter

Sinusoidal Jitter

v USB3.2 Gen2 10GT/s

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
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When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

Using a test pattern of 64 ones, 64 zeros followed by 128 bits of a 1010 clock pattern,
the amplitude is calibrated by adjusting the output amplitude of the BERT until the
scope measures a peak to peak amplitude of 1200 mV. The de-emphasis is calibrated
by adjusting Post-Cursor1 of the BERT until the scope measures a de-emphasis of 3.0
dB.

6.2.3 USB 3.2 Gen1 5GT/s connection: Std-A, Std-B, uB

6.2.3.1 Upstream Rj, Sj and eye height calibration

This test performs calibration of the test setup for the Std-A, Std-B, uB of USB 3.2
Gen1 5GT/s upstream tests.

Test equipment

Table 6-3: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen1 (5GT/s) > Connection:Std-A, Std-B, uB > TD.1.8.2
Upstream Rj, Sj and Eye Height Calibration" test case.
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USB 3.2-RX calibration

R&S ScopeSuite - O x
@ Back Session Calibration_20230418_105121 B, ShowReport (@ About @@ Help
[ ] a Al Properties | Limit Manager = Results Instruments  Report Config

a USB3.2 Gen1 5GT/s Channels

TD.1.8.1/TD.1.9.1 Amplitude and De-emphasis Calibration

TD.1.8.20/TD1.9.21 Short Channel Calibration Skew
[ 4 Connection: Std-A, Std-B, pB Data+ | chi ‘ 0 ‘ ps ¥
4 TD.1.8.2 Upstream Rj, Sj and Eye Height Calibration Data g 7|0 s
v Random Jitter Retrieve Skew
v Sinusoidal Jitter

Test Setup

v Eye Height

4 TD.1.8.2 Downstream R, Sj and Eye Height Calibration Expert Mode
Random Jitter
Sinusoidal Jitter
Eye Height
a Connection: Type-C
4 TD.192 Rj and §j Calibration
Random Jitter

Sinusoidal Jitter

¥ USB3.2 Gen2 10GT/s

Ready to run

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
Measurements

Random jitter

Using test pattern CP1 generated from the BERT, a waveform is captured and its ran-
dom jitter is analyzed using SigTest. Based on the measured random jitter, the random
jitter amplitude of the jitter modulation source of the BERT is adjusted until a random
jitter value of 2.42 ps is achieved.

Sinusoidal jitter

Using test pattern CPO generated from the BERT, a waveform is captured and its
sinusoidal jitter is analyzed using SigTest. Based on the measured sinusoidal jitter, the
sinusoidal jitter amplitude of the jitter modulation source of the BERT is adjusted until a
sinusoidal jitter value of 40 ps is achieved.

Upstream eye height

Using test pattern CPO generated from the BERT, a waveform is captured and its eye
height is analyzed using SigTest. Based on the measured eye height, the output ampli-
tude of the BERT is adjusted until an eye height value of 145 mV is achieved. Upon
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USB 3.2-RX calibration

successful calibration of the eye height, it is verified that the total jitter is between 90 ps
and 95 ps.

6.2.3.2 Downstream Rj, Sj and eye height calibration

This test performs calibration of the test setup for the Std-A, Std-B, uB of USB 3.2
Gen1 5GT/s downstream tests.

Test equipment

Table 6-4: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen1 (5GT/s) > Connection:Std-A, Std-B, uB > TD.1.8.2
Downstream Rj, Sj and Eye Height Calibration" test case.

R&S ScopeSuite - O %
@ Back Session Calibration_20230418_105121 B, showReport (@ About (@ Help
[ a Al Properties | Limit Manager = Results Instruments  Report Config
a USB3.2 Gen15GT/s Channels
TD.1.8.1/TD.1.9.1 Amplitude and De-emphasis Calibration
O TD.1.8.20/TD1.9.21 Shert Channel Calibration 45
[ ] a Connection: Std-A, Std-B, uB Data+ J_:\! ch1 v ‘ 0 ‘ps M
4 TD.1.8.2 Upstream R, Sj and Eye Height Calibration Data- [T h3 ~ | O L
Random Jitter Retrieve Skew
Sinusoidal Jitter
Test Setup

Eye Height

4 TD.1.8.2 Downstream Rj, Sj and Eye Height Calibration Expert Mode

Random Jitter

<] []

Sinusoidal Jitter

dJd K K

Eye Height
a Connection: Type-C
a TD.1.92 Rj and §j Calibration
Random litter
Sinusoidal Jitter

v USB3.2 Gen2 10GT/s

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
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6.2.4

6.2.4.1

USB 3.2-RX calibration

When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
Measurements

Random jitter

Using test pattern CP1 generated from the BERT, a waveform is captured and its ran-
dom jitter is analyzed using SigTest. Based on the measured random jitter, the random
jitter amplitude of jitter modulation source of the BERT is adjusted until a random jitter
value of 2.42 ps is achieved.

Sinusoidal jitter

Using test pattern CPO generated from the BERT, a waveform is captured and its
sinusoidal jitter is analyzed using SigTest. Based on the measured sinusoidal jitter, the
sinusoidal jitter amplitude of jitter modulation source of the BERT is adjusted until a
sinusoidal jitter value of 40 ps is achieved.

Downstream Eye Height

Using test pattern CPO generated from the BERT, a waveform is captured and its eye
height is analyzed using SigTest. Based on the measured eye height, the output ampli-
tude of the BERT is adjusted until an eye height value of 180 mV is achieved. Upon
successful calibration of eye height, the total jitter is verified to be between 90 ps and
95 ps.

USB 3.2 Gen1 5GT/s connection: type-C

Rj and Sj calibration

This test performs calibration of the test setup for Type-C of USB 3.2 Gen1 5GT/s Rj
and Sj tests.

Test equipment

Table 6-5: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
USB3ET device test fixtures Full Type-C Breakout fixture 1
DUT The device you want to test 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
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USB 3.2-RX calibration

Running the test

1. Select the "USB3.2 Gen1 (5GT/s) > Connection:Type C > TD.1.9.2 Rj and Sj Cali-
bration" test case.

R&S ScopeSuite - O x
@ Back Session Calibration_20230418_105121 K, ShowReport (@ About @@ Help
[] a Al Properties | Limit Manager = Results Instruments  Report Config

a USB3.2 Genl 5GT/s Channels
TD.1.8.1/TD.1.9.1 Amplitude and De-emphasis Calibration
TD.1.8.20/TD1.9.21 Short Channel Calibration Skew
a Connection: Std-A, Std-B, pB Data+ W chi + |0 ‘ ps ¥
& TD.1.82 Upstream R}, Sj and Eye Height Calibration Data- [ g Ch3 ~ | 0 ps T
Random Jitter Retrieve Skew
Sinusoidal Jitter
Test Setup
Eye Height
4 TD.1.82 Downstream Rj, Sj and Eye Height Calibration Expert Mode
Random Jitter
Sinusoidal Jitter
Eye Height
a Connection: Type-C

a TD.192Rj and §j Calibration

Random Jitter

4 &K

Sinusoidal Jitter

¥ USB3.2 Gen2 10GT/s

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
Measurements

Random jitter

Using test pattern CP1 generated from the BERT, a waveform is captured and its ran-
dom jitter is analyzed using SigTest. Based on the measured random jitter, the random
jitter amplitude of the jitter modulation source of the BERT is adjusted until a random
jitter value of 2.42 ps is achieved.

Sinusoidal jitter

Using test pattern CPO generated from the BERT, a waveform is captured and its
sinusoidal jitter is analyzed using SigTest. Based on the measured sinusoidal jitter, the
sinusoidal jitter amplitude of the jitter modulation source of the BERT is adjusted until a
sinusoidal jitter value of 40 ps is achieved.
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6.2.5 USB 3.2 Gen2 10GT/s amplitude, pre-shoot and de-emphasis cali-
bration

This test performs calibration of the amplitude, pre-shoot and de-emphasis of the test
setup for USB 3.2 Gen2 10GT/s.

Test equipment

Table 6-6: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.1 Amplitude, Pre-Shoot and De-
emphasis calibration" test case.

R&S ScopeSuite - O %
@ Back Session Calibration_20230303_084635 B, showReport ) About @ Help
A Al Properties  Limit Manager ~Results Instruments  Report Config
¥ USB3.2 Gen15GT/s Channels
a USB3.2 Gen2 10GT/s
TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew |
TD.1.10.30 Short Channel Calibration Data+ J_é Chi ~ |0 ‘ps M
¥ TD.1.10.2..3 Rj and §j Calibration bata- g ch3 ~ |0 LB
a Connection: Std-A, uB Retrieve Skew
a Upstream Facing Port
Test Setup
TD.1.10.4..9 CLB Analysis
TD.1.10.10..11 Eye Width and Eye Height Calibration Expert Mode

& Downstream Facing Port

TD.1.104...9 CLB Analysis

TD.1.10.10..11 Eye Width and Eye Height Calibration

Rl

Connection: Type-C

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
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USB 3.2-RX calibration

Measurements

Using a test pattern of 64 ones, 64 zeros followed by 128 bits of a 1010 clock pattern,
the amplitude is calibrated by adjusting the output amplitude of the BERT until the
scope measures a peak to peak amplitude of 800 mV. The preshoot is calibrated next
by adjusting Pre-Cursor1 of the BERT unto; the scope measures a preshoot value of
2.2 dB. The de-emphasis is calibrated lastly by adjusting Post-Cursor1 of the BERT
until the scope measures a de-emphasis of -1.0 dB, -3.0 dB and -5.0 dB respectively.

6.2.6 USB 3.2 Gen2 10GT/s short channel calibration

This test performs calibration of the test setup for the short channel of USB 3.2 Gen2
10GT/s tests.

Table 6-7: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.30 Short Channel Calibration" test

case.

R&S ScopeSuite

@ Back Session Calibration_20230303_084635

(] a Al
¥ USB3.2 Genl 5GT/s

] & USB3.2 Gen2 10GT/s

TD.1.10.30 Short Channel Calibration
w TD.1.10.2..3 Rj and Sj Calibration
a Connection: Std-A, uB
4 Upstream Facing Port

TD.1.10.4..9 CLB Analysis

a Downstream Facing Port

TD.1.104..9 CLB Analysis

w Connection: Type-C

Ready to run.

TD.1.10.10...11 Eye Width and Eye Height Calibration

- 0O x
© About @ Help

Instruments  Report Config

Show Report
K pol

Properties  Limit Manager ~Results

TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration

Channels
Skew
Data+ Wk cht v ‘ﬂ ‘ps -
Data- W5 ch3 ‘ 0 ‘ps -
Retrieve Skew
Test Setup
Expert Mode

TD.1.10.10..11 Eye Width and Eye Height Calibration

2. Click "Test Single".
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3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

Using a test pattern of 64 ones, 64 zeros followed by 128 bits of a 1010 clock pattern,
the amplitude is calibrated by adjusting the output amplitude of the BERT until the
scope measures a peak to peak amplitude of 1200 mV.

6.2.7 USB 3.2 Gen2 10GT/s R; and Sj calibration

This test performs calibration of the test setup for Rj and Sj USB 3.2 Gen2 10GT/s
tests.

Table 6-8: Test equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

Bit error rate tester (BERT) Anritsu MP1900A 1

Pair of matched cables To connect fixtures to BERT 2

Precision BNC to SMA adapter R&S RT-ZA16 2
Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.2...3 R; and S; Calibration" test case.

R&S ScopeSuite I = 3
@ Back Session Calibration_20230303_084635 [, showReport () About @ Help
[] a Al Properties | Limit Manager | Results Instruments  Report Config

¥ USB3.2 Gen15GT/s Channels
] 4 USB3.2 Gen2 10GT/s
TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew
TD.1.10.30 Short Channel Calibration Data+ Wl ch1 ~ ‘ 0 ‘P‘ M

+ TD.1.10.2..3 Rj and §j Calibration Data- | g Ch3 ¥ | 0 ps Y
J Random Jitter Retrieve Skew
v Sinusoidal Jitter

Test Setup
a Connection: Std-A, uB
4 Upstream Facing Port Expert Mode

TD.1.10.4..9 CLB Analysis

TD.1.10.10..11 Eye Width and Eye Height Calibration
& Downstream Facing Port

TD.1.10.4..9 CLB Analysis

TD.1.10.10..11 Eye Width and Eye Height Calibration

w Connection: Type-C

Ready to run.
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USB 3.2-RX calibration

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
Measurements

Random jitter

Using test pattern CP10 generated from the BERT, a waveform is captured and its ran-
dom jitter is analyzed using SigTest. Based on the measured random jitter, the random
jitter amplitude of jitter modulation source of the BERT is adjusted until a random jitter
value of 0.95 ps is achieved.

Sinusoidal jitter

Using test pattern CP9 generated from the BERT, a waveform is captured and its
sinusoidal jitter is analyzed using SigTest. Based on the measured sinusoidal jitter, the
sinusoidal jitter amplitude of jitter modulation source of the BERT is adjusted until a
sinusoidal jitter value of 17 ps is achieved.

6.2.8 USB 3.2 Gen2 10GT/s connection: Std-A, uB

6.2.8.1 Upstream facing port: CLB analysis

This test performs calibration of the test setup for the upstream facing port of the CLB
for Std-A, Std-B, uB USB 3.2 Gen2 10GT/s tests.

Table 6-9: Gen 2 Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
USB31AET host test fixtures 7.2” Mock Host 1
Host test fixture 1A 1
CLB test fixture 1
DUT The host you want to test 1
1 m (6dB) cable To connect the test fixtures to the CLB 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
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Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Std-A, uB > Upstream Facing
Port > TD 1.10.4...9 CLB Analysis " test case.

R&S ScopeSuite - o x
@ Back Session Calibration_20230303_084635 B, ShowReport @@ About (@ Help
[] a Al Properties  Limit Manager ~Results Instruments  Report Config

¥ USB3.2 Gen1 5GT/s Channels

L] a USB3.2 Gen2 10GT/s

TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew )
TD.1.10.30 Short Channel Calibration Data+ ' cht ‘ 0 ps ¥
+ TD.1.10.2.3 Rj and §j Calibration Data- [ g Ch3 ~ | 0 ps
[] & Connection: Std-A, uB Retrieve Skew
[] a Upstream Facing Port
Test Setup
TD.1.10.4..9 CLB Analysis
TD.1.10.10..11 Eye Width and Eye Height Calibration Compliance Load Board | 5.6* v
4 Downstream Fecing Port Auto calibrated values |
TD.1.10.4..9 CLB Analysis
BERT Amplitude Vpp
TD.1.10.10..11 Eye Width and Eye Height Calibration
R BERT Post-Cursor1 dB
¥ Connection: Type-C
BERT Pre-Cursor1 dB
Expert Mode
Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This test case aims to analyze the eye height and eye width measured using compli-
ance load boards (CLB) of different sizes. Using test pattern CP9 with the previously
calibrated output amplitude, preshoot, de-emphasis, Rj and Sj values as input, the out-
put waveform is captured and analyzed using SigTest. Three sets of eye height and
eye width values are reported using three sets of de-emphasis and preshoot values
respectively. The CLB having the eye height measurement closest to 70 mV and eye
width measurement closest to 48 ps is deemed most preferable.

6.2.8.2 Upstream facing port: eye width and eye height calibration

This test performs calibration of the test setup for eye width and eye height calibration
of the upstream facing port for Std-A, Std-B, uB USB 3.2 Gen2 10GT/s tests.
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Table 6-10: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Std-A, uB > Upstream Facing
Port > TD 1.10.10...11 Eye Width and Eye Height Calibration " test case.

R&S ScopeSuite

- o x
@ Back  Session Calibration_20230303_084635 [, showReport @ About @ Help
[] a All Properties Limit Manager ~Results Instruments  Report Config
v USB32 Genl 5GT/s Channels

[] & USB32 Gen2 10GT/s

T0.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew

TD.1.1030 Short Channel Calibration Datar S et~ |0 ‘Ps M

- v ‘ v
v TD.1.10.2..3 Rj and §j Calibration Data- | g Ch3 0 ps

& Connection: Std-A, B Retrieve Skew

. Upstream Facing Port

Test Setup
TD.1.10.4..9 CLB Analysis
TD.1.10.10..11 Eye Width and Eye Height Calibration Compliance Load Board | 56" A
 Downstream Facing Port De-emphasis | -1.0 | g8
TD.1.10:4..9 CLB Analysis No recommended CLB/Deemphasis configuration found.
TD.1.10.10..11 Eye Width and Eye Height Calibration Auto calibrated values [
¥ Connection: Type-C
BERT Amplitude Vpp
BERT Post-Cursor1 ds
BERT Pre-Cursorl dB

Expert Mode

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This calibration test case adjusts the BERT settings so that the eye width measure-
ment of 48 ps and the eye height measurement of 70 mV are achieved with the
selected compliance load board (CLB). Using test pattern CP9 with the previously cali-
brated BERT parameters (amplitude, preshoot, de-emphasis, Rj and Sj) as input, the
waveform is captured and analyzed using SigTest. The eye width is first adjusted either
by adding a second Sj tone or reducing the primary Sj tone, followed by the eye height
by output amplitude adjustment.
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6.2.8.3 Downstream facing port: CLB analysis

This test performs calibration of the test setup for the downstream facing port of the
CLB for Std-A, Std-B, uB USB 3.2 Gen2 10GT/s tests.

Table 6-11: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Std-A, uB > Downstream Facing
Port>TD 1.10.4...9 CLB Analysis " test case.

R&S ScopeSuite
@ Back Session Calibration_20230418_105121

[ | a Al
v USB3.2 Gen15GT/s

[ ] a USB3.2 Gen2 10GT/s

TD.1.10.30 Short Channel Calibration
v 10.1.10.2..3 Rj and §j Calibration
(] a Connection: Std-A, u8
& Upstream Facing Port

TD.1.10.4..9 CLB Analysis

[ ] a Downstream Facing Port

TD.1.10.4..9 CLB Analysis

v Connection: Type-C

Ready to run.

TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration

TD.1.10.10..11 Eye Width and Eye Height Calibration

Show Report
[ Y pol

Properties | Limit Manager | Results

Channels

Skew

Datas Wl cmt v |0 ps

- O x

© Avout @ Help

Instruments  Report Config

Data- fu; Chy - | 0 ps
Retrieve Skew
Test Setup

Compliance Load Board |56* -

Auto calibrated values |«

TD.1.10.10..11 Eye Width and Eye Height Calibration

BERT Amplitude Vpp
BERT Post-Cursor1 dB
BERT Pre-Cursor1 dB

Expert Mode [

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This test case aims to analyze the eye height and eye width measured using compli-
ance load boards (CLB) of different sizes. Using test pattern CP9 with the previously
calibrated output amplitude, preshoot, de-emphasis, Rj and Sj values as input, the out-
put waveform is captured and analyzed using SigTest. Three sets of eye height and
eye width values are reported using three sets of de-emphasis and preshoot values
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respectively. The CLB having the eye height measurement closest to 70 mV and eye
width measurement closest to 48 ps is deemed most preferable.

6.2.8.4

Downstream facing port: eye width and eye height calibration

This test performs calibration of the test setup for eye width and eye height calibration
of the downstream facing port for Std-A, Std-B, yB USB 3.2 Gen2 10GT/s tests.

Table 6-12: Test equipment

Item

Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Std-A, uB > Downstream Facing
Port > TD 1.10.10..11 Eye Width and Eye Height Calibration " test case.

R&S ScopeSuite
@ Back Session Calibration_20230418_105121

(] - Al
v USB3.2 Gen15GT/s
[ ] & USB3.2 Gen2 10GT/s
TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration
TD.1.10.30 Short Channel Calibration
¥ TD.1.10.2.3 Rj and §j Calibration
[ ] a Connection: Std-A, B
a Upstream Facing Port
TD.1.10.4..9 CLB Analysis
TD.1.10.10..11 Eye Width and Eye Height Calibration
[ ] a Downstream Facing Port

TD.1.10.4..9 CLB Analysis

TD.1.10.10..11 Eye Width and Eye Height Calibration

~ Connection: Type-C

Ready to run.

Properties | Limit Manager ~Results

- 0O %
[, showReport () About @ Help

Instruments  Report Config

Channels
Skew
Data+ Wl cm v |0 ps v
Data- WL ch3 ~ [o ps v
Retrieve Skew
Test Setup
Compliance Load Board | 56" v
De-emphasis | -1.0 v | dB

No recommended CLB/Deemphasis configuration found.

Auto calibrated values |/

BERT Amplitude Vpp
BERT Post-Cursor1 dB
BERT Pre-Cursor1 dB
Expert Mode

2. Click "Test Single".

Follow the instructions of the step-by step guide.

When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

User Manual 1317.4455.02 — 14

209




R&S®RTO-K21, R&S®PRT06-K21, R&S®RTP-K21/-K101/-K102 USB3.2 Rx compliance tests
USB 3.2-RX calibration

Measurements

This calibration test case adjusts the BERT settings so that the eye width measure-
ment of 48 ps and the eye height measurement of 70 mV are achieved with the
selected compliance load board (CLB). Using test pattern CP9 with the previously cali-
brated BERT parameters (amplitude, preshoot, de-emphasis, Rj and Sj) as input, the
waveform is captured and analyzed using SigTest. The eye width is first adjusted either
by adding a second Sj tone or reducing the primary Sj tone, followed by the eye height
by output amplitude adjustment.

6.2.9 USB 3.2 Gen2 10GT/s connection: Type C

6.2.9.1 Upstream facing port: CLB analysis

This test performs calibration of the test setup for the upstream facing port of the CLB
for Type-C USB 3.2 Gen2 10GT/s tests.

Table 6-13: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Type C > Upstream Facing Port
>TD 1.10.4...9 CLB Analysis " test case.
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R&S ScopeSuite

- o x
@ Back Session Calibration_20230418_105121 [, showReport (@ About @@ Help

a All Properties | Limit Manager  Results Instruments  Report Config

¥ USB3.2Genl5GT/s Channels

a USB3.2 Gen2 10GT/s

TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew

TD.1.10.30 Short Channel Calibration Datas [ ch1 ~ |0 ps
Data- [V ch3 ~ |0 ps

“

7D.1.10.2..3 Rj and §j Calibration

Connection: Std-A, uB Retrieve Skew

Connection: Type-C

Test Setup
a Upstream Facing Port
| ] TD.1.10.4..9 CLB Analysis Compliance Load Board | 56" v
TD.1.10.10..11 Eye Width and Eye Height Calibration Auto calibrated values [
4 Downstream Facing Port
BERT Amplitude Vpp
TD.1.10.4..9 CLB Analysis
. — BERT Post-Cursor1 dB
TD.1.10.10..11 Eye Width and Eye Height Calibration
BERT Pre-Cursor1 dB

Expert Mode

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This test case aims to analyze the eye height and eye width measured using compli-
ance load boards (CLB) of different sizes. Using test pattern CP9 with the previously
calibrated output amplitude, preshoot, de-emphasis, Rj and Sj values as input, the out-
put waveform is captured and analyzed using SigTest. Three sets of eye height and
eye width values are reported using three sets of de-emphasis and preshoot values
respectively. The CLB having the eye height measurement closest to 70 mV and eye
width measurement closest to 48 ps is deemed most preferable.

6.2.9.2 Upstream facing port: eye width and eye height calibration

This test performs calibration of the test setup for eye width and eye height calibration
of the upstream facing port for Type-C USB 3.2 Gen2 10GT/s tests.

Table 6-14: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
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Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Type C > Upstream Facing Port
>TD 1.10.10...11 Eye Width and Eye Height Calibration " test case.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This calibration test case adjusts the BERT settings so that the eye width measure-
ment of 48 ps and the eye height measurement of 70 mV are achieved with the
selected compliance load board (CLB). Using test pattern CP9 with the previously cali-
brated BERT parameters (amplitude, preshoot, de-emphasis, Rj and Sj) as input, the
waveform is captured and analyzed using SigTest. The eye width is first adjusted either
by adding a second Sj tone or reducing the primary Sj tone, followed by the eye height
by output amplitude adjustment.

6.2.9.3 Downstream facing port: CLB analysis

This test performs calibration of the test setup for the downstream facing port of the
CLB for Type-C USB 3.2 Gen2 10GT/s tests.

Table 6-15: Test equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1

16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Type C > Downstream Facing
Port>TD 1.10.4...9 CLB Analysis " test case.
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6.2.9.4

USB 3.2-RX calibration

R&S ScopeSuite

v - O X
@ Back Session Calibration_20230303_084635 B, ShowReport () About @ Help
[ ] a Al Properties | Limit Manager ~Results Instruments  Report Config
v USB3.2 Gen15GT/s Channels
[ ] 4 USB3.2 Gen2 10GT/s
TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration Skew
TD.1.10.30 Short Channel Calibration Data+ J_H\! t ~ ‘ 0 ‘ps -
v TD.1.102.3 Rj and S Calibration Data- | g Ch3 ~ | 0 ps ¥
v Connection: Std-A, pB Retrieve Skew
[ ]  Connection: Type-C
Test Setup
a Upstream Facing Port
TD.1.10.4..9 CLB Analysis Compliance Load Board | 5.6" v
TD.1.10.10..11 Eye Width and Eye Height Calibration Auto calibrated values [7
[] & Downstream Facing Port
BERT Amplitude Vpp
TD.1.10.4..9 CLB Analysis
) ) ) ) BERT Post-Cursor1 dB
TD.1.10.10..11 Eye Width and Eye Height Calibration
BERT Pre-Cursor1 dB
Expert Mode
Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This test case aims to analyze the eye height and eye width measured using compli-
ance load boards (CLB) of different sizes. Using test pattern CP9 with the previously
calibrated output amplitude, preshoot, de-emphasis, Rj and Sj values as input, the out-
put waveform is captured and analyzed using SigTest. Three sets of eye height and
eye width values are reported using three sets of de-emphasis and preshoot values
respectively. The CLB having the eye height measurement closest to 70 mV and eye
width measurement closest to 48 ps is deemed most preferable.

Downstream facing port: eye width and eye height calibration

This test performs calibration of the test setup for eye width and eye height calibration
of the downstream facing port for Type-C USB 3.2 Gen2 10GT/s tests.

Table 6-16: Test equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

Bit error rate tester (BERT) Anritsu MP1900A 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
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Running the test

1. Select the "USB3.2 Gen2 (10GT/s) > Connection: Type C > Downstream Facing
Port > TD 1.10.10..11 Eye Width and Eye Height Calibration " test case.

R&S ScopeSuite

- 0O x
@ Back Session Calibration_20230418_105121 B, showReport @ About @ Help
[ ] a Al Properties | Limit Manager ~Results Instruments  Report Config
v USB3.2 Gen1 5GT/s Channels
[ | a USB3.2 Gen2 10GT/s
TD.1.10.1 Amplitude, Pre-shoot and De-emphasis Calibration | Skew
TD.1.10.30 Short Channel Calibration Data+ Sy cm ~|o ps T
- L v -
v T0.1.102..3 Rj and §j Calibration Data- | g Ch3 0 ps
w Connection: Std-A, uB Retrieve Skew
« Connection: Type-C
Test Setup
& Upstream Facing Port
TD.1.10.4..9 CLB Analysis Compliance Load Board | 5.6" v
TD.1.10.10..11 Eye Width and Eye Height Calibration De-emphasis | -1.0 v | dB
 Downstream Facing Port No recommended CLB/Deemphasis configuration found.
70.1.104..9 CLB Analysis Auto calibrated values [/
TD.1.10.10..11 Eye Width and Eye Height Calibration )
BERT Amplitude Vpp
BERT Post-Cursor1 dB
BERT Pre-Cursor1 dB

Expert Mode

Ready to run.

2. Click "Test Single".

3. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Measurements

This calibration test case adjusts the BERT settings so that the eye width measure-
ment of 48 ps and the eye height measurement of 70 mV are achieved with the
selected compliance load board (CLB). Using test pattern CP9 with the previously cali-
brated BERT parameters (amplitude, preshoot, de-emphasis, Rj and Sj) as input, the
waveform is captured and analyzed using SigTest. The eye width is first adjusted either
by adding a second Sj tone or reducing the primary Sj tone, followed by the eye height
by output amplitude adjustment.

6.3 USB 3.2-RX device tests

This chapter describes the configuration of USB 3.2-RX device compliance tests.
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6.3.1

6.3.2

6.3.2.1

USB 3.2-RX device tests

Starting USB 3.2-RX device tests

Before you run the tests, complete the following actions:

Initial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

LAN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

Calibrate the test setups, see Chapter 6.2, "USB 3.2-RX calibration”, on page 194.

In the R&S ScopeSuite start window, select USB 3.2-RX.
In the "Session Selection" dialog, select type "Device".

Add a new test session and open it, see Chapter 3.1, "Starting a test session",
on page 18.

Check the test configuration settings and adjust them, if necessary.
Calibrate the test setup, see Chapter 6.2, "USB 3.2-RX calibration”, on page 194.

e Chapter 6.1.2, "Test configuration for device, hub and host", on page 192
Select/check the test cases you want to run and click "Test Single"/"Test checked".

A step-by step guide explains the following individual setup steps. When you have
finished all steps of the step-by-step guide, the compliance test runs automatically.

Measurement setups

When performing USB 3.2-RX device compliance tests, you can use one of the follow-
ing setups:

Gen 1 device Std-A test setup

Required settings:

* "Port"="Std-A"
Table 6-17: Gen 1 device Std-A
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
Bit error rate tester (BERT) Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software
USB3ET device test fixtures Device test fixture 1 1
Device test fixture 2, 11” 1
DUT The device you want to test 1
3 m Type A - B cable To connect the two test fixtures 1
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Item Description, model Quantity
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
Short A-B or A-uB Cable To connect the DUT and the test fixture 1
6.3.2.2 Gen 1 device Std-B test setup
Required settings:
* "Port'="Std-B"
Table 6-18: Gen 1 device Std-B tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
MX183000A: High-Speed serial data test 1
software
USBS3ET device test fixtures Device test fixture 1 1
Device test fixture 2, 11” 1
DUT The device you want to test 1
1m Type A - B cable To connect the two test fixtures 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
Short A-B or A-uB Cable To connect the DUT and the test fixture 1
6.3.2.3 Gen 1 device Std-uB test setup
Required settings:
* "Port"="Micro-B"
Table 6-19: Gen 1 device Micro-B tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software
USB3ET device test fixtures Device test fixture 1 1
Device test fixture 2, 11” 1
DUT The device you want to test 1
216
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Item Description, model Quantity
1m Type A - B cable To connect the two test fixtures 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
Short A-B or A-uB Cable To connect the DUT and the test fixture 1

6.3.2.4 Gen 1 device Std-C test setup

Required settings:
. llPor.tllzllStd_Cll
Table 6-20: Gen 1 device Std-C

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software

USB3ET device test fixtures Device Fixture 1C 1
14.4” 5G Host/ Device Fixture 2 1

DUT The device you want to test 1

2 m (7dB) cable To connect the two test fixtures 1

Pair of matched cables To connect fixtures to BERT 2

Precision BNC to SMA adapter R&S RT-ZA16 2

6.3.2.5 Gen 2 device Std-A

Required settings:
. llPortllzllstd_All

Table 6-21: Gen 2 device Type-A tests equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software

USB31AET host test fixtures Device test fixture 1A 1
CLB test fixture 1

DUT The host you want to test 1
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Item Description, model Quantity
1 m (6dB) cable To connect the test fixtures to the CLB 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

6.3.2.6 Gen 2 Captive Cable device Std-A

Required settings:
. "POrt"="Std—A"
Table 6-22: Gen 2 device Captive Cable Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software
USB31AET test fixtures Captive Cable Device Fixture Type-A 1
DUT The host you want to test 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

6.3.2.7 Gen 2 device Std-C

Required settings:
. "POrt"="Std-C"

Table 6-23: Gen 2 device Type-C tests equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software

USB31AET host test fixtures Device test fixture 1C 1
CLB test fixture 1

DUT The host you want to test 1

1 m (6dB) cable To connect the test fixtures to the CLB 1
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USB 3.2-RX device tests

Item Description, model Quantity
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

6.3.2.8 Gen 2 Captive cable device Std-C

Required settings:
. llport|l=llstd_Cll
Table 6-24: Gen 2 device Captive Cable Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
MX183000A: high-speed serial data test 1
software
USB31AET test fixtures Captive Cable Device Fixture Type-C 1
DUT The host you want to test 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

6.3.3 USB 3.2-RX Gen1 5GT/s

6.3.3.1 Receiver jitter tolerance test long channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.3.1, "Starting USB 3.2-RX device
tests", on page 215.

2. Select the "USB3.2 Gen1 (56GT/s) > TD 1.8.3...19/TD 1.9.3...20 Receiver Jitter Tol-
erance Test - Long channel" test case.
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USB 3.2-RX device tests

R&S ScopeSuite _ o x
@ Back  Session Device_20230418_145739 [, ShowReport (@ About @ Help
[l . Al Properties  Limit Manager ~Results Instruments  Report Config
O] & USB32Genl 5GT/s Load Calibration
v TD.183..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel Callbration path CProgramData\Rohde-SchwarnRSScopeSute

v TD.1.821..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel \5.30.1\Sessions\USBReceiver\Calibration

\Calibration_20230418_105121

a USB3.2 Gen2 10GT/s N
Calibration Session | Calibration_20230418_105121 v
¥ TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Calirated configurations CLB/Deemphasis

v TD.1.1031..32 Receiver Jitter Tolerance Test - Short channel Upstream Long Ch.

Std-A, Short Ch,
std-B B [ Long Ch
Genl Short Ch NA

Up s Long Ch
Downstream | Short Ch,
Long Ch.

Type-C

Upstream

Short Ch. NA.
SERCE P o

Gen2 Short Ch. NA.
Upstream |29 <.

—_— Short Ch. WA
Tong Ch

ShortCh NA

Test Setup

Port Direction
Port | Std-A -

Extended

Ready to run,

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.3.3.2 Receiver jitter tolerance test short channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.3.1, "Starting USB 3.2-RX device
tests", on page 215.

2. Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.21...22/ TD 1.9.22...23 Receiver Jitter
Tolerance Test - Short channel" test case.
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USB 3.2-RX device tests

R&S ScopeSuite - 0O x
@ Back Session Device 20230418 145739 [, Show Report @ rbout @ Help
u . Al Properties  Limit Manager Results  Instruments Report Config

L] & USB3.2 Gen1 5GT/s

Load Calibration

v TD.1.83..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel

Calibration path C:\ProgramData\Rohde-Schwarz\RSScopeSuite

.1.8.21... . 4 iver Jitter Tc - 15.30.1\Sessions\USBReceiverCalibration
v TD.18.21..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel \Calibration_ 20230418, 105121

& USB3.2 Gen2 10GT/s
Calibration Session | Calibration_20230418 105121 +

0.1.10.12..29 R Jitter Tol Test - hannel
v 2..29 Receiver litter Tolerance Test - Long channel Calibrated CLB/Deemphasi

v T0.11031..32 Receiver itter Tolerance Test - Short channel Upstream | 209
Std-A, Short Ch.
Std-B, uB Long Ch.
€ & Short Ch. NA

Ups Long Ch
Downstream [“shortch.
Tong Ch
Short Ch. NA
Tong Ch
Short Ch. NA
Tong Ch.
Short Ch. NA
Tong Ch
Short Ch. NA

Type-C

Upstream
Std-A, B

Gen2

Upstream

Type-C

Test Setup

Port Direction
Port | Std-A v

Extended

Ready to run,

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.3.4 USB 3.2-RX Gen2 10GT/s

6.3.4.1 Receiver jitter tolerance test long channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.3.1, "Starting USB 3.2-RX device
tests", on page 215.
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6.3.4.2

USB 3.2-RX device tests

2. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.12...29 Receiver Jitter Tolerance
Test - Long channel" test case.

RS ScopeSuite

- o x

@ Back Session Device 20230418_145739 [, showReport @ About @ Help

(] . Al Properties  Limit Manager Results  Instruments  Report Config
“ UsB32 Gen 56T/s Load Calibration

TD.1.83..19/TD.1.9:3..20 R Jitter Tol Test - Long channel
M d ecelver Jitter Tolerance Test - Long channe Calibration path C:\ProgramData\Rohde-Schwarz\RSScopeSuite
~ TD.1.8.21,.22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel 15.30.1\Sessions\USBReceiver\Calibration
\Calibration_20230418_105121
& USB32Gen2 10GT/:
o e > Calibration Session | Calibration_20230418_105121
v TD.1.10.12..29 Receiver Jtter Tolerance Test - Long channel Calbrated configurations CLa/Deemphasis

v TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel Upstream Long Ch

Std-A, Short Ch.
$td-B, 1B Long Ch
€ g Short Ch. s
Upl Long Ch.
WPe-C  [nownstream [“Shortch
Tong ch
qonms " [Shorten. NA
o Long Ch
ens Short Ch. NA.
Upstream (209 Ch.
n— & Short Ch. NA
P B Tong Ch
Short Ch. NA

Test Setup

Port Direction
Port | Std-A

Extended

Ready to run,

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Receiver jitter tolerance test short channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.3.1, "Starting USB 3.2-RX device
tests", on page 215.

2. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.31...32 Receiver Jitter Tolerance
Test - Short channel” test case.
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USB 3.2-RX host tests

R&S ScopeSuite

- o x

@ Back Session Device_20230418_145739 [, showReport @ About @ Help

u a Al Properties  Limit Manager ~Results Instruments Report Config

o USB32 Genl 56T/s Load Calibration
v TD.1.83..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel Calibration path C:\ProgramData\Rohde-Schwarz\RSScopeSuite
enCalibration

v TD.1.8.21..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel \USBReceive
n_20230418_105121

+ USB32Gen2 10GT,
L en /s Calibration Session | Calibration_20230418_105121

¥ TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel 'Cahbmed ) CLB/Deemphasis
Long Ch.

cHn Upstream [t
Std-B, uB Long Ch.
Gen1 D Short ch. NA
Up/ Long Ch.
Downstream [“short ch.
Long Ch.
Short Ch. NA.
Long Ch.
Short Ch. NA
Tong Ch
Short Ch. NA.
Tong Ch.
Short Ch. NA

v TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel

Type-C

Upstream

Std-A, pB

Gen2

Upstream
Type-C

D

Test Setup

Port Direction
Port | Std-A

Extended

Ready to run,

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.4 USB 3.2-RX host tests

This chapter desscribes the configuration of USB 3.2-RX host compliance tests.

6.4.1 Starting USB 3.2-RX host tests

Before you run the tests, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® (Calibrate the test setup, see Chapter 6.2, "USB 3.2-RX calibration”, on page 194.

1. In the R&S ScopeSuite start window, select USB 3.2-RX.

2. Inthe "Session Selection" dialog, select type "Host".
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USB 3.2-RX host tests

3. Add a new test session and open it, see Chapter 3.1, "Starting a test session",
on page 18.

4. Check the test configuration settings and adjust them, if necessary.
Calibrate the test setup, see Chapter 6.2, "USB 3.2-RX calibration”, on page 194.

e Chapter 6.1.2, "Test configuration for device, hub and host", on page 192
5. Select/check the test cases you want to run and click "Test Single"/"Test checked".

6. A step-by step guide explains the following individual setup steps. When you have
finished all steps of the step-by-step guide, the compliance test runs automatically.

6.4.2 Measurement setups

When performing USB 3.2-RX host compliance tests, you can use one of the following
setups:

6.4.2.1 Gen 1 host Std-A test setup

Required settings:
. llPor.tll=llStd_All
Table 6-25: Gen 1 host Type-A tests equipment

Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
USBS3ET test fixtures Host test fixture 1 1
Host test fixture 2, 5" 1

5 " Device test fixture 1

DUT The host you want to test 1
3 m Type A - B cable To connect the two host fixtures
USB Type A-B cable To connect the two test fixtures 1

6.4.2.2 Gen 1 host Std-C test setup

Required settings:
. llPortllzllStd_Cll
Table 6-26: Gen 1 host Std-C

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth

BERT Anritsu MP1900A 1
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USB 3.2-RX host tests

Item Description, model Quantity
USB3ET device test fixtures Host Fixture 1C 1
14.4” 5G Host/Device Fixture 2 1
DUT The device you want to test 1
2 m (7dB) cable To connect the two test fixtures 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
6.4.2.3 Gen 2 host Std-A
Required settings:
* "Port"="Std-A"
Table 6-27: Gen 2 host Type-A tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
USB31AET host test fixtures 7.2” Mock Host 1
Host test fixture 1A 1
CLB test fixture 1
DUT The host you want to test 1
1 m (6dB) cable To connect the test fixtures to the CLB 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2
6.4.2.4 Gen 2 host Std-C
Required settings:
e "Port"="Std-C"
Table 6-28: Gen 2 host Type-C tests equipment
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and at least 1
16 GHz bandwidth
BERT Anritsu MP1900A 1
USB31AET host test fixtures Host test fixture 1C 1
CLB test fixture 1
DUT The host you want to test 1
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USB 3.2-RX host tests

Item Description, model Quantity
1 m (6dB) cable To connect the test fixtures to the CLB 1
Pair of matched cables To connect fixtures to BERT 2
Precision BNC to SMA adapter R&S RT-ZA16 2

6.4.3 USB 3.2-RX Gen1 5GT/s

6.4.3.1 Receiver jitter tolerance test long channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.

Running the test

1. Prepare the test, as described in Chapter 6.4, "USB 3.2-RX host tests",
on page 223.

2. Select the "USB3.2 Gen1 (6GT/s) > TD 1.8.3...19/TD 1.9.3...20 Receiver Jitter Tol-
erance Test - Long channel" test case.

R&S ScopesSuite

- 0O x
@ Back Session Host_20230418_154701 B, ShowReport (@ About (@ Help
u « Al Properties  Limit Manager Results Instruments  Report Config
[] A USB3.2 Gen1 5GT/s Load Calibration
£ WA 0 [ R B e S oL G Calibration path CA\ProgramData\Rohde-Schwarz\RSScopeSuite
/I Loopback Mode \5.30.1\Sessions\USBReceiver\Calibration
\Calibration_20230418_105121
Measurement
7 asuremen Calibration Session | Calibration_20230418_105121
w TD.1.8.21..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel Calibrated CLB/Deemphasis
» USB32 Gen2 10GT/s Upst Long Ch.
Std-A, pstream I ortch
v TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Std-B, B Tong Ch
Genl Pownstream fesesioss NA
w TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel
Up/ Long Ch
Type-C
Downstream [“Short ch
Tong Ch
AT Upstream =g orech NA
N Long Ch
- Short Ch NA
Upstream  [—ong Ch
e v hort Ch NA.
2 A ong ch
hort Ch. N.A
Test Setup
Port Direction
Port | 1 Std-A -
Extended
Ready to run.
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6.4.3.2

USB 3.2-RX host tests

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Receiver jitter tolerance test short channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.4, "USB 3.2-RX host tests",
on page 223.

2. Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.21...22/ TD 1.9.22...23 Receiver Jitter
Tolerance Test - Short channel" test case.

R&S ScopeSuite - o x
@ Back  Session Host_20230418_154701 B, ShowReport @ About @ Help
] a Al Properties  Limit Manager Results Instruments  Report Config
& USB3.2 Genl 5GT/s Load Calibration
v TD.18.3..19/TD.1.9.3..20 Receiver litter Tolerance Test - Long channel Calibration path CAProgram Data\Rohde-Schwarn\RSScopestite
" 1D.1821.22/TD1.9.22.23 Re ter Tl B e— \5.30, I\Sessions\USBReceiver\Calibration
5 - d SEENErER BRIECE TESE- SHOM ChaNnE \Calibration 20230418 105121
Loopback Mode Calibration Session | Calibration 20230418 105121
Measurement Calibrated CLB/Deemphasis
4 USB3.2 Gen2 10GT/s Long Ch.
T Upstream  |—=—2
¥ TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Std-B, uB Long Ch
ol £ ShortCh (2
v TD.1.10.31..32 Receiver itter Tolerance Test - Short channel
) Up-/ Long Ch
WPeC oownstream [“Shorcn
Long Ch
Upstream —) A
Std-A, B
A ong Ch.
hort Ch NA
Gen2 ore
Upstream ong Ch
S . Short Ch NA
K b Long Ch
Short Ch NA
Test Setup
Port Direction
port | 1 Std-A v
Extended
Ready to run.

3. Click "Test Single".
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4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.4.4 USB 3.2-RX Gen2 10GT/s

6.4.4.1 Receiver jitter tolerance test long channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.

Running the test

1. Prepare the test, as described in Chapter 6.4, "USB 3.2-RX host tests",

on page 223.

Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.12...29 Receiver Jitter Tolerance
Test - Long channel" test case.

R&S ScopeSuite o x

@ Back Session Device_20230418_145739 K, ShowReport @ About @ Help

Properties  Limit Manager ~Results

Ready to run.

L] a Al Instruments  Report Config
& USB32Genl 5GT/s Load Calibration
v TD.183..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel Calbration path C\ProgramData\Rohde-Schwar\RSScopesuite
v TD.18.21..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel 1530 1\Sessions\USBReceiven\Calibration
\Calibration_20230418_105121
+ USB32Gen2 10GT/s
o Calibration Session | Calibration_20230416_105121 ¥
v TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Calibrated configurations CLB/Deemphasis
v TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel Upstream |29 Ch
Std-A, Short Ch.
Std-B, pB Downstream Long Ch.
Gen1 ShortCh- NA.
9 Long Ch
Type-C Up-/ =
Downstream | short ch.
Long Ch.
AT Upstream [~Shorech, NA
ol Tong Ch
Short Ch. NA
Gen2 -
Upstream  [—ong Ch
e Short Ch. NA
Hr Tong Ch
Short Ch. NA
Test Setup
Port Direction
Port | Std-A v

Extended
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6.4.4.2

USB 3.2-RX host tests

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Receiver jitter tolerance test short channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.4, "USB 3.2-RX host tests",
on page 223.

2. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.31...32 Receiver Jitter Tolerance
Test - Short channel" test case.

R&S ScopeSuite

- O X
@ Back Session Device_20230418_145739 K, showRepot @ About @ Help

O] oAl Properties  Limit Manager Results  Instruments  Report Config
4 USB32 GenT 5GT/s Load Calibration

v TD.1.8.3..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel Calibration path C:\ProgramData\Rohde-SchwarzARSScopesuite

v TD.18.21..22/TD.1.9.22..23 Receiver Jitter Tolerance Test - Short channel 15.30.1\Sessions\USBReceivenCalibration
\Calibration_20230418_105121

& USB3.2 Gen2 10GT/:
L e ° Calibration Session | Calibration_20230418 105121+
+ TD.1.10.12..29 Receiver litter Tolerance Test - Long channel Calbrated configurations CLb/Deemphasi

v TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel Upstream | ora<h

Std-A, Short Ch.

S8 8 [ Tong Ch.
Genl Short Ch. NA

) Long Ch.

Type-C -/ 2

Downstream [“short ch.

Tong Ch.
A s Upstream 1= NA

ol Long Ch.
- Short Ch. NA

Upstream  [—ong Ch
—_— F Short Ch. NA

or Long Ch
Short Ch. NA

Test Setup
Port Direction
Port | Std-A -

Extended

Ready to run

3. Click "Test Single".
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USB 3.2-RX hub tests

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.5 USB 3.2-RX hub tests

This chapter desscribes the configuration of USB 3.2-RX hub compliance tests.

6.5.1 Starting USB 3.2-RX hub tests

Before you run the tests, complete the following actions:

® |nitial setup of the equipment, see Chapter 2.2, "Installing software and license",
on page 10

® | AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Chapter 2.5, "Connecting the R&S RTO/RTO6/RTP", on page 13

® (Calibrate the test setup, see Chapter 6.2, "USB 3.2-RX calibration", on page 194.

1. In the R&S ScopeSuite start window, select USB 3.2-RX.
2. Inthe "Session Selection" dialog, select type "Hub".

3. Add a new test session and open it, see Chapter 3.1, "Starting a test session",
on page 18.

4. Check the test configuration settings and adjust them, if necessary.
Calibrate the test setup, see Chapter 6.2, "USB 3.2-RX calibration", on page 194.

e Chapter 6.1.2, "Test configuration for device, hub and host", on page 192
5. Select/check the test cases you want to run and click "Test Single"/"Test checked".

6. A step-by step guide explains the following individual setup steps. When you have
finished all steps of the step-by-step guide, the compliance test runs automatically.

6.5.2 Measurement setups
When performing USB 3.2-RX hub compliance tests, you can use different setups,
depending on the selected "Port Direction":

® For "Port Direction" = "Upstream", refer to the test setups described in Chapter 6.3,
"USB 3.2-RX device tests", on page 214.

® For "Port Direction" = "Downstream”, refer to the test setups described in Chap-
ter 6.4.2, "Measurement setups", on page 224.
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USB 3.2-RX hub tests

6.5.3 USB 3.2-RX Gen1 5GT/s

6.5.3.1

Receiver jitter tolerance test long channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.

Running the test

1.

Prepare the test, as described in Chapter 6.5.1, "Starting USB 3.2-RX hub tests",
on page 230.

Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.3...19/TD 1.9.3...20 Receiver Jitter Tol-
erance Test - Long channel" test case.

R&S ScopeSuite _ o x
@ Back Session Hub_20230418 153642 [, Show Report @ rbout @ Help
] a Al Properties  Limit Manager ~Results Instruments  Report Config

L] & USB3.2 Gen1 5GT/s Load Calibration

TD.1.83..19/TD.1.9.3..20 Receiver Jitter Tol Test - Long channel
Calibration path C:\ProgramData\Rohde-Schwarz\RSScopeSuite

\5.30.1\Sessions\USBReceiver\Calibration

<]

v Laopback Mode
\Calibration_20230418_105121
M 13
02 easuremen Calibration Session | Calibration_20230418_105121 v
v TD.1.821..22/T0.1.9.22..23 Receiver Jitter Tolerance Test - Short channel Calibrated configurations CLB/Deemphasis
» USB3.2 Gen2 10GT/s Upstream |20 <k
Std-A, Short Ch
¥ TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Std-8, uB Long Ch
Gen' C Short Ch NA
v TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel
Up/ Long Ch.
Type-C
Downstream [ short ch
Long Ch
Upst
oA b | [TShortCh, NA
AN Long Ch
Gen2 Short Ch. NA
Upstream Long Ch
S C Short Ch NA
b N Tong Ch.
Short Ch NA
Test Setup
Port Direction | Upstream ~ +
Port | Std-A v

Extended

Ready to run.

Click "Test Single".

Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
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6.5.3.2

USB 3.2-RX hub tests

Further steps:
® Chapter 3.4, "Getting test results", on page 27

Receiver jitter tolerance test short channel

This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.

You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.5.1, "Starting USB 3.2-RX hub tests",
on page 230.

2. Select the "USB3.2 Gen1 (5GT/s) > TD 1.8.21...22/ TD 1.9.22...23 Receiver Jitter
Tolerance Test - Short channel" test case.

R&S ScopeSuite

- O x
@ Bk Session Hub_20230418_153642 [, show Report © rout @ Help

Aol Properties | Limit Manager Results Instruments  Report Config

[ ] 4 UsB3.2 Gen15GT/s Load Calibration

w TD.1.83..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel

Calibration path C:\P Data\Rohde-Schi
4 TD1821 .19.22..23 Receiver Jitter Tolerance Test - Short channel \5.30.1\Sessions' \USEReceivenCalibration
Rilf2le2 05222 \Calibration_20230418_105121
% Loopback Mode
oopback Mode Calibration Session | Calibration_20230418_105121
Me t
*4 easuremen Calibrated configurations CLB/Deemphasis
4 USB3.2 Gen2 10GT/s Upstream s ch.
Std-A, ort Ch.
v TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Std-B, uB Long Ch.
Gen1 D Short ch NA.

w TD.1.10.31..32 Receiver Jitte:
Up-/ Long Ch

Downstream | Short Ch.
Tong Ch

Type-C

Upstream

Short Ch. NA.
Std-A, U8 E o

Gen2 Short Ch. NA
Upstream foni

o Short Ch NA
U k Long Ch

Short Ch. NA

Test Setup

Port Direction | Upstream
Port | Std-A

Extended

Ready to run

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.
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USB 3.2-RX hub tests

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.5.4 USB 3.2-RX Gen2 10GT/s

6.5.4.1 Receiver jitter tolerance test long channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for long channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.5.1, "Starting USB 3.2-RX hub tests",
on page 230.

2. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.12...29 Receiver Jitter Tolerance
Test - Long channel" test case.

R&S ScopeSuite _ o x
@ Back Session Hub_20230418_153642 B, showReport @ About @ Help
[ ] a Al Properties  Limit Manager ~Results Instruments  Report Config

4 USB3.2Gen1 5GT/s Load Calibration
+ TD.1.83..19/TD.19.3..20 Receiver Jitter Tolerance Test - Long channel Calibration path CAProgramData\Rohde-Schwar2\RSScopeSte
v TD.1.821..22/TD.19.22..23 Receiver Jitter Tolerance Test - Short channel 15.30.1\Sessions\USBReceiver\Calibration
\Calibration_20230418_105121
a USB3.2 Gen2 10GT/:
u e ° Calibration Session | Calibration_20230418_105121 v
4 TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Calibrated configurations /o
7 Loopback Mode Long Ch
A, Upstream ShortCh
v Measurement Std-B, pB Long Ch
Eai) : Short Ch [
w TD.1.10.31..32 Receiver Jitter Tolerance Test - Short channel
e Up-/ Long Ch
ype Downstream [ short Ch.
Tong Ch
A U | NA
il Long Ch
Gen2 Short Ch NA.
Upstream |29 Ch
. PSIream  [~Shortch NA
P Tong Ch
Short Ch NA
Test Setup
Port Direction | Upstream
Port | Std-A -
Extended
Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
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USB 3.2-RX hub tests

When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27

6.5.4.2 Receiver jitter tolerance test short channel
This test verifies that the receiver meets the jitter tolerance requirements for the test
conditions described in the specification for short channel.
You can perform "Loopback Mode" tests and "Measurement".

In "Loopback Mode", BERT tries to synchronize with the DUT, allowing for verification
that port is functioning properly. This is a condition that must be met before "Measure-
ments" can be done.

"Measurement " measures the Bit Error Rate of the DUT with various disturbing com-
ponents like Sinusoidal Jitter at different frequencies and amplitudes.
Running the test

1. Prepare the test, as described in Chapter 6.5.1, "Starting USB 3.2-RX hub tests",
on page 230.

2. Select the "USB3.2 Gen2 (10GT/s) > TD 1.10.31...32 Receiver Jitter Tolerance
Test - Short channel" test case.

R&S ScopeSuite _ o x
@ Back Session Hub_20230418_153642 [, ShowReport @ About @ Help
(] Ao Propertics  LimitManager Results  Instruments  Report Config

+ USB3.2 Genl 5GT/s Load Calibration
v TD.183..19/TD.1.9.3..20 Receiver Jitter Tolerance Test - Long channel Callbration path C:ProgramData\Rohde. SchwarARSSeopesuite
v TD.1821.22/TD.19.22..23 Receiver Jitter Tolerance Test - Short channel 15.30.N\Sessions\USBReceiver\Calibration
\Calibration_20230418_105121
4 USB3.2 Gen2 10GT, '
L e s Calibration Session | Calibration_20230418_105121 v
v TD.1.10.12..29 Receiver Jitter Tolerance Test - Long channel Caliorated configurations o
a TD.1.10:31..32 Receiver Jitter Tolerance Test - Short channel Upstream | —-2n9 Ch
Std-A, Short Ch,
7 Loopback Mode st e [ Tong Ch
&=l Short Ch [
7 Measurement
e Up/ Long Ch
ype Downstream [“shortch
Tong Ch
0T Upstream 1o e NA
i B Long Ch
Short Ch NA.
Gen2
Upstream o9 Ch
e & Short Ch NA
P E Tong Ch
Short Ch, NA
Test Setup
Port Direction | Downstream v
port | 1 Std-A -
Extended
Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
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USB 3.2-RX hub tests

When you have finished all steps, the compliance test runs automatically.

The results are saved and can be viewed in the report.

Further steps:
® Chapter 3.4, "Getting test results", on page 27
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Ordering Information

Annex
A Ordering Information

Designation Type Order No.
USB 2.0 Compliance Test - Software R&S®RTO-K21 1317.4103.02
R&S®RTP-K21 1337.8685.02

loscope via LAN.

The R&S®RTO/RTP-K21 option requires that the host PC be connected to an R&S®RTO/RTP digital oscil-

System requirements

device control.

Windows 7 with .NET Framework 4 Redistributable Package, LAN with installed VISA driver for remote

Test Fixture

User Manual 1317.4455.02 — 14

USB 2.0 Test Fixture Set R&S®RT-ZF1 1317.3420.02

Supported oscilloscopes

Digital Oscilloscope, four channels R&S®RTO 1316.1000.xx

Digital Oscilloscope, four channels R&S®RTP 1320.5007.xx

Supported probes

Single-ended probes

1.0 GHz, active, 1 M Q ||0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS10 1410.4080.02

1.5 GHz, active, 1 M Q ||0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS20 1410.3502.02

3.0 GHz, active, 1 M Q ||0.8 pF, R&S®ProbeMeter, micro button R&S®RT-ZS30 1410.4309.02

6.0 GHz, active, 1 M Q ||0.3 pF, R&S®ProbeMeter, micro button R&S®RT-ZS60 1418.7307.02

Differential probes

1.0 GHz, active, differential, 1 M Q [|0.6 pF, R&S®ProbeMeter, R&S®RTO RT- 1410.4715.02

micro button, including 10:1 external attenuator, 1.3 pF, 70 V DC, | ZD10

46 V AC (peak)

1.5 GHz, active, differential, 1 M Q ||0.6 pF, R&S®ProbeMeter, R&S®RTO RT- 1410.4409.02

micro button ZD20

3.0 GHz, active, differential, 1 M Q [|0.6 pF, R&S®ProbeMeter, R&S®RTO RT- 1410.4609.02

micro button ZD30

4.5 GHz, active, differential, 1 M Q ||0.4 pF, R&S®ProbeMeter, R&S®RTO RT- 1417.0867.02

micro button ZD40

Current probes

100 MHz, current probe, AC/DC, 0.1 V/A, 30 A (RMS) R&S®RT-ZC20 1409.7766.02

Probe Power Supply R&S®RT-ZA13 1409.7789.02
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Ordering Information

Designation Type Order No.

Automated arbitrary waveform generator

2.3 Gsample/s Dual-Channel Arbitrary Waveform Generator WX2182B available from
WX2182C Tabor

O Check the brochure for updates, if available:

https://www.rohde-schwarz.com/brochure-datasheet/rtp/

https://www.rohde-schwarz.com/brochure-datasheet/rto/
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