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Illustration Directory

Figure 5.1 High-Speed Device Signal Quality Compliance Test (Differential Probe)
Connection Diagram

Figure 5.2 High-Speed Device Signal Quality Compliance Test (SMA Cable)
Connection Diagram

Figure 5.3 USB2.0 Test Model

Figure 5.4 High-Speed Host Signal Quality Compliance Test (Differential Probe)
Connection Diagram

Figure 5.5 High-Speed Host Signal Quality Compliance Test (SMA Cable)
Connection Diagram

Figure 5.6 USB2.0 Test Model

Figure 5.7 Hub Upstream High-Speed Signal Quality Compliance Test
(Differential Probe) Connection Diagram

Figure 5.8 Hub Upstream High-Speed Signal Quality Compliance Test (SMA
Cable) Connection Diagram

Figure 5.9 USB2.0 Test Model

Figure 5.10 Hub Downstream High-Speed Signal Quality Compliance Test
(Differential Probe) Connection Diagram
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Cable) Connection Diagram

Figure 5.12 USB2.0 Test Model
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Table Directory

Table 2.1 HS Device Electrical Test Fixture Layout Description

Table 2.2 HS Device SQ Test Fixture Layout Description

Table 2.3 HS Host SQ Test Fixture Layout Description

Table 2.4 USB-A HS Host SQ Fixture Layout Description

Table 5.1 Tool List: High-Speed Device Signal Quality Compliance Test

Table 5.2 Tool List: High-Speed Host Signal Quality Compliance Test

Table 5.3 Tool List: Hub Upstream High-Speed Signal Quality Compliance Test
Table 5.4 Tool List: Hub Downstream High-Speed Signal Quality Compliance Test
Table 6.1 Fixture Specifications

Table 6.2 Ordering Information

1 Document Overview

This manual describes the layout and application of 4 types of fixtures. These fixtures

are used for USB 2.0 signal integrity compliance testing.

The 4 types of fixtures are:

High-speed device electrical test fixture
High-speed device signal quality test fixture
High-speed host signal quality test fixture

USB-A high-speed host signal quality test fixture

Fixture application scenarios:

High-speed device signal quality compliance test
High-speed host signal quality compliance test
Hub upstream high-speed signal quality compliance test

Hub downstream high-speed signal quality compliance test
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1. Buttons

Front panel buttons of the oscilloscope are represented by , e.g., indicating

the "Default" button.
2. Menus
Menu options are represented by "Menu Text (bold) + Character Shading," such as

Device Under Test which means pressing on the "Device Under Test" option on the
instrument's current operating interface to enter the "Device Under Test" function
configuration menu.

3. Operation Steps

An arrow ">" indicates the next operation, such as > Test Item which means pressing
a function key and then pressing the test item.
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2 Fixture Layout
2.1 High-Speed Device Electrical Test Fixture

The layout of the High-Speed Device Electrical Test Fixture is shown in the figure below:

Table 2.1 HS Device Electrical Test Fixture Layout Description

Number Description
1 Test switch, toggle to switch relay direction
2 USB-B female connector, power socket
3 USB-A female connector, connect to Device

1x4 Pin gold pin header, the middle two pins are differential probe sockets,

4
the outer two are ground
5 2x3 Pin gold pin header, pins 4/6 are 5V for the Device, pin 5is 5V for the USB-
B power socket (a jumper cap is needed to connect pins 5 and 6)
6 USB-B female connector, connect to a machine with USB test software
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2.2 High-Speed Device Signal Quality Test Fixture

The layout of the High-Speed Device SQ Test Fixture is shown in the figure below:

1 2

Table 2.2 HS Device SQ Test Fixture Layout Description

Number Description
1 Test switch, toggle to switch relay direction
2 USB-B female connector, power socket
3 USB-A female connector, connect to Device
4 SMA socket

2x3 Pin gold pin header, pins 4/6 are 5V for the Device, pin 5is 5V for the USB-
B power socket (a jumper cap is needed to connect pins 5 and 6)

6 USB-B female connector, connect to a machine with USB test software
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2.3 High-Speed Host Signal Quality Test Fixture

The layout of the High-Speed Host SQ Test Fixture is shown in the figure below:

1

(M)

:
E2044460 w!

N-5 VO

J

) Test Fixture

Table 2.3 HS Host SQ Test Fixture Layout Description

Number Description

1x4 Pin gold pin header, the middle two pins are differential probe sockets,
the outer two are ground

2 1x2 Pin gold pin header (voltage test point)

3 USB-B female connector, connect to a machine with USB test software
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2.4 USB-A High-Speed Host Signal Quality Test Fixture

The layout of the USB-A High-Speed Host Signal Quality Test Fixture is shown in the
figure below:

Table 2.4 USB-A HS Host SQ Fixture Layout Description

Number Description

1 1x2 Pin gold pin header (voltage test point)

2 USB-A male connector, connect to a machine with USB test software (host)

3 SMA socket
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3 High-Speed Signal Test Items

Test Item Minimum Value || Maximum Value
Synchronization Field 32 bit 32 bit
Signal Rate 479.76 Mb/s 480.24 Mb/s
End Field 39.5bit (7.5 bit) [1]

40.5 bit (8.5 bit) [1]

Monotonicity 0 50 mV
Edge Rise/FallTime 500 ps NA
Edge Rise/Fall Rate NA 1600 V/us
JK Pair Jitter -100 ps 100 ps
KJ Pair Jitter -100 ps 100 ps
Consecutive Jitter -100 ps 100 ps
Eye Diagram Template Measurement 0 0

Note

[1]: The value in parentheses for the End Field refers to non-start frame data.
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4 Preparation Before Test
Before conducting the test, users need to make the following preparations:
e Prepare an oscilloscope that supports USB 2.0 analysis functions.

e Prepare a computer with a USB 2.0 interface. Install the "High-Speed Electrical
Test Tool Kit Software" (XHCI-HSETT) on the computer. The software download
address is:

https://www.usb.org/document-library/xhsett-x64, and the software installation
package name is XHSETT 2.2.0.0 Installer-x64 Release.exe.

e Prepare the device under test.

e Prepare other necessary test tools: fixtures, jumper caps (for shorting gold pin
headers), probes, and SMA cables, etc.

4.1 Oscilloscope

Users need to prepare an oscilloscope that supports USB2.0 analysis functions.
According to USB-IF association requirements, the oscilloscope needs to have a
bandwidth of 2.0 GHz or more and a sampling rate of 5 GSa/s or more. For the test
oscilloscope, ensure that the following operations have been performed:

e Warm up the oscilloscope for 30 minutes before use.

e Perform the self-calibration procedure when the ambient temperature changes
by 5°C or more (refer to the oscilloscope's "User Manual" for detailed
procedures).

e Perform "Function Check" and "Probe Compensation" operations (refer to the
oscilloscope's "User Manual" for detailed procedures).

4.2 Probes
Differential probes are used for high-speed signal quality compliance testing, including:
e High-speed device signal quality compliance test
e High-speed host signal quality compliance test
e Hub upstream high-speed signal quality compliance test
e Hub downstream high-speed signal quality compliance test

Differential probes need a bandwidth of 2.0 GHz or more, and RIGOL PVA8350, PVA8700
differential probes are recommended.


https://www.usb.org/document-library/xhsett-x64
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4.3 Driver Installation

After installing the "High-Speed Electrical Test Tool Kit Software", if the software does
not automatically update the driver, the user needs to update the "xHCI Compliance
Test Host Controller" driver in the computer's device manager according to the following
steps.

1. Openthe computer's device manager, find "Universal Serial Bus controllers”,
right-press "USB eXtensible Host Controller", and select "Update driver" in the
pop-up dialog box, as shown in the figures below.

File Action View Help
e @ E HE & B EXE

3 Monitors

& Network adapters
E? Other devices

@ Ports (COM & LPT)
= Print queues

= Printers

D Processors

B9 Security devices
[3 Sensors

l* Software components
I Software devices

i Sound, video and game controllers
Su Storage controllers
= System devices
v ! Universal Serial Bus controllers
9 Intel(R) USB 3.20 eXtensible Host Controller - 1.20 (Microsoft)
USB Composite Device
USB Composite Device
USB Root Hub (USB 3.0)
USB Root Hub (USB 3.0)
USB xHCI Compliant Host Controller
USB4 Root Router (1.0)
USB4(TM) Host Router (Microsoft)
Universal Serial Bus devices
USB Connector Managers
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l Update Drivers - Intel(R) USB 3.20 eXtensible Host Controller - 1.20 (Microsoft)

How do you want to search for drivers?

—> Search automatically for drivers
Windows will search your computer for the best available driver and install it on
your device,

—> Browse my computer for drivers

Locate and install a driver manually.

Cancel

X
“— l Update Drivers - Intel(R) USB 3.20 eXtensible Host Controller - 1.20 (Microsoft)
Browse for drivers on your computer
Search for drivers in this location:
C\Users\sn06430\Documents w Browse..
a Include subfolders
—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the same
category as the device.
Next Cancel

2. Inthe update driver dialog box, select "Browse my computer for driver software",

then select "Let me pick from a list of available drivers on my computer", and
select "xHCI Compliance Test Host Controller" from the list below to complete

the driver switching.

10
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< 0 Update Drivers - Intel(R) USB 3.20 eXtensible Host Controller - 1.20 {Microsoft)

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
disk that contains the driver you want to install, click Have Disk.

e

8 show compatible hardware

Model
[EJUSB xHCl Compliant Host Controller
[5]xHCl Compliance Test Host Controller

[=] This driver is digitally signed. Have Disk..

Tell me why driver signing is important

Next Cancel

Note:

If you can't find the program on the desktop, you can locate it by going to the Start

menu, as shown below.

Q  Search for apps, settings, and documents

Pinned All >
Edge Word Excel PowerPoint Outlook Microsoft 365
Copilot
>
| 2 G
Microsoft Store Photos Dell Optimizer ~ SupportAssist Dell Command | Settings
Update
anae : as
i E g N
Calculator Clock Notepad Paint Snipping Tool OneNote
Recommended More >
"\ Compliance Settings —— XHSETT - XHCI Electrical Test Tool
Setre:  Recently added uss

Recently added

New Microsoft Word Document (2)
6m ago

USBET20 2.20.00
Recently added

New Microsoft Word Document

5 USB2.0-Fixture_UserGuide_ZH_tcm...
2h ago

oo 2h ago

@ @)

11
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Tip

After switching the serial port driver, the functions of all USB interfaces on the host (i.e.,
keyboard, mouse, and other USB devices may not be usable) may become invalid. At

this time, the host can only be remotely controlled by another computer or by touchpad
(do not restart the computer during the test).

12
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5 Fixture Application
5.1 High-Speed Device Signal Quality Compliance Test

5.1.1 Test Connection Diagram

-

FRTEE N

& m Cable

gV

———— | USB-B

HS Dewvice Electncal Test Ficture

Figure 5.1 High-Speed Device Signal Quality Compliance Test (Differential Probe)
Connection Diagram
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In

5 m Cable

5v

UsB-B

Y

USE-B

B
o]

HS Device S0 Test Fixture

Figure 5.2 High-Speed Device Signal Quality Compliance Test (SMA Cable) Connection

Diagram

Table 5.1 Tool List: High-Speed Device Signal Quality Compliance Test

Equipment

Description

Test Fixture

HS Device Electrical Test Fixture (Differential Probe) HS Device
SQ Test Fixture (SMA Cable)

Oscilloscope

2.0 GHz or higher bandwidth, 5 GSa/s or higher sample rate,
RIGOL DS70000 series oscilloscope recommended

High-speed Device
Under Test

Test Host

Has a USB 2.0 interface

USB-A male to USB-B
male cable

2 cables, connect fixture to host, and fixture to power
respectively

Differential probe or
SMA cable

Connect fixture to oscilloscope

Jumper cap

Used to short pins 5 and 6 of the gold pin header

14
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5.1.2 Test Steps

Before starting the test, please prepare the necessary tools.

Tip

Before testing, please keep the fixture's Test switch OFF.

1.

Connectthe test setup and equipment according to the method in the test
connection diagram. You can choose to use "differential probe" or "SMA cable"

for device testing.

Switch or install the driver according to the "Driver Installation" section.

After successful installation, open the "XHCI HSETT" software, select the correct

controller, then select "Device" as the high-speed test object, and then press

TEST to start the test.

BB xHCI Electrical Test Tool

~Hi-Speed

¢ Device
" Hub

" Host Controller/System

SuperSpeed
" Host/Hub DSF Ports

TEST

1 Select Host Controller For Use In Testing

X

PCl bus 0, device 29, function 7 8 Ports

E xit

15
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4. Press the Enumerate Bus button to refresh the host port, select "TEST_PACKET"
in "Device Command", press EXECUTE after selecting, if the Status Window
prompts "Operation Successful", it means the selected signal outputis

successful.
xHCI HS Electrical Test Tool - Device Test
Select Device | — Device Control
NONE Device Command Device Addiess
VID 0x8087, PID Dx24, Addiess 1, Port 1
[TEST PACKET ~ o
Status Window
Enumerate Bus EXECUTE Retumn To Main

5. Finally, turn on the Test switch of the fixture. At this time, both signal lights of the
fixture will light up, and the signal will start to transmit. You can obtain the signal
through the oscilloscope and then start the compliance analysis.

16
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6. Start the test (taking the DS70000 series oscilloscope as an example):

a. Openthe "USB2.0 Compliance Analysis Interface".

 ZPAN

Measure

Histogram

Cursors

Counter DVM

5%

A izl
RTSA JULre

&

Upgrade

Pass/Fail

UICK

Quick Storage

O

Shutdown

DrawRect

b. In the Device Under Test interface (as shown in the figure below), select "Device",
"High Speed" respectively, and select "Endpoint" according to the actual situation.

USB2.0 Compliance test

DUT Test Selection

Device

Signal Type

High Speed Full Speed

Test Point Near End

Analysis Setting Result Export

Hub Downstream

Hub Upstream

Low Speed

Far End

17
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Note

When the signal type is "High Speed", users can choose "Near End" or "Far End"

according to the test scenario. The selection of "Near End" and "Far End" depends on
the test port situation of the device under test, as shown in the figure below.

o Whenthere is no USB Cable between the device under test and the host,

selects "Near End".

and the test pointis at TP3, according to the USB2.0 protocol content, the
eye diagram template selects Template1, and at this time, the user

o Whenthere is a USB Cable between the device under test and the host,
and the test pointis at TP2, according to the USB2.0 protocol content, the
eye diagram template selects Template2, and at this time, the user

selects "Far End".

189 TP2 TP3 TP4
/ |
Traces ( USB Cable Traces
Transceiver A B Transceiver
Connector Connector

Hub Circuit Board

Figure 5.3 USB2.0 Test Model

Device Circuit Board

18
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c. Press to open the Test Items interface (as shown in the figure below), and select
"High Speed Signal Quality (7 Electrical)".

USB2.0 Compliance test

puT Test Selection Analysis Setting Result Export
[ High Speed Signal Quality(7 Electrical)
P[] Full Speed Signal Quality(7 Electrical)

P[] Low Speed Signal Quality(7 Electrical)

d. Press to open the Analysis Settings interface (as shown in the figure below), and
select "SMA Cable Connection" (Single-ended) or "Differential Probe" in the "Test
Connection" item according to the actual situation; and select the test "Signal Source".

USB2.0 Compliance test

DuT Test Selection Analysis Setting Result Export

Connection Single-ended Differential

Source Dp CH1 Source Ds

Configuration

Auto Set

19
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Press Auto Set, the oscilloscope will automatically set the configuration information,
and finally press Start Measurement to perform USB2.0 signal quality compliance

analysis test.
Note

During the test, ensure that the waveform can be clearly displayed on the screen, and
there is only one USB sighal waveform on the screen.

e. Press Export Report (as shown in the figure below) to set file storage information and
save the testreport.

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

Farmat Report

File Name RigolDS Overlay

File Path Local Disk

Device ID

Description

Device Port ID

20
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7. After the test is completed, to restore the original host USB interface, you can
choose any of the following methods:

(@]

Press "Return to Main" in the software to exit the "Device Test" menu, then
press "Exit" to exitthe program. After the program exits, the USB
communication interface will be automatically reset, and the host USB
interface used for testing can be restored for use.

Through remote control, open the computer's device manager. At this
time, the original serial bus controller will be replaced by "USB
Compliance Controllers". Right-press "xHCI Compliance Test Host
Controller" under its directory, select "Update Driver", and then refer to
the operations in "Driver Installation" to change the compatible hardware
back to "USB xHCI Host Controller".

21
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Test results:

ne

Measure  DrawRect | Windows | Cursors

RIGOL 200.00ns/ (A ) 100S¥/s W g ) 960,00ns T B 150.00mv

v

Waveform View

Edge Monotonicity

Rise Edge Time Bs N3ps 100ps NA Passes
Fall Edge Time ELs 322.1ps 100ps NA
Rise Edge Rate as 16327 V/us NA 1600V/us Passes
Fail Edge Rate Bs 1587 V/us NA 1600 V/us
Consecutive Jtter Max Ba 164ps “100ps 100ps Passes
1My ‘,”" sl A A / Consecutive Jiter Min B 27.6ps -100ps 100ps
[ ROl Consecuthve Jnter RMS B4 123ps -100ps 100ps Passes
Paired JK Jitter Max EL4 268ps 100 ps 100 ps
Paired JK Jitter Min Ba 182ps 100ps 100ps Passes
Paired JK Jitter RMS L4 15ps 100 ps 100ps
Pared KJ Jitter B4 17.8ps 100ps 100ps Passes
Paed KJ Jitter EL4 1.2ps 100 ps 100 ps
Pared KJ Jiter B4 9.53ps 100ps 100ps Passes

i signal Eye violation Poi. EL4 0 0 0

& USB Plot

DAY WAV e gt PR A A P W oty s Y

200.00ns/ 3 D | 200.00ns T ) BL1 150.00mv A [

Waveform View A = X | USB2.0 Test Results (Ref: USB Specification Revision 2.0)

0 M I,

22
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5.2 High-Speed Host Signal Quality Compliance Test

5.2.1 Test Connection Diagram

UsBE-B

|

D[O[C[0]
o

HE Host 8Q
HS Host S0 Test Fodure

Figure 5.4 High-Speed Host Signal Quality Compliance Test (Differential Probe)
Connection Diagram

SMA A

| o \

W
UEE-A HE Hest 80 |USBE-A

USB-A HS Heost 30 Fixture

Figure 5.5 High-Speed Host Signal Quality Compliance Test (SMA Cable) Connection
Diagram
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Table 5.2 Tool List: High-Speed Host Signal Quality Compliance Test

Equipment Description

HS Host Electrical Test Fixture (Differential Probe) USB-A HS
Host SQ Fixture (SMA Cable)

Test Fixture

2.0 GHz or higher bandwidth, 5 GSa/s or higher sample rate,

Oscilloscope . .
RIGOL DS70000 series oscilloscope recommended

Host Under Test Has a USB 2.0 interface

Differential probe or

Connect fixture to oscilloscope
SMA cable

5.2.2 Test Steps
Before starting the test, please prepare the necessary tools.

1. Connectthe fixture, oscilloscope, and device under test according to the
method in the test connection diagram.

2. Switch orinstall the driver according to the "Driver Installation” section.

3. After successful installation, open the "XHCI HSETT" software, select the correct
controller, then select "Host Controller/System" as the test object, and then
press TEST to start the test.

%% xHCI Electrical Test Tool X
Hi-Speed Select Host Controller For Use In Testing
€ Device PCl bus 0, device 29, function 7 8 Ports
" Hub

{* Host Controller/System

SuperSpeed
" Host/Hub DSF Ports

TEST Exit |

24
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4. Press the Enumerate Bus button to refresh the host port, select "TEST_PACKET"
in "Port Control", set "Port" to the host port number connected to the fixture (i.e.,
if the currently connected host port number is 3, it should be setto 3). Press
EXECUTE after selection. If the Status Window prompts "Operation Successful',
it means the selected signal output is successful, and you can obtain the signal
through the oscilloscope and then start the compliance analysis.

BB XHCI Electrical Test Tool X
Hi-Speed Select Host Controller For Use In Testing
(" Device PCI bus 0, device 29, function 7 8 Ports
" Hub

(¢ Host Controller/System

SuperSpeed
" Host/Hub DSF Ports

TEST E xit

Note

The host has multiple ports. If you are unsure which port the test fixture is connected to,
you can unplug other USB devices and only keep the USB connection of the test fixture.

25
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5. Start the test (taking the DS70000 series oscilloscope as an example):
a. Press > to open the "USB2.0 Compliance Analysis Interface".

b. In the Device Under Test interface (as shown in the figure below), select "Host", "High
Speed" respectively, and select "Endpoint" according to the actual situation.

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

) Device { Hub Downstream () HubUpstream

Signal Type (@ ) High Speed | Full Speed | ) Low Speed

TestPoint ( ) NearEnd (@) FarEnd

26
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Note

When the signal type is "High Speed", users can choose "Near End" or "Far End"
according to the test scenario. The selection of "Near End" and "Far End" depends on
the test port situation of the device under test, as shown in the figure below.

o Whenthere is no USB Cable between the device under test and the host,
and the test pointis at TP3, according to the USB2.0 protocol content, the
eye diagram template selects Template1, and at this time, the user
selects "Near End".

o Whenthere is a USB Cable between the device under test and the host,
and the test pointis at TP2, according to the USB2.0 protocol content, the
eye diagram template selects Template2, and at this time, the user
selects "Far End".

TP1 TP2 TP3 TP4
»
Traces ( USB Cable ) Traces
Transceiver A B Transceiver
Connector Connector
Hub Circuit Board Device Circuit Board

Figure 5.6 USB2.0 Test Model

c. Press to open the Test Items interface (as shown in the figure below), and select
"High Speed Signal Quality (7 Electrical)".

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

P 4 High Speed Signal Quality(7 Electrical)
P[] Full Speed Signal Quality(7 Electrical)

P[] Low Speed Signal Quality(7 Electrical)

27
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d. Press to open the Analysis Settings interface (as shown in the figure below), and
select "SMA Cable Connection" or "Differential Probe" in the "Test Connection" item
according to the actual situation; and select the test "Signal Source".

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

Connection Single-ended Differential

Differential CH1

Configuration

Auto Set

Press Auto Set, the oscilloscope will automatically set the configuration information,
and finally press Start Measurement to perform USB2.0 signal quality compliance
analysis test.

Note

During the test, ensure that the waveform can be clearly displayed on the screen, and
there is only one USB signal waveform on the screen.

28
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e. Press Export Report (as shown in the figure below) to set file storage information and
save the testreport.

USB2.0 Compliance test

DuT

File Name

File Path

Device ID

Description

Device Port ID

Test Selection Analysis Setting Result Export

RigolDS Overlay

i “

Local Disk

6. Afterthe testis completed, to restore the original host USB interface, you can
choose any of the following methods:

o

Press "Return to Main" in the software to exit the "Host Test" menu, then
press "Exit" to exit the program. After the program exits, the USB
communication interface will be automatically reset, and the host USB
interface used for testing can be restored for use.

Through remote control, open the computer's device manager. At this
time, the original serial bus controller will be replaced by "USB
Compliance Controllers". Right-press "xHCI Compliance Test Host
Controller" under its directory, select "Update Driver", and then refer to
the operations in "Driver Installation" to change the compatible hardware
back to "USB xHCI Host Controller".

29
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Test Results:

e | I | B

OrawRect || Windows || Cursors

TMpts
RIGOL 200.00ns/ |((Ay) 1250/ WP (g ) | 200.00ns T.) B 150.00mv 4 Do | &

Waveform View v = X | USB2.0 Test Results (Ref: USB Specification Revision 2.0)
1

Measure

Minimum Maximum Result
SYNC B2 32bits 32bts. 32bits Passes
EOP Width B2 8.093bits 7.5bits 8.5bits
Signal Rate EL2 479.875Mb/s 479.76 Mb/s. 480.24 Mb/s Passes
Edge Monotonicity a7 omv omv 50mv
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5.3 Hub Upstream High-Speed Signal Quality Compliance Test

5.3.1 Test Connection Diagram

/"""L-""':‘

5 m Cable

sV USB
 — Ny — Y — ) —

1[0+ ysga
L | USE-B E -

HS Davice
Electrica

HS Dewice Electrical Test Fixtura

Figure 5.7 Hub Upstream High-Speed Signal Quality Compliance Test (Differential
Probe) Connection Diagram
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-

5 m Cable

3V

SMA,

L » USB-B

USE-B|

HS Device 5Q

(GC}D
010

O+

HS Device 50O Test Fixture

Figure 5.8 Hub Upstream High-Speed Signal Quality Compliance Test (SMA Cable)

Connection Diagram
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Table 5.3 Tool List: Hub Upstream High-Speed Signal Quality Compliance Test

Equipment

Description

Test Fixture

HS Device Electrical Test Fixture (Differential Probe) HS Device
SQ Test Fixture (SMA Cable)

Oscilloscope

2.0 GHz or higher bandwidth, 5 GSa/s or higher sample rate,
RIGOL DS70000 series oscilloscope recommended

USB Hub Under Test

Upstream portis USB2.0 interface

High-speed Test Host

Has a USB 2.0 interface

USB-A male to USB-B
male cable

2 cables, connect fixture to USB hub, and fixture to power
respectively

Differential probe or
SMA cable

Connect fixture to oscilloscope

Jumper cap

Used to short pins 5 and 6 of the gold pin header
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5.3.2 Test Steps

Before starting the test, please prepare the necessary tools.
Tip

Before testing, please keep the fixture's Test switch OFF.

1. Connectthe fixture, oscilloscope, and device under test according to the
method in the test connection diagram.

2. Switch or install the driver according to the "Driver Installation" section.

3. After successful installation, open the "XHCI HSETT" software, select the correct
controller, then select "Hub" as the high-speed test object, and then press TEST
to start the test.

%% xHCI Electrical Test Tool X
Hi-Speed — Select Host Controller For Use In Testing
" Device PCl bus 0, device 29, function 7 8 Ports
* Hub

" Host Controller/System

SuperSpeed
" Host/Hub DSF Ports

TEST E xit
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4. Press the Enumerate Bus button to refresh the host port, select "TEST_PACKET"
in "Hub Command", press EXECUTE after selection. If the Status Window
prompts "Operation Successful", it means the selected signal outputis
successful.

xHCI HS Electrical Test Tool - Hub Test

~Hub Selection 1~ Hub Control
NONE Hub Command Address
VID 0x8087, PID 0x24, Address 1 8 Ports TEST PACKET LI IU
Port Control Port

|NONE = |

Enumercte us | Status Window [~ [

Downstream Devices

: nstream i ntrol
Downstream Device Control e

NONE ;I I EXECUTE Return To Main I

5. Finally, turn on the Test switch of the fixture. At this time, both signal lights of the
fixture will light up, and you can obtain the signal through the oscilloscope and
then startthe compliance analysis.
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6. Start the test (taking the DS70000 series oscilloscope as an example):
a. Openthe "USB2.0 Compliance Analysis Interface".

b. In the Device Under Test interface (as shown in the figure below), select "Hub
Upstream", "High Speed" respectively, and select "Endpoint" according to the actual
situation.

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

'v Device & () HubDownstream (@) Hub Upstream

SignalType (@ ) HighSpeed ( ) Full Speed

TestPoint () NearEnd
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Note

When the signal type is "High Speed", users can choose "Near End" or "Far End"
according to the test scenario. The selection of "Near End" and "Far End" depends on
the test port situation of the device under test, as shown in the figure below.

o Whenthere is no USB Cable between the device under test and the host,
and the test pointis at TP3, according to the USB2.0 protocol content, the
eye diagram template selects Template1, and at this time, the user
selects "Near End".

o Whenthere is a USB Cable between the device under test and the host,
and the test pointis at TP2, according to the USB2.0 protocol content, the
eye diagram template selects Template2, and at this time, the user
selects "Far End".

TP1 TP2 TP3 TP4 Figure

5.9
USB2.0
Test

[ Model

Traces ( USB Cable j Traces
\ 7 il
Transceiver A B Transceiver
Connector Connector
Hub Circuit Board Device Circuit Board

c. Press to open the Test Items interface (as shown in the figure below), and select
"High Speed Signal Quality (7 Electrical)".

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

P [ High Speed Signal Quality(7 Electrical)

P[] Full Speed Signal Quality(7 Electrical)

P[] Low Speed Signal Quality(7 Electrical)
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d. Press to open the Analysis Settings interface (as shown in the figure below), and
select "SMA Cable Connection" or "Differential Probe" in the "Test Connection" item
according to the actual situation; and select the test "Signal Source".

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

Connection Single-ended Differential

Differential CH1

Configuration

Auto Set

Press Auto Set, the oscilloscope will automatically set the configuration information,
and finally press Start Measurement to perform USB2.0 signal quality compliance
analysis test.

Note

During the test, ensure that the waveform can be clearly displayed on the screen, and
there is only one USB signal waveform on the screen.
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e. Press Export Report (as shown in the figure below) to set file storage information and

save the testreport.

USB2.0 Compliance test

DuT Test Selection Analysis Setting Result Export

Format Report “

File Name RigolDS Overlay

File Path Local Disk

Device ID

Description

Device Port ID

7. After the test is completed, to restore the original host USB interface, you can
choose any of the following methods:

o Press "Return to Main" in the software to exit the "Hub Test" menu, then
press "Exit" to exit the program. After the program exits, the USB
communication interface will be automatically reset, and the host USB
interface used for testing can be restored for use.

o Through remote control, open the computer's device manager. At this
time, the original serial bus controller will be replaced by "USB
Compliance Controllers". Right-press "xHCI Compliance Test Host
Controller" under its directory, select "Update Driver", and then refer to

the operations in "Driver Installation" to change the compatible hardware

back to "USB xHCI Host Controller".
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5.4 Hub Downstream High-Speed Signal Quality Compliance Test

5.4.1 Test Connection Diagram

/@'@@-_ A R

UsB

|:||:||:||:||'1—

— O] B USB-B |
@ D+
O

HS Host 5Q

HS Host SQ Test Fixture

Figure 5.10 Hub Downstream High-Speed Signal Quality Compliance Test (Differential
Probe) Connection Diagram

\ | USB-AHSHostsq |USB-A
=
O, /

USE-A HS Host SO Fixture

Figure 5.11 Hub Downstream High-Speed Signal Quality Compliance Test (SMA Cable)
Connection Diagram
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Table 5.4 Tool List: Hub Downstream High-Speed Signal Quality Compliance Test

Equipment

Description

Test Fixture

HS Host Electrical Test Fixture (Differential Probe) USB-A HS
Host SQ Fixture (SMA Cable)

Oscilloscope

2.0 GHz or higher bandwidth, 5 GSa/s or higher sample rate,
RIGOL DS70000 series oscilloscope recommended

USB Hub Under Test

Downstream port is USB2.0 interface

High-speed Test Host

Has a USB 2.0 interface

Differential probe or
SMA cable

Connect fixture to oscilloscope

41




R

meor. RIGOL | USB 2.0 Compliance Test| rev 0.1

5.4.2 Test Steps

Before starting the test, please prepare the necessary tools.

1.

4.

Connectthe test setup and equipment according to the method in the test
connection diagram.

Switch or install the driver according to the "Driver Installation" section.

After successful installation, open the "XHCI HSETT" software, select the correct
controller, then select "Hub" as the test object, and then press TEST to start the
test.

B8 xHCI Electrical Test Tool X
Hi-Speed Select Host Controller For Use In Testing
" Device PCl bus 0, device 23, function ¥ 8 Ports
& Hub

" Host Controller/System

SuperSpeed
" Host/Hub DSF Ports

a|

Press the Enumerate Bus button to refresh the host port, select "TEST_PACKET"
in "Port Control", set "Port" to the hub port number connected to the fixture (i.e.,
if the currently connected hub port number is 3, it should be setto 3). Press
EXECUTE after selection. If the Status Window prompts "Operation Successful’,
it means the selected signal output is successful, and you can obtain the signal
through the oscilloscope and then start the compliance analysis.

xHCI HS Electrical Test Tool - Hub Test

Hub Selection Hub Control
NONE Hub Command Address
VID 0x8087, PID 0x24, Address 1 8 Ports [NDNE LI ID
Port Control Port
TEST_PACKET =
Enumerate Bus I )

- Status Window |~
Downstream Devices

Downstream Device Control Address

NONE ;] | Retum To Main |
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Note

The hub has multiple ports. If you are unsure which port the test fixture is connected to,
you can unplug other USB devices and only keep the USB connection of the test fixture.

5. Start the test (taking the DS70000 series oscilloscope as an example):
a. Press > to open the "USB2.0 Compliance Analysis Interface".

b. In the Device Under Test interface (as shown in the figure below), select "Hub
Downstream", "High Speed" respectively, and select "Endpoint" according to the actual
situation.

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

() Device "  ) (®) HubDownstream () HubUpstream

SignalType (@) HighSpeed ( ) FullSpeed ( ) Low Speed

TestPoint ) NearEnd Far End

c. Press to open the Test Items interface (as shown in the figure below), and select
"High Speed Signal Quality (7 Electrical)".

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export
» High Speed Signal Quality(7 Electrical)

P[] Full Speed Signal Quality(7 Electrical)

P[] Low Speed Signal Quality(7 Electrical)

d. Press to open the Analysis Settings interface (as shown in the figure below), and
select Single-ended "SMA Cable Connection" or "Differential Probe" in the "Test
Connection" item according to the actual situation; and select the test "Signal Source".
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USB2.0 Compliance test

DuUT Test Selection Analysis Setting Result Export

Connection Single-ended Differential

Source Dp CHI1 Source Ds

Configuration

Press Auto Set, the oscilloscope will automatically set the configuration information,
and finally press Start Measurement to perform USB2.0 signal quality compliance
analysis test.
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Note

During the test, ensure that the waveform can be clearly displayed on the screen, and
there is only one USB signal waveform on the screen.

e. Press Export Report (as shown in the figure below) to set file storage information and
save the testreport.

USB2.0 Compliance test

DUT Test Selection Analysis Setting Result Export

Format

File Name RigolDS Overlay

File Path Local Disk

Device ID

Description

Device Port ID
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6. After the testis completed, to restore the original host USB interface, you can
choose any of the following methods:

(@]

Press "Return to Main" in the software to exit the "Hub Test" menu, then
press "Exit" to exitthe program. After the program exits, the USB
communication interface will be automatically reset, and the host USB
interface used for testing can be restored for use.

Through remote control, open the computer's device manager. At this
time, the original serial bus controller will be replaced by "USB
Compliance Controllers". Right-press "xHCI Compliance Test Host
Controller" under its directory, select "Update Driver", and then refer to
the operations in "Driver Installation" to change the compatible hardware
back to "USB xHCI Host Controller".
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