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USB Automated Testing—At A Glance

The Agilent N5416A USB 2.0 compliance test option helps you verify USB
compliance to specifications using the Agilent 5485xA, 9000 or 80000 or
90000A Series Infiniium digital storage oscilloscope.

The USB 2.0 compliance test option runs under an automated test engine
that.

e Lets you select individual or multiple tests to run.
e Lets you identify the device being tested and its configuration.

¢ Shows you how to make oscilloscope connections to the device under
test.

e Automatically checks for proper oscilloscope configuration.
¢ Automatically sets up the oscilloscope for each test.

¢ Provides detailed information for each test that has been run and lets
you specify the thresholds at which marginal or critical warnings
appear.

* Creates a printable HTML report of the tests that have been run.
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In This Book

See Also

This manual contains notes on the electrical tests that are performed by
the USB 2.0 compliance test option; it describes the equipment used, and
it describes how the tests are performed.

Chapter 1, “Installing the USB 2.0 Compliance Test Option” shows how
to install and license the automated test application software (if it was
purchased separately).

Chapter 2, “Preparing to Take Measurements” describes the equipment
required, how to set up the equipment, how to start the USB 2.0
Compliance Test Option, and how to run tests.

Chapter 3, “Device Hi-Speed Tests” describes the equipment used for
each test setup.

Chapter 4, “Hub Hi-Speed Tests” describes the equipment used for each
test setup.

Chapter 5, “Host Hi-Speed Electrical Tests” describes the equipment
used for each test setup.

Chapter 6, “Troubleshooting Hi-Speed Test Failures” describes the
Debug Mode options that can be used when troubleshooting hi-speed
test failures.

Chapter 7, “Low and Full Speed Tests” describes the equipment used
for each test setup.

Chapter 8, “On-The-Go Electrical Tests” describes the equipment used
for the test setup.

The USB 2.0 Compliance Test Option’s online help, which describes:
Creating or opening a test project.
Selecting tests.
Configuring selected tests.
Connecting the oscilloscope to the DUT.
Running tests.
Viewing test results.
Viewing/printing the HTML test report.
Saving test projects.

The USB 2.0 developers documents are available at the USB
Implementers Forum web site, http://www.usb.org/developers/docs. This
web page has test procedure documents for the E2683A USB 2.0
Compliance Test Option, which contain test records used for compliance
test submission.
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® N5416A USB 2.0 Compliance Test Option
o Notes on Electrical Testing

00 @ Qoo 1
o LR Installing the USB 2.0 Compliance Test
2 & °  Option

Installing the Software 16
Installing the License Key 17

If you purchased the N5416A USB 2.0 Compliance Test Option separately,
you need to install the software and license key.
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Installing the USB 2.0 Compliance Test Option

Installing the Software

16

Make sure you have the correct Infiniium software version by choosing
Help>About Infiniium... from the main menu.

Version 5.71 or greater of Infiniium software 80000 Series Infiniium
Digital Storage Oscilloscope OR

Version 1.41 or greater of Infiniium software 90000A Series Infiniium
Digital Storage Oscilloscope OR

Version 2.00 or greater of Infiniium software 9000A Series Infiniium
Digital Storage Oscilloscope.

Download the latest version of the N5416A USB 2.0 Compliance Test
Option software to your oscilloscope:

a Go to: http://www.agilent.com/find/scope-apps- sw
b Click the N5416A USB 2.0 Compliance Test Option links.

Run the setup program, and follow the instructions.

Be sure to accept the installation of the .NET Framework software; it is
required in order to run the USB 2.0 Compliance Test Option.

Notes on USB Electrical Compliance Testing
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Installing the USB 2.0 Compliance Test Option 1

Installing the License Key

1 Request a license code from Agilent by following the instructions on the
Entitlement Certificate.

You will need the oscilloscope’s “Option ID Number”, which you can
find in the Help>About Infiniium... dialog.

2 After you receive your license code from Agilent, choose
Utilities>Install Option License....

3 In the Install Option License dialog, enter your license code and click
Install License.

4 C(Click OK in the dialog that tells you to restart the Infiniium
oscilloscope application software to complete the license installation.

5 Click Close to close the Install Option License dialog.
6 Choose File>Exit.

7 Restart the Infiniium oscilloscope application software to complete the
license installation.

Notes on USB Electrical Compliance Testing 17
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® N5416A USB 2.0 Compliance Test Option
o Notes on Electrical Testing

o0 @ @02
Preparing to Take Measurements

® o
° ® o
° ® ¢ Required Equipment and Software 21
. Setting Up the Equipment 24

Starting the USB 2.0 Compliance Test Option 27
Running Tests 30

After you gather and set up the required equipment and software, you can
start the USB 2.0 Compliance Test Option and begin performing the
electrical compliance tests.
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2  Preparing to Take Measurements

Old and New Test Fixture Part Numbers

There are five new test fixtures that replace old test fixtures. Most of the
time, both part numbers are listed in this manual. The following table is
for your reference in case both parts numbers are not listed.

Test Fixture Description

New Part
Number

Old Part
Number

Device High Speed Signal Quality Test Fixture
Host High Speed Signal Quality Test Fixture
Receiver Sensitivity Test Fixture

Host Disconnect Test Fixture

Droop/Drop Test Fixture

E2649-66401
E2649-66402
E2649-66403
E2649-66404
E2649-66405

E2645-66507
E2645-66508
E2645-66503
E2645-66506

n/a
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Preparing to Take Measurements

Required Equipment and Software

Table 1 Digital Storage Oscilloscope, Software, and Accessories

2

Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed
Agilent 5485xA, 9000A or 80000 or 90000A Series Infiniium oscilloscope.  17,** 1% 1% 1
Agilent N5416A USB Compliance Test Option. 1 1 1 1
Computer monitor (optional). optional  optional  optional  optional
Agilent 1131A, 1133A, or 1134A InfiniiMax differential probe. 1 2 1 n/a
Agilent E2669A differential connectivity kit, OR E2678A socketed head. 1 2 1 n/a
Agilent header adapter (P/N 01131-68703), included with E2669A and 1rE 27 1rE n/a
E2678A purchased after October, 2003.
Agilent E2697A 1 Mohm adapter with passive probe, OR 1156A, 1157A, or 2 2 2 3
1158A active probe.
Agilent E2697A high impedance converter, N2774A current probe, and n/a n/a n/a 1

N2775A power supply.
Agilent 8710-2063 dual lead adapter (3 units) - to be used with the 10073C passive probe

*The oscilloscope’s memory upgrade option is recommended (Option 001 when ordered with the oscilloscope, or after
purchase: E2680A for the 5485xA Series oscilloscopes, or N5404A for the 80000 and 90000A Series oscilloscopes). This
gives the automated test software more flexibility in making corner case measurements (and improves test performance).

**The enhanced bandwidth software option is recommended for the Agilent 54855A oscilloscope (Option 008), and the
noise reduction software option is recommended for the 80000 and 90000A Series oscilloscopes (Option 005 when ordered
with the oscilloscope or N5403A after purchase). This reduces the bandwidth of the oscilloscope to just what is required by
the USB-IF (2 GHz for USB 2.0), which can greatly reduce system measurement noise, allowing the maximum
measurement margin.

***For low/full speed testing, the Agilent 54831B/D or 54832B/D Infiniium oscilloscope with 1165A passive probes and
1147A current probe can be used instead.

****The header adapter is not needed with the new hi-speed test fixtures
(E2649-66401 through E2649-66405).

Table 2 Digital Multimeter

Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed
Agilent 33401A digital multimeter or equivalent. 1 1 1 1
Mini-clip DMM leads - one each of black and red color. 1 1 1 1
Notes on USB Electrical Compliance Testing 21



2  Preparing to Take Measurements

Table 3 Digital Signal Generator

Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed
Agilent 81130A Pulse/Pattern Generator with 2 channels of Agilent n/a 1 1 n/a
81132A (660 MHz) option.
1 MB Memory card option for 81130A (option UFJ). n/a 1 1 n/a
6dB attenuator (Agilent 8493C Option 006) — for scaling the DSG output n/a 2 2 n/a
voltages needed for receiver sensitivity test.
50-ohm coaxial cable with male SMA connectors at both ends (Agilent n/a 2 2 n/a
8120-4948 or equivalent).
Agilent 82357B USB/GPIB interface n/a 1 1 n/a
Table4 USB Electrical Test Fixtures

Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed
Device Hi-Speed Signal Quality test fixture, Agilent P/N E2649-66401 (old 1 1 1 n/a
fixture P/N E2645-66507).
Host Hi-Speed Signal Quality test fixture, Agilent P/N E2649-66402 (old 1 1 n/a n/a
fixture P/N E2645-66508).
Receiver Sensitivity test fixture, Agilent P/N E2649-66403 (old fixture P/N  n/a 1 1 n/a
E2645-66503).
Host Disconnect test fixture, Agilent P/N E2649-66404 (old fixture P/N 1 n/a n/a n/a
E2645-66506).
5V test fixture power supply, Agilent P/N 0950-2546. 1 1 1 n/a
E2646A SQiDD board, included in the USB test option. n/a n/a n/a 1
100 mA load board (see the schematic in Figure 4 on page 175) 1
500 mA load board (see the schematic in Figure 5 on page 175) 1
Droop/Drop test fixture, Agilent P/N E2649-66405 n/a n/a n/a 1

*A second SQiDD board is recommended for droop/drop testing (if you are not using the Droop/Drop fixture); additional

SQiDD boards can be ordered as Agilent E2646A.

22
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Preparing to Take Measurements

Table5 Miscellaneous Cables and Devices

2

Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed
5 m USB cable (any listed on USB-IF web site). 1 1 1 as
needed
1.5 m USB cable (any listed on USB-IF web site). 1 1 n/a n/a
1 m USB cable (any listed on USB-IF web site). as
needed
Modular AC power cord. 2 2 2
Hi-Speed USB Hub (any listed on USB-IF web site). 1 n/a n/a
Hi-Speed USB Device (any listed on USB-IF web site). 1 n/a n/a
USB self-powered hub (and power supply). These are the hubs used for n/a n/a n/a 5
compliance testing and are available from the USB-IF. For development
testing, in most cases, a hub that has passed USB compliance testing can
be used.
Table 6 High-Speed Electrical Test Bed Computer
Host Hub Device Low/Full
Equipment Required Hi-Speed Hi-Speed Hi-Speed Speed

High-Speed Electrical Test Bed Computer. This computer hosts aUSB 2.0 1
compliance host controller for hi-speed hub or device electrical test, or
serves as a test bed host for a USB 2.0 host controller under test. For
instructions on configuring this computer, refer to the High-Speed

Electrical Test Toolkit Setup Instruction document which comes with the
High-Speed Electrical Test Tool Kit software.

High-Speed Electrical Test Tool Kit software (USBHSET)*,**. 1

1

1

1

1

*You can get this software from the developers tools page at the USB Implementers Forum web site,

http://www.usb.org/developers/tools.

**Contains a proprietary EHCI driver stack. The Hi-speed Electrical Test Tool software requires the use of a proprietary EHCI
driver stack. The use of this proprietary EHCI driver stack facilitates the electrical testing that requires direct control of the
command registers of the USB EHCI host controllers. The end result much more robust test bed environment. Since the
proprietary EHCI driver stack is designed for debug and test validation purposes, this driver stack does not support the
normal functionality as found in the EHCI drivers from Microsoft (or the device vendor). An automatic driver stack
switching function has been implemented into the Hi-speed Electrical Test Tool for easy switching between the proprietary
EHCI driver stack and that from Microsoft. Upon invocation of the HS Electrical Test Tool software, the driver stack will
automatically switch to the Intel proprietary EHCI driver stack. Upon exit of the HS Electrical Test Tool software, the driver

stack will automatically switch to the Microsoft EHCI driver stack.

Notes on USB Electrical Compliance Testing
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2  Preparing to Take Measurements

Setting Up the Equipment

Infiniium 5485xA, 9000A, 80000 and 90000A Series Digital Sampling
Oscilloscope

1 Connect keyboard and mouse to oscilloscope.

2 Connect optional computer monitor to the VGA connector on the rear
nearest the right side of the instrument.

Differential Connection

3 Attach the Agilent 113xA differential probe to Channel 1 of the
oscilloscope.

a Attach the socketed probe head to the differential probe amp.

b Attach the header adapter to the socketed probe head (Figure 1).
This step is only needed if you are using the old test fixtures
(E2645-66504, E2645-66505, E2645-66506, E2645- 66507,
E2645-66508). If you are using the new test fixtures (E2649-66401,
E2649- 66402, E2649-66403, E2649-66404, E2649-66405), you do not
need to use a header adapter and can work with a socketed probe
head.

¢ Handle the socketed probe head and header adapter carefully.

d For durability, epoxy can be used to strengthen the assembly. Only
apply epoxy to back (noncomponent) side of probe head.

Figure 1  Differential Probe Setup
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Preparing to Take Measurements 2

4 Attach the E2697A adapters or 1156A probes to Channels 2 and 3.

a When using the E2697A adapter, connect the 10073C miniature
passive probes to the E2697A adapter.

These probe assignments will be used through out the entire test procedure.

5 Turn on the oscilloscope to allow 30 minutes of warm up time prior to
use.

6 Configure the second monitor, if being used, while the oscilloscope is
warming up.

7 If the ambient temperature has changed more than 5 degrees from the
previous calibration, perform the calibration procedure built into the
oscilloscope (in the [Calibration... ] section of [Utilities] pull down
menu).

8 If the E2697A adapter is being used, compensate the passive probes
(see probe instructions).

9 Calibrate all the probes.

a If you will be performing hub hi-speed tests, calibrate out the skew
between the differential probes on channel 1 and channel 4 (refer to
oscilloscope instructions).

In certain test situations, there may not be a ground connection between the DSO and the

device under test. This may lead to the signal seen by the differential probe to be modulated
up and down due to the mid-frequency switching power supply. Connecting the DSO ground
to the DUT ground will be required to establish a common ground reference.

Single-Ended Connection

The following tests allow single-ended SMA connection measurements:
Device Hi-Speed Signal Quality Test
Device Hi-Speed Manual Tests
Hub Hi-Speed Signal Quality Test
Hub Hi-Speed Manual Tests
Host Hi-Speed Signal Quality Test
Host Hi-Speed Manual Tests

Notes on USB Electrical Compliance Testing 25
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2

Preparing to Take Measurements

81130A Digital Signal Generator

The digital signal generator is needed to perform hi-speed hub and device
receiver sensitivity tests. For energy conservation, you may choose to turn

on the digital signal generator about 15 minutes prior to performing these
measurements.
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Preparing to Take Measurements

Starting the USB 2.0 Compliance Test Option

1

Figure 2

From the Infiniium oscilloscope’s main menu, choose

Analyze>Automated Test Apps>USB Test.

Math/FFT...
Histograrn, ..
Mask Test. ..

Jitker...

High Speed Serial Data...
Low Speed Serial Data. ..
M1 Jitker Analysis, ..
Automated Test Apps

IUSE Test

USB Test -- USB Device *
File View Help

Device Identifier:

j |(Select0rType) j |(Select0rType)

[~

Droop Drop Ports

[ New DroopDrop Fixture

Click an "Export Data” to transform test

= =]
TaskFlow _| SetUp ]SelectTests | Configure | Connect | Run Tests | Results | Himl Report |
SetUp USB Test Environment Setup
Device Under Test (DUT)
¢ Device Test Point:
@ Device ¢ Hub  Host ¢ On-The-Go
Select Tests
Test Connection: Test Method: User Description:
Differential j |Maﬂab
Comments:
Automation Export Data
Using 811304/811344 or E36314 or 344014
" Yes I No results:

Export Data...

OTests  |Follow instructions to describe your test environment

Connection: UNKMOWN

The USB 2.0 Compliance Test Option

If “USB Test” does not appear in the Automated Test Apps menu, the USB 2.0 Compliance
Test Option has not been installed (see Chapter 1, “Installing the USB 2.0 Compliance Test
Option™).

Figure 2 shows the USB 2.0 Compliance Test Option main window. The
task flow pane, and the tabs in the main pane, show the steps you take

in running the automated tests:

Notes on USB Electrical Compliance Testing
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2  Preparing to Take Measurements

Set Up

Select Tests

Configure

Connect

Run Tests

Results

HTML Report

28

Lets you identify the test environment, including
information about the device being tested and other
test instruments that can be automatically configured.
The new Hi-Speed fixtures allow you to choose
between either differential or single-ended
connections (old fixtures only permit differential
connections). The Test Method choice lets you choose
between doing tests automatically or manually. If you
want to do the tests automatically, select Matlab for
this box. If you want to do the tests manually, select
Both for this box. When you select Both and then go
under the Select Tests tab, you will see that some
manual tests appear. These test only use the
oscilloscope whereas the automatic ones use Matlab.
Also, if you are using the new Drop/Droop test
fixture, check the New DroopDrop Fixture box and
use the button above it to select the test ports.

Lets you select the tests you want to run. The tests

are organized hierarchically so you can select all tests
in a group. After tests are run, status indicators show
which tests have passed, failed, or not been run, and
there are indicators for the test groups.

Lets you configure test parameters (like test type).

Shows you how to connect the oscilloscope to the
device under test for the tests to be run.

Starts the automated tests. If the connections to the
device under test need to be changed while multiple
tests are running, the tests pause, show you how to
change the connection, and wait for you to confirm
that the connections have been changed before
continuing.

Contains more detailed information about the tests
that have been run. You can change the thresholds at
which marginal or critical warnings appear.

Shows a compliance test report that can be printed.
You can choose between a verbose and compact
report.
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Preparing to Take Measurements 2

Online Help Topics

For information on using the USB 2.0 Compliance Test Option, see its
online help (which you can access by choosing Help>Contents... from the
application’s main menu).

The USB 2.0 Compliance Test Option’s online help describes:
e Creating or opening a test project.
¢ Selecting tests.
e Configuring selected tests.
e Connecting the oscilloscope to the DUT.
* Running tests.
e Viewing test results.
To show reference images and flash mask hits.
To change margin thresholds.
* Viewing/printing the HTML test report.

e Saving test projects.
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Preparing to Take Measurements

Running Tests

30

To run USB electrical compliance tests:
1 Select the tests you want to run.

2 Change test configuration options if necessary.

3 Connect the oscilloscope to the device under test.
4 Run the tests.

5 View the detailed test results.

6

View/print the HTML test report.

Notes on USB Electrical Compliance Testing
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Device Packet Parameters 39
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Device Suspend/Resume/Reset Timing 49
Device Test J/K, SEO_NAK 57

Device Receiver Sensitivity 63

To give the automated test software more flexibility in making corner case measurements
(and improve test performance), the oscilloscope’s memory upgrade option is
recommended (Option 001 when ordered with the oscilloscope, or after purchase: E2680A
for the 5485xA Series oscilloscopes, or N5404A for the 80000 and 90000A Series
oscilloscopes).

Also, to reduce the bandwidth of the oscilloscope to just what is required by the USB-IF
(2 GHz for USB 2.0)—this can greatly reduce system measurement noise, allowing the
maximum measurement margin—the enhanced bandwidth software option is
recommended for the Agilent 54855A oscilloscope (Option 008), and the noise reduction
software option is recommended for the 80000 and 90000A Series oscilloscopes (Option
005 when ordered with the oscilloscope or N5403A after purchase).

In addition to the hi-speed electrical tests described in this chapter, the
device under test must also pass the following compliance tests applicable
to hi-speed capable devices:

¢ Upstream full speed signal quality.
¢ Upstream low speed signal quality.
* Inrush current.

¢ Back-voltage.

Before Running These Tests

If you haven't already performed the initial equipment set up, see “Setting
Up the Equipment" on page 24.

Agilent Technologies 3
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Device Hi-Speed Tests

Selecting the Device Test Environment Setup

1 In the USB automated test application, select the Device test

environment.

To do automatic testing, select Matlab as the Test Method. To do

manual testing, select Both as the Test Method. See page 23 for more

information.

USB Test -- USB Device *
File View Help
= =

SetUp
Device Under Test (DUT)

Device Test Point:

e

Select Tests
Test Connection: Test Method:

Task Flow _| SetUp ISeIectTesis] Configure | Connect | Run Tests | Results | Himl Report |

USB Test Environment Setup

& Device ¢ Hub ¢ Host  On-The-Go

UserDescription: Device Identifier:

Differential j |Maﬂab j |(SelectorType) j |(Se|ectorType) j

[ |

Comments:
Droop Drop Ports
[ Mew DroopDrop Fixture
Automation Export Data
Using 811304/81134A or E3631A or 244014 Click on "Export Data" to transform test
£~ Yes % No results:

Export Data...

OTests  |Follow instructions to describe your test environment

Connection: UNKNOWN
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Device Hi-Speed Signal Quality Test

Equipment Used

Table 7

Device Hi-Speed Tests 3

Equipment Used in Device Hi-Speed Signal Quality Tests

Quantity Item

Description/Maodel

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66507)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

Note: To do manual testing, choose Both for the Test Method option
under the Setup tab. There will then be several manual tests to choose
from under the Select Test tab.

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Select Tests

\%

Configure

Connect

Hid

Run Tests

Y 56 Tes!

= ) Hi-Speed

--0 © Device Hi-Speed
= ) Device Hi-Speed Signal Quality Test
O EL_6 Rise Time
O EL_& Fall Time
© EL_Z EL_4 EL_5 Data Eye and Mask Test
O EL_7 Mon-Monotonic Edge Test
O © Device Packet Parameters
O Device CHIRP Timing
O © Device SuspendResume/Resst Timing
O © Device Test 3jK, SE0_MAK w

4
4
4
4

<

>

Test: {(None Selected)

Configure...

Description: (Select a Single Test)

4 Tests | Check the test{s) you would like to run

Connection: UMKNCWH
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Device Hi-Speed Tests

Configuring the Tests

Connecting the Equipment - Differential Connection

The USB automated test application will prompt you to perform these
connection steps:

1

7

Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device Hi-Speed signal quality test
fixture. Leave the TEST switch at the OFF position. Verify the green
Power LED is lit and the yellow Test LED is not lit.

Connect the [TEST PORT] of the Device Hi-speed Signal Quality test
fixture into the upstream facing port of the device under test, using the
4" USB cable.

Connect the [INIT PORT] of the test fixture to a Hi-speed capable port
of the Test Bed Computer, using a USB cable.

Apply power to the device.

Attach the differential probe to D+/D- of TP2 on the test fixture, using
the damped header adapter (the header adapter is only needed if you
are using the old test fixture). Ensure the + polarity on the probe lines
up with D+.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

TGt

Hi-speed Host differential
probe
TFE‘ 4"
:I Initialize Port  Tost Part Ll
ol

I I
/J 'L\ Device Hi-Speed Signal Guality Test Fodure

Check I have completed these instructions.
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Device Hi-Speed Tests 3

Connecting the Equipment - Single-Ended Connection

1

Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device Hi-Speed signal quality test
fixture. Leave the TEST switch at the OFF position. Verify the green
Power LED is lit and the yellow Test LED is not lit.

Connect the [TEST PORT] of the Device Hi-speed Signal Quality test
fixture into the upstream facing port of the device under test, using the
4" USB cable.

Connect the [INIT PORT] of the test fixture to a Hi-speed capable port
of the Test Bed Computer, using the 5 meter USB cable.

Apply power to the device.

Attach the SMA cables to the SMA connectors D+ and D- on the test
fixture.

AEnie & AR

SMA cable
Hi-speed Host
L[S
Intialize Port  Tost Papt ot
5

I I
/}' '..\ Device Hi-Speed Signal Guslity Test Fodurs

Check I have completed these instructions.
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Device Hi-Speed Tests

Running the Tests

Test Instru

1 Click Run Tests.

ctions, Part 1

The USB automated test application will prompt you to perform these
steps:

1 Invoke the HS Electrical Test Tool software on the Hi-Speed Electrical

Test Bed computer.

2 Select Device and click the [TEST] button to enter the Device Test

menu.
HS Electrical Test Tool ' x|
Select Tppe OF Test Select Host Contralles Far Usze In Testing
* Device P buz 0, device 23, unchion 7 8 Pots
" Hub

" Host Controller/S ystem

[ ] =

3 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2

The USB automated test application will prompt you to perform these
steps:

1

The device under test should be enumerated with the device's VID
shown together with the root port in which it is connected.

2 Select TEST_PACKET from the Device Command drop down menu and

click [EXECUTE]. This forces the device under test to continuously
transmit test packets.

Notes on USB Electrical Compliance Testing



Device Hi-Speed Tests 3

HS Electrical Test Tool - Device Test

r Select Device Device Cantrol

HONE Device Command Desace Address
YID Oxdbd. PID 0=6530, Addrezs 1, Port 5 _I I
- ]

Status Window

Enumerste Bus EXECUTE Raturn T Main

3 Place the Test Switch (S1) in the TEST position. Verify the yellow TEST
LED is lit. You should see the transmitted test packet on the
oscilloscope as below.

File Control Setup  Meassure  Analyze 22 May 2009 10:24 AM

]
N

g

\':r.

i-'j

f

=
B
£

.

4 C(Click OK to close the Test Instructions dialog.
EL 6 Rise Time
EL 6 Fall Time

EL 2 EL_4 EL 5 Data Eye and Mask Test

After viewing the test results, click OK to close the Test Instructions
dialog.
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3 Device Hi-Speed Tests

EL_7 Non-Monotonic Edge Test

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Device Packet Parameters

Equipment Used

Table 8

Device Hi-Speed Tests

Equipment Used in Device Packet Parameters Tests

Quantity Item

Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703

needed if you are using
the old test fixture -
E2645-66507)

1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
Selecting the Tests

USB Test -- USB Device®

File Wiew Help
D@ g)pEE| ©|t/e
Task Flow _| sSebip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Hernl Repart
ENmERUSE Tests ~
Set | =
R = ) Hi-Speed
--0 © Device Hi-Speed
+-[0© Device Hi-Speed Signal Quality Test
= ) Device Packet Parameters
Select Test: .
e © EL_21 Sync Field Length Test
O EL_25 ECQF Length Test
© EL_22 Measure Interpacket Gap Between Second and Third Packets
) O EL_22 Measure Interpacket Gap Between First and Second Packets
Canfigure +-[]© Device CHIRF Timing
+-[0© Device Suspend/ResumeReset Timing
+-0© Device Test K, SE0_MAK v
< ¥
Connect Test: {(None Selected)
Configure...
Description: (Select a Single Test)
Run Tests
4 Tests | Check the test{s) you would like to run Connection: UMKROWH
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3 Device Hi-Speed Tests

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

40

Remove the 5V supply. Connect the E2649-66401 (E2645-66507 if you
are using the old fixture) Device Hi-Speed Signal Quality test fixture
([INIT PORT]) into a high-speed capable port of the test bed, using a
USB cable.

Connect the test fixture [TEST PORT] into B receptacle of the upstream
facing port under test of the device, using the 4" USB cable. Apply
power to the device.

Ensure that the test switch on the test fixture is in the OFF position,
and the test LED is not lit.

Attach the Agilent 113xA differential probe to D+/D- of TP2 on the test
fixture, using a damped header adapter (the damped header adapter is
only needed if you are using the old test fixture).

If you are using the new fixture please terminate the SMA connectors
with 50 Ohm terminators.

Hi-speed Host differential

TFE‘ 4"
:I Initialize Port  Tost Part ot

I I
/.f "L\ Device Hi-Speed Signal Gluality Test Fodure

Check I have completed these instructions.

Notes on USB Electrical Compliance Testing



Device Hi-Speed Tests 3

Running the Tests

1 Click Run Tests.

Test Instructions, Part 1
The USB automated test application will prompt you to perform these
steps:

1 Cycle the device power to restore the device to normal operation. On
the Device Test Menu of the HS Electrical Tool, click Enumerate Bus
once.

HS Electrical Test Tool - Device Test

| Select Device  Device Cantral

Device Command Davice Addiess
VIO Oxdbd, PID 06560, Address 1, Poit &

|NUNE .lI II'I

Statuz Window

E numerats Bus | E-ECUTE Fetum To Man

2 Using the oscilloscope, verify the SOFs (Start Of Frame) packets are
being transmitted on the port under test. You may need to lower the
trigger level to somewhat below 400 mV.
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3 Device Hi-Speed Tests

File Contro Maasure  Analyze  Utlities

Help 4:31PM

| cenal i " TR o> o EImN:
3 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2

The USB automated test application will prompt you to perform these
steps:

1 In the Device Test menu of the HS Electrical Test Tool, ensure that the
hub under test is selected.

2 Select SINGLE STEP SET FEATURE from the Device Command
window. Click [EXECUTE] once.
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Device Hi-Speed Tests 3

HS Electrical Test Tool - Device Test ]

~ Select Device -Device Control-
MONE Device Commarnd Device Addiess
WID Oxdbd, PID 06560, Address 1, Fort &

HOME ﬂ |-

NOME

TEST J

TEST_FK

TEST_SED_MAK.
TEST_PACKET
SUSPEMND
RESUME

| RESET . |
Enumerate Bus DEVICE DESCRIPTOR atien To Main

_{LOOF DEVICE DESCRIFTOR
SET ADDRESS

EMABLE “WaKELP

DISABLE wWAKEUP

SINGLE STEP GET DEVDESC

3 You should see the transmitted test packet on the oscilloscope as below.

File Controdl Sebap Measure Analyee  Utilities Help 22 May 2009 11:10 AM

[

*
¢
| =]

[

0 [
e
—

= P
Ny
o

]

Al

4 C(Click OK to close the Test Instructions dialog.

Notes on USB Electrical Compliance Testing 43



3

44

Device Hi-Speed Tests

EL_21 Sync Field Length Test
EL_25 EOP Length Test
EL 22 Measure Interpacket Gap Between Second and Third Packets

EL_22 Measure Interpacket Gap Between First and Second Packets

The USB automated test application will prompt you to perform these
steps:

1 In the Device Test menu of the HS Electrical Test Tool, click [STEP]
once again. This is the second step of the two-step Single Step Set
Feature command.

HS Electrical Test Tool - Device Test |

- Select Device —Device Cantrol

MOKE Device Cormmand Device Address
|'3||*.I?...F. STEP SET FEATL j |IZI
Statug \window
Operation Successfd

Enumerate His Step Retum To Main

2 You should see the transmitted test packet on the oscilloscope as below.
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Device Hi-Speed Tests 3

File Control Setup Messure Analyze  Utilibes Help 22 May 2009 11:17 AM

=N

E

P— | E
—_
[ )

1

3 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Device Hi-Speed Tests

Device CHIRP Timing

46

Equipment Used

Table9 Equipment Used in Device CHIRP Timing Tests

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4"
USB cable

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:
ENmERUSE Tests ~
Set | =
R = ) Hi-Speed
--0 © Device Hi-Speed
+-[0© Device Hi-Speed Signal Quality Test
+-[0© Device Packst Parameters
Select Test: .
e S [F O Device CHIRF Timing
& EL_28 Measure Device CHIRP-K Latency
O EL_29 Measure Device CHIRP-K Duration
) © EL_31 Hi-Speed Terminations Enable and D+ Disconnect Time
Canfigure +-[0© Device Suspend/ResumeReset Timing
+-0© Device Test K, SE0_MAK
+-[0© Device Receiver Sensitivity v
< ¥
Connect Test: (None Selected)
Configure...
Description: (Select a Single Test)
Run Tests

3 Tests  Check the test{s) you would like to run Connection: UMKROWH
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Device Hi-Speed Tests 3

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

7

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66401
(E2645-66507 if you are using the old fixture) Device Hi-Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2.

Connect both probe grounds to GND leads.

Connect the [INIT PORT] of the test fixture into the HS host controller
port, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the upstream port of the
device under test. Do not apply 5V to the test fixture.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

o m—

[=L=R-=J—R=xIc:R=]=]

Fr-E T - )
g B &8 B
e & AR é-i n m !

l passive probes
Hi-speed Host l l

Sm

[I- [H
Inrtialize Port  Test Port ¥ ouT

I I
/J "-\ Device Hi-Speed Signal Guality Test Fodure

Check I have completed these instructions.
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Device Hi-Speed Tests

Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 On the HS Electrical Test Tool software, click [Enumerate Bus] once.
You should capture the CHIRP handshake as in the below figure.

File Control Setup Measure Analyze Utilities Help 22 May 2009 12022 P

2 Click OK to close the Test Instructions dialog.
EL 28 Measure Device CHIRP-K Latency
EL 29 Measure Device CHIRP-K Duration

EL_31 Hi-Speed Terminations Enable and D+ Disconnect Time

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Device Hi-Speed Tests

Device Suspend/Resume/Reset Timing

Equipment Used

Table 10 Equipment Used in Device Suspend/Resume/Reset Timing Tests

Quantity Item

Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4"
USB cable

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

4 Tests | Check the test{s) you would like to run

ENmERUSE Tests
= ) Hi-Speed
--0 © Device Hi-Speed
+-[0© Device Hi-Speed Signal Quality Test
+-[0© Device Packst Parameters
+-[0© Device CHIRP Timing
= ) Device SuspendfResume/Reset Timing
© EL_38 EL_39 Suspend Timing Response
& EL_40 Resurme Timing Response
O EL_Z27 Device CHIRP Response to Reset from Hi-Speed Operation
O EL_28 Device CHIRP Response to Reset from Suspend
+-0© Device Test K, SE0_MAK v

< 4

Test: {(None Selected)
Configure...

Description: (Select a Single Test)

Connection: UMKNCWH
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3 Device Hi-Speed Tests

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

7

50

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66401
(E2645-66507 if you are using the old fixture) Device Hi-Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2. D+ on TP2 is the pin closest
to the USB connector.

Connect both probe grounds to leads COM (leads TP5 on the old
fixture).

Connect the [INIT PORT] of the test fixture into the HS host controller
port, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the upstream port of the
device under test. Do not apply 5V to the test fixture.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

B = AR

l passive probes
Hi-speed Host l

Sm

[I- [
Inrtialize Port  Test Port ¥ ouT

I I
/a’ '..\ Device Hi-Speed Signal Gluality Test Fodure

Check I have completed these instructions.
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Device Hi-Speed Tests 3

Running the Tests

1 Click Run Tests.

Test Instructions

EL 38 EL_39 Suspend Timing Response

The USB automated test application will prompt you to perform these
steps:

1 On the Device Test Menu of the HS Electrical Test Tool software, click
[Enumerate Bus] once.

2 Select SUSPEND from the Device Command drop down menu. Click
[EXECUTE] once to place the device into suspend. The captured
transition should be as in the figure below.

HS Electrical Test Tool - Device Test |

B Select Device — Device Cantral

MOME Device Command Device Address
WD Owdbad. PID 0 ), Address 1. Port 5 J |
=
]

NONE

TEST_J
TEST_K
TEST_SEO_MAK
TEST PACKET

RESLME

BESET turn To Mas
Enumerate Buz | DEVICE DESCRIFTOR leturn To alnl

L ILO0OP DEVICE DESCRIPTOR
SET ADDRESS

EMABLE WAKEUP

DISABLE WaAKELP

SIMGLE S5TEP SET FEATURE
SIMGLE STEP GET DEWV DESC
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Device Hi-Speed Tests

File Conirgl Setup Measue Analze  Uilities Help 2:02 P

[ §
—f —
F

3 Click OK to close the Test Instructions dialog.

EL 40 Resume Timing Response

The USB automated test application will prompt you to perform these
steps:

1 On the Device Test Menu of the HS Electrical Test Tool, select RESUME
from the Device Command drop down menu. Click [EXECUTE] once to
resume the hub from suspend. The captured transition should be as in
the figure below.

HS Electrical Test Tool - Device Test

Sefect Desace Dewvice Cantrol
MONE Dewvice Cornmard Dievice Addrass
WD Oxdbd, PID 06330, Address 1, Port &
(RESUME | [F
MOME
TEST J
TEST_K

TEST_SEQ_MAK,
TEST_PACKET
SUSFEMD

[RESUME |
RESET -
Enumerate Bug DEVICE DESCRIPTOR etum To Man

—{LOOF DEMVICE DESCRIPTOR
SET ADDRESS

EMABLE WAKELP

DN3ABLE WAKEUP

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEY DESC
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File Control Setup  Measure  Anabyre  Ulilities Help

] 000 R oo KICIEIN ] Sl

i

Device Hi-Speed Tests

P n

2 C(Click OK to close the Test Instructions dialog.

26 May 2009 11:0:4 AM

EL_27 Device CHIRP Response to Reset from Hi-Speed Operation

The USB automated test application will prompt you to perform these

steps:
1

On the Device Test Menu of the HS Electrical Test Tool, select RESET

from the Device Command drop down menu. Click [EXECUTE] once to
reset the device operating in high speed. The captured transition should

be as in the figure below.

HS Electrical Test Tool - Device Test

 Select Device

MONE
WID Oxdbd, PID Ox6830, Address 1, Port 5

Eriimetste Bug

Device Cantrol

Device Command

Dewvice Address

RESET

]|

|1

NONE

TEST J
TEST_K
TEST_SE0_MAK
TEST_PACKET
SUSPEND
RESUME

DEYICE DESCRIFTOR
LOOF DEYICE DESCRIPTOR
SET ADDRESS
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DISABLE WakELF
SIMGLE STEP SET FEATURE

SIMGLE 5TEP GET DEW DESC
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3 Device Hi-Speed Tests

File Control Litilitias 11:49 &M

i
a
2

Setp Measure  Analyze Halp

ol 1= [}}|quin” -3,0000000000 re [CHERE RN 1] 570 5/

2 C(Click OK to close the Test Instructions dialog.

EL 28 Device CHIRP Response to Reset from Suspend

The USB automated test application will prompt you to perform these
steps:

1 On the Device Test Menu of the HS Electrical Test Tool software, select
SUSPEND from the Device Command drop down menu. Click
[EXECUTE] once to place the device into suspend.

HS Electrical Test Tool - Device Test |

-Select Device- -Dievice Cantrol-

HOME Dievice Command Device Address
WID Oxdbd, PID 06230, Address 1, Port &
EUSFEND =

NONE

TEST_J
TESTK
TEST_SED_MAK
TEST PACKET

RESUME

RESET :
Enumerste Bus DEVICE DESCRIFTOR eturn Ta Main

LOOF DEYICE DESLRIFTOR

SET ADDRESS

EMAELE WAKEUP

DISABLE WakELP

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEWV DESC

2 Click OK to close the Test Instructions dialog.
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Device Hi-Speed Tests 3

The USB automated test application will prompt you to perform these
steps:

1 On the Device Test Menu of the HS Electrical Test Tool, select RESET
from the Device Command drop down menu. Click [EXECUTE] once to

reset the device operating in high speed. The captured transition should
be as in the figure below.

HS Electrical Test Tool - Device Test ]
Sekect Device [ evice Control

HONE Dievice Command Dewvice Address

WD Oxdbd, PID 06530, Address 1, Port 5
RESET I
MOME
TEST J
TEST K
TEST_SEO_MaK
TEST_PACKET
SUSPEMD
FESLUME

Enumerate Bus %Wﬂum To Main

LALO0F DEVICE DESCRIFTOR
SET ADDRESS

EMABLE WAKEUP

DISABLE WAk ELF

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEW DESC

File  Control
il

Setup  Measure  Analyze  Utilities

Help 1:52 PM

oEmE: 0"

il

ces I E - "

2 Click OK to close the Test Instructions dialog.
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3 Device Hi-Speed Tests

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Device Hi-Speed Tests 3

Device Test J/K, SE0_NAK

Equipment Used

Table 11 Equipment Used in Device Test J/K, SE0_NAK Tests

Quantity Item Description/Model
1 Digital Multimeter Agilent 34401A or equivalent
(DMM)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4"
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable
Selecting the Tests

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

Description: (Select a Single Test)

Run Tests

USE Tests A
setip --0© Hi-Speed
--0 © Device Hi-Speed
+-[0© Device Hi-Speed Signal Quality Test
+-[0© Device Packst Parameters
eetilees +-[] O Device CHIRP Timing
+-[0© Device Suspend/ResumeReset Timing
--[#] O Device Test Ik, SE0_MAK
O EL_5 1 Test
Configure 3 EL_GK Test
[l © EL_9SE0_MNAK Test
+-[0© Device Receiver Sensitivity v
< ¥
Connect Test: {(None Selected)
Configure...

3 Tests  Check the test{s) you would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device High- Speed Signal Quality test
fixture.

2 Place the switch in the test switch to OFF position. Verify the green
Power LED is lit, and the yellow Test LED is off.

3 Connect the [TEST PORT] of the test fixture into the upstream facing
port of the device under test, using the 4" USB cable.

4 Connect the [INIT PORT] of the test fixture to a port of the Test Bed
Computer, using the 5 meter cable.

fq

5 Check I have completed these instructions.
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Running the Tests

1

Click Run Tests.

Test Instructions

EL 8 J Test

Device Hi-Speed Tests

The USB automated test application will prompt you to perform these
steps:

1

On the Device Test Menu of the HS Electrical Test Tool, click
[Enumerate Bus] once.

2 Select TEST_J from the Device Command drop down menu. Click

3 Switch the test fixture into the TEST position.

rSeien:t Device

WD Oxdbd, PID O

E niimet sle Bug |

|, &ddreszs 1, Port 5

HS Electrical Test Tool - Device Test

[EXECUTE] once to place the device into TEST_J test mode.

r— Device Cantrol

Device Command

Device Addres:

[EsT )] [
(o |

TEST K.
TEST_SED_MAK
TEST_PACKET

SLSPEMD

RESUME

RESET

DEVICE DESCRIPTOR
_|LOOP DEVICE DESCRIPTOR
SET ADDRESS

EMABLE WAKEUP

DISABLE \wWakELUR

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEY DESC

||:|

leturn To Main

4 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:
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USB Test - JTest =13

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

424 i

between D- of TP2 and Gnd on the test fisture:

2 i

0K

EL 8 K Test

The USB automated test application will prompt you to perform these
steps:
1 Return the Test switch of the test fixture to the NORMAL position.

2 Cycle the device power to restore the device to normal operation. On
the Device Test Menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

3 Select TEST K from the Device Command drop down menu. Click
[EXECUTE] once to place the device into TEST_K test mode.

4 Switch the test fixture into the TEST position.

HS Electrical Test Tool - Device Test |

B Sedect Device ~ Device Cantrol

HONE Dievice Command Device Address
VID Oxdbd. PID 0x6230. Address 1, Port 5 :I |
= 0

TEST_SED_MAK
TEST_PACKET
SUSPEMD
RESLIME

RESET i T blai
Ml DEVICE DESCRIFTOR M

L ILOOP DEYICE DESCRIPTOR
SET 4DDRESS

EMABLE WAKEUP

DISABLE WaKELR

SIMGLE STEP 3ET FEATURE
SIMGLE STEP GET DEW DESC

5 Click OK to close the Test Instructions dialog.
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Device Hi-Speed Tests

The USB automated test application will prompt you for the following

voltage measurements:

USB Test - KTest

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D- of TP2 and Gnd on the test fisture:

425 i

between D+ of TP2 and Gnd on the test fisture:

2 i

0K

CBX

EL_9 SE0_NAK Test

The USB automated test application will prompt you to perform these

steps:

1 Return the Test switch of the test fixture to the NORMAL position.

2 Cycle the device power to restore the device to normal operation. On

3

the Device Test Menu of the HS Electrical Test Tool, click [Enumerate

Bus] once.

3 Select TEST_SEO_NAK from the Device Command drop down menu.
Click [EXECUTE] once to place the device into TEST _SEO_NAK test

mode.

4 Switch the test fixture into the TEST position.
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HS Electrical Test Tool - Device Test |

—Select Device — Device Contral
Device Commarnd Device Address
[TEST SEO Mtk] =l F

MHOME

TEST_J
TEST K.

WD Oxdbd, PID 0  Address 1, Fort §

TEST_PACKET
SUSPEMD
RESUME

| RESET : |
Enumerate Bus DEVICE DESCRIPTOR eburn To Main

{LOOF DEVICE DESCRIPTOR
SET &DDRESS

EMABLE "wWAKELP

DISABLE WaAKEUF

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEW DESC

b Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:

USB Test - SE0_NAK Test =03

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

4 i

between D- of TP2 and Gnd on the test fisture:

4 i

0K

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.

62 Notes on USB Electrical Compliance Testing



Device Receiver Sensitivity

Equipment Used

Device Hi-Speed Tests

Table 12 Equipment Used in Device Receiver Sensitivity Tests

3

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66503)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Receiver Sensitivity test ~ Agilent E2649-66403 (old fixture P/N E2645-66503)
fixture and 4” USB cable
1 5V power supply Agilent 0950-2546 or equivalent
1 Digital signal generator Agilent 81130A (or 81134A with two 15433B transition time
converters connected to the pulse generator outputs)
1 USB/GPIB interface Agilent 82357A
2 6 dB attenuators Agilent 8493C
2 50 ohm coaxial cable Agilent 8120-4948 or equivalent

with male SMA
connectors at both ends

5 meter USB 2.0 hi-speed
cable

Any listed on USB-IF web site
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Device Hi-Speed Tests

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Task Flow _

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

SetUp  Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

O Device Hi-Speed Signal Quality Test
O © Device Packet Parameters
O Device CHIRP Timing
O © Device SuspendResume/Resst Timing
O © Device Test 3jK, SE0_MAK
) Device Receiver Sensitivity
O EL_18 Receiver sensitivity Test - Minimum SR Field
& EL_17 Receiver sensitivity Test
© EL_16 Receiver sensitivity Test @ Squelch “

i
4
+-Oc
4
4

< >

Test: {(None Selected)
Configure...

Description: (Select a Single Test)

3 Tests  Check the test{s) you would like to run

Connection: UMKNCWH

Configuring the Tests

If the pulse generator’s SICL address is different from the default, make
sure you set the 81134A/81130A Instrument Address configuration option

to the pulse generator’s SICL address.

See also “Configuring the 81134A pulse generator using the 82357A

GPIB-USB converter" on page 96.
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Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

56 Port
—

[ 1= - R[]

Hi-speed Host N
5 hetop differential
" probe
:I'&’[:I " upstream port
Intiahize Port  Tost Popt & )
D- D+
Device Recetver Test Fodure

/—\ G T =P
oazial cable
5493C or 124338

Output 7 Dokt 1

) AL Uy
—

SEAETA

pulse qenerdtor

1 Attach the 5V power supply to the E2649-66403 (E2645-66503 if you
are using the old fixture) Device Receiver test fixture (J5).

a Verify the green Power LED is lit.
b Leave the TEST switch at the OFF position (S1).
¢ The yellow LED should be off.

2 Connect the [INIT PORT] of the fixture to a Hi-Speed port on the Test
Bed Computer, using the 5 meter USB cable.

3 Connect the [TEST PORT] of the fixture to the device under test, using
the 4" USB cable.

4 Connect the Agilent 113xA differential probe to the test fixture at TP2,
using the 01131-68703 header adapter (the damped header adapter is
only needed if you are using the old test fixture).
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Device Hi-Speed Tests

Connect the 81130A or 81134A pulse generator to the oscilloscope using
the 82357A USB/GPIB Interface.

a If you choose to use the Agilent 81130A Pulse/Pattern Generator,
connect the 8493C 6dB attenuators to OUTPUT1 and OUTPUTZ of
Agilent 81130A Pulse/Pattern Generator.

b If you choose to use the Agilent 81134A Pulse/Pattern Generator,
connect the 15433B Transition Time Converters to OUTPUTI1 and
OUTPUT?2Z of Agilent 81134A Pulse/Pattern Generator. Agilent 15433B
Transition Time Converters are recommended, to reduce the output
edge speed of the 81134A to speed close to what the 81130A
provides.

Connect OUTPUT1 to SMA1 (D+) of the E2649-66403 Device Receiver
Sensitivity test fixture using the 8120-4948 SMA cables.

Connect OUTPUTZ to SMA2 (D-) of the E2649-66403 Device Receiver
Sensitivity test fixture using the 8120-4948 SMA cables.

Check I have completed these instructions.

Running the Tests

1

Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1

Cycle the device power to restore the device to normal operation. On
the Device Test Menu of the HS Electrical Test Tool, click [Enumerate
Bus] button once to force enumeration of the newly connected device.

Select TEST_SEO0_NAK from the Device Command drop down menu.
Click [EXECUTE] once to place the device into TEST_SEO_NAK test
mode.
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Device Hi-Speed Tests

HS Electrical Test Tool - Device Test

Select Device D evice Carntial

MONE Device Command Dewvice Address
WD Oxdbd, PID 06530, Address 1, Part 5 J I
- ]

NONE
TEST_J

TEST_PACKET
SUSPEMD
RESUME

RESET . |
Enumerate Bus DEVICE DESCRIPTOR eburn Ta Main

—{LOOF DEVICE DESCRIFTOR
SET ADDRESS

EMABLE 'wWAKELR

DISABLE ‘WaAKEUF

SINGLE STEP SET FEATURE
SIMGLE STEP GET DEY DESC

3 Place the test fixture Test Switch (S1) into the TEST position. This
switches in the data generator in place of the host controller. The data
generator emulates the "IN" packets from the host controller.

File Control Setp Measure  Analyze  Utilities

Help 5:27 PM

4 Click OK to close the Test Instructions dialog.
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EL_18 Receiver sensitivity Test - Minimum SYNC Field
EL_17 Receiver sensitivity Test

EL 16 Receiver sensitivity Test @ Squelch

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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N5416A USB 2.0 Compliance Test Option
Notes on Electrical Testing

4
Hub Hi-Speed Tests

Hub Hi-Speed Signal Quality Test - Upstream Facing Ports 71
Hub Hi-Speed Signal Quality Test - Downstream Facing Ports 76
Hub Jitter Test - Downstream Facing Ports 80

Hub Disconnect Detect 84

Hub Packet Parameters - Upstream Facing Port 88

Hub Receiver Sensitivity - Upstream Facing Port 95

Hub Repeater Test - Downstream Facing Port 104

Hub Repeater Test - Upstream Facing Port 109

Hub CHIRP Timing - Upstream Facing Port 115

Hub Suspend/Resume/Reset Timing - Upstream Facing Port 118
Hub Test J/K, SEO_NAK - Upstream Facing Port 126

Hub Test J/K, SEO_NAK - Downstream Facing Port 132

To give the automated test software more flexibility in making corner case measurements
(and improve test performance), the oscilloscope’s memory upgrade option is
recommended (Option 001 when ordered with the oscilloscope, or after purchase: E2680A
for the 5485xA Series oscilloscopes, or N5404A for the 80000 and 90000A Series

oscilloscopes).

Also, to reduce the bandwidth of the oscilloscope to just what is required by the USB-IF
(2 GHz for USB 2.0)—this can greatly reduce system measurement noise, allowing the

maximum measurement margin—the enhanced bandwidth software option is

recommended for the Agilent 54855A oscilloscope (Option 008), and the noise reduction
software option is recommended for the 80000 and 90000A Series oscilloscopes (Option

005 when ordered with the oscilloscope or N5403A after purchase).

In addition to the high-speed electrical tests prescribed in this chapter,

the hub under test must also pass the following legacy electrical
compliance tests applicable to the high-speed hub:

e Full speed signal quality — Upstream and downstream facing ports.

* Low speed signal quality — Downstream facing ports only.

¢ Inrush current — Upstream facing port only.

Agilent Technologies
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Hub Hi-Speed Tests

* Drop/Droop - Downstream facing ports.

¢ Back-voltage.

Before Running These Tests

If you haven’t already performed the initial equipment set up, see “Setting

Up the Equipment" on page 24.

Selecting the Hub Test Environment Setup

1 In the USB automated test application, select the Hub test environment.

2 To do automatic testing, select Matlab as the Test Method. To do
manual testing, select Both as the Test Method. See page 23 for more

information.

USB Test -- USB Device *

File View Help
Oz &3

SetUp
Device Under Test (DUT)

Device Test Point:

T

Select Tests
Test Connection: Test Method:

Task Flow _| SetUp lSeIectTesm ] Configure ] Connect] Run Tests ] Results ] Html Repart
USB Test Environment Setup

" Device @ Hub ( Host ¢ On-The-Go

UserDescription: Device Identifier:

Comments:

Differantial j |Maﬁab j |(Se|ect0rT\,-'pe) j |(Select0rType) j

Automation
Using 811304811344 or E3631A or 244014
" Yes % No

B

i

Droop Drop Ports

[~ New DroopDrop Fixture

Export Data
Click on "Export Data” to transform test
results:

Export Data...

0Tests  Follow instructions to describe your test environment

Connection: UNKNOWN
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Hub Hi-Speed Signal Quality Test - Upstream Facing Ports

1

Equipment Used
Table 13 Equipment Used in Hub Hi-Speed Signal Quality Test - Upstream Facing Ports
Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66507)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

Note: To do manual testing, choose Both for the Test Method option
under the Setup tab. There will then be several manual tests to choose
from under the Select Test tab.

USB Test -- USB Device® 9](=163
File View Help

D= d| 72 Ele| & |=lo

Select Tests

\%

Corfigure

Conneck

i

Run Tests

4 Tests  Check the teskis) you would like ko run Conneckion: LMKMOWN

TaskFlow _| setip Select Tests lConFigure ] Cannect ] Run Tests ] Results ] Htrnl Repart
= ) m "
Set Up Oc =i
OO Hi-Spesd

--[J © Hub Hi-5peed
= ) Hub Hi-5peed Signal Quality Tesk- Upstream Facing Ports
& EL_6& Rise Time
O EL_& Fall Time
O EL_Z EL_46 Data Eve and Mask Test
& EL_7 Mon-Monatonic Edge Test
O < Hub Hi-Speed Signal Quality Test- Downstrean Facing Ports
O © Hub Jitker Test- Downstream Facing Parts
O < Hub Disconnect Deteck
O < Hub Packet Pararmeters - Upstream Facing Part v

< >

+
+
+
+

Test: {(None Selected)
Configure. ..

Description: {Select a Single Test)
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Configuring the Tests

Connecting the Equipment - Differential Connection

The USB automated test application will prompt you to perform these
connection steps:

1

Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device Hi-Speed Signal Quality test
fixture. Leave the TEST switch at the OFF position. Verify green Power
LED is lit, and yellow test LED is off.

Connect the [TEST PORT] of the test fixture into the upstream facing
port of the hub under test, using the 4" USB cable.

Connect the [INIT PORT] of the test fixture to a hi-speed port of the
Test Bed Computer. Apply power to the hub.

Attach the Agilent 113xA differential probe to D+/D- of TP2 on the test
fixture, using the header adapter (the header adapter is only needed if
you are using the old test fixture). Ensure the + polarity on the probe
lines up with D+ on the fixture.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

111

1231
Hi-speed Host differertial
probe

j‘&’[’j TE-E‘ o upstream port
Initialize Port  Toof Pat Hub under test

oY

I I
/.f "..\ Device Hi-Speed Signal Gruality Test Fodure

Check I have completed these instructions.

Connecting the Equipment - Single-Ended Connection.

1

Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device Hi-Speed signal quality test
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fixture. Leave the TEST switch at the OFF position. Verify the green
Power LED is lit and the yellow Test LED is not lit.

2 Connect the [TEST PORT] of the Device Hi-speed Signal Quality test
fixture into the upstream facing port of the device under test, using the
4" USB cable.

3 Connect the [INIT PORT] of the test fixture to a Hi-speed capable port
of the Test Bed Computer, using the 5 meter USB cable.

4 Apply power to the device.

5 Attach the SMA cables to the SMA connectors D+ and D- of TP2 on the
test fixture.

AEnie & AR

SMA cable

]&{3 ]y wstrampon
Initialize Part  Teef Popt Hub under test

Hi-speed Host

Ll

I I
/.f ".,\ Device Hi-Speed Signal Gluality Test Fodure

6 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions, Part 1

The USB automated test application will prompt you to perform these
steps:

1 Invoke the HS Electrical Test Tool software on the Hi-Speed Electrical
Test Bed computer. Select Hub and click the [TEST] button to enter
the Hub Test menu.

HS Electrical Test Tool | x|
r Selact Type OF Test  Select Host Cantraller For Uz [n Testing
IDE e PLCI buz 0, desice 23, funchion 7 & Fortz

& Hub

£~ Host Conbroller! Systesm

|

2 The hub under test should be enumerated with the hub's VID shown
together with the USB address. Select [TEST_PACKET] from the Hub
Command drop down menu and click [EXECUTE].

HS Electrical Test Tool - Hub Test _

~Hub Selecton | —Hub Control

MOME Hubs Command Auldress

VIO Dkdbd, PID 05560, Addiess 1 4 Ports NONE j I[
MOME Fart
TEST_J I—
TEST_K 1

Enumerate Bus | TEST SEO MAE
: TEST PACKET Mty
Daowrneteam Devices SUSPEMD _

MOME RESUME

WD Oxdied, PID DxBbe, Address 2, Pt 4 RESET

PAREMT TEST_PACKET
DEVICE DESCRIPTOR

| | |SET 4DDRESS
I n | |EMABLE WAKEUP
[rovenstreamn Device Control Ao ENADLE WaKELE,
SINGLE STER SET FEATURE ,
NOME :
= SINGLE STEP GET DEV DESCE™N To Main
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3 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2
The USB automated test application will prompt you to perform these
steps:

1 Place the Test Switch (S1) of the test fixture in the TEST position.
Verify the yellow TEST LED is lit. You should see the transmitted test
packet on the oscilloscope as below.

File Control Setup  Measure  Analyze  LRilities  Help 22 May 2009 10:24 AM

...........

 PEEEEEEN

L]

|

2 Click OK to close the Test Instructions dialog.
EL 6 Rise Time
EL_6 Fall Time

EL 2 EL 46 Data Eye and Mask Test

After viewing the test results, click OK to close the Test Instructions
dialog.

EL_7 Non-Monotonic Edge Test

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Hi-Speed Signal Quality Test - Downstream Facing Ports

76

Equipment Used

Table 14 Equipment Used in Hub Hi-Speed Signal Quality Test - Downstream Facing Ports

Quantity Item

Description/Maodel

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66508)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Host Hi-Speed Signal Agilent E2649-66402 (olf fixture P/N E2645-66508)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

ests
) Hi-Speed
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
= ) Hub Hi-5peed Signal Quality Test- Downstream Facing Ports
O EL_6 Rise Time
O EL_& Fall Time
O EL_Z EL_3 Data Eye and Mask Test
O EL_7 Mon-Monotonic Edge Test
+-© Hub Jitter Test- Downstream Facing Ports
+-[J© Hub Disconnect Detect
+-[0© Hub Packst Parameters - Upstream Facing Part

<

v
>

Test: {(None Selected)

Configure...

Description: (Select a Single Test)

4 Tests | Check the test{s) you would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

Attach the 5V power supply to J5 of the E2649-66402 (E2545-66508 if
you are using the old fixture) Host Hi- Speed Signal Quality test fixture.
Set the Test switch to the TEST position. Verify green Power LED and
yellow test LED are both lit.

Attach the Agilent 113xA differential probe to TP2 of the test fixture,
using the header adapter (the header adapter is only needed if you are
using the old test fixture). Ensure the + polarity on the probe lines up
with D+ on the fixture, located nearest to the USB connector.

Connect the upstream port of the hub to a high-speed root port of the
test bed computer.

Connect the [TEST PORT] of the test fixture into the down stream
facing port under the test of the hub. Apply power to the hub.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

B 5 R

Hi-speed Host "_31'&' )
differential

upsptglgtam probe ._T.pg
Hub

4

F1 Test Part Inrtialize Part
downstream
port under

best ol

I I
/Iu" 'n,\ Hust Hi-speed Sianal Quality Test Rackure

Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions
The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click the
[Enumerate Bus] button once. The hub under test should be
enumerated with the hub's VID shown together with the USB address.

2 Select TEST_PACKET from the Port Control drop down menu.

3 Enter the port number of the hub port being tested and click
[EXECUTE].

HS Electrical Test Tool - Hub Test

~Hub Selecton —Hukb Cardral
MOME Hub Command Address
WD Dwdbd, PID 05560, Addiesz 1 4 Ports |N|:|NE ﬂ I[
Part Control Fort
ST PACKET < T

"] J|'.?
. TEST_J
Dawrstieam Devices TEST X
INONE eI
TEST_FORCE_EMABLE

SUSFEMD

RESUME

— Dovnstream Desvice Emmlm RESET

NONE =N Retun To Main |

4 Click OK to close the Test Instructions dialog.
EL_6 Rise Time
EL_6 Fall Time

EL 2 EL 3 Data Eye and Mask Test

After viewing the test results, click OK to close the Test Instructions
dialog.

EL_7 Non-Monotonic Edge Test
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Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Jitter Test - Downstream Facing Ports
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Equipment Used
Table 15 Equipment Used in Hub Jitter Test - Downstream Facing Ports
Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66508)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

USB Test -- USB Device®
File Wiew Help

Dl|E| g)pEE| ©|o/e
Task Flow _|  SetUp
= 5 [ ¥
Set Up I;' i:l
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
o +-[0© Hub Hi-Speed Signal Quality Test- Downstream Facing Parts
= ) Hub Jitter Test- Downstream Facing Ports
O EL_47 Data Eve and Mask Test
+-[J© Hub Disconnect Detect
) +-[0© Hub Packet Parameters - Upstream Facing Part
Canfigure +-[0© Hub Receiver Sensitivity - Upstream Facing Port
+-[0© Hub Repeater Test - Downstream Facing Part
+-[0© Hub Repeater Test - Upstream Facing Part v
< ¥
Connect Test: {(None Selected)
Configure...
Description: (Select a Single Test)

1 Tests  (Check the testis) vou would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

Attach the 5V power supply to J5 of the E2649-66402 (E2645-66508 if
you are using the old fixture) Host Hi- Speed Signal Quality test fixture.
Set the Test switch to the TEST position. Verify green Power LED and
yellow test LED are both lit.

Attach the differential probe to TP2 of the test fixture, using the header
adapter (the header adapter is only needed if you are using the old test
fixture). Ensure the + polarity on the probe lines up with D+ on the
fixture, located nearest to the USB connector.

Connect the upstream port of the hub to a high-speed root port of the
test bed computer.

Connect the [TEST PORT] of the test fixture into the down stream
facing port under the test of the hub. Apply power to the hub.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

B 5 R

Hi-speed Host "_31'&' )
differential

upsptglgtam probe ._T.pg
Hub

4

F1 Test Part Inrtialize Part
downstream
port under

best ol

I I
/Iu" 'n,\ Hust Hi-speed Sianal Quality Test Rackure

Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions

EL_47 Data Eye and Mask Test

The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

2 Select TEST_FORCE_ENABLE from the Port Control drop down menu.

3 Enter the port number of the hub port being tested and click
[EXECUTE] once to force-enable the hub port under test.

HS Electrical Test Tool - Hub Test

~ Hub Selection T Hub Control
MOME Hub Command Address

]NI]NE j ][
Fart Cantral Fart

TEST FORCE EMAELE ]2
Enumerate Bus | ‘ NOME Nofiy

: TEST_J
Dowretieam Devices TEST K
HONE [ e
TEST PACKET

WD Dedbd, PID 06560, &ddiesz 1 4 Ports

TEST FORCE EMABLE
SUSFEMD

RESLME

RESET

— Dovanstreamn Dewvice Conbral

MONE ] |—

Retun To Main |

4 Select PARENT TEST_PACKET from the Hub Command drop down
menu and click [EXECUTE].
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HS Electrical Test Tool - Hub Test |

— Hub Selection — Hub Caontral
' '"NOME Hub Command Address

VID O=dbd, PID OxE560, Addresz 1 4 Ports =
NOME | |II
MOME
TEST J G
TEST_K I?

Enumerate Bus | TEST_SEO_MAK
B TEST_PACKET oty

Deanzstream Devices SUSEEND

(R | |RESUME
RESET

PAREMT TEST PACKET

DEVICE DESCRIPTOR

SET ADDRESS
- - — | |EMaBLE waKEUP
Downsheam Device Corirol Addiess DISABLE \WAKEUP
v - SIMGLE STEP SET FEATURE :
[NORE E4 ] SINGLE STEP GET DEY DESCEUN Ta Main

b Click OK to close the Test Instructions dialog.

After viewing the test results, click OK to close the Test Instructions
dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Disconnect Detect
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Equipment Used

Table 16 Equipment Used in Hub Disconnect Detect

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66506)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Host Disconnect test Agilent E2649-66404 (old fixture P/N E2645-66506)
fixture and 4" USB cable
1 5V power supply Agilent 0950-2546 or equivalent
1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable
Selecting the Tests

USB Test -- USB Device* =13

File Wiew Help

sEE RSN EE R

Task Flow _

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

2 Tests  Check the test{s) you would like to run Connection: UMKROWH

--0O0© Hi-Speed
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
+-[0© Hub Hi-Speed Signal Quality Test- Downstream Facing Parts
+-[0© Hub Jitter Test- Downstream Facing Ports

ub Disconneck Detect

= EL_37 Disconnect Detect Test Ak 525my Threshold

O EL_36 Disconnect Detect Test At 625mY Threshold

+-[0© Hub Packet Parameters - Upstream Facing Part

+-[0© Hub Receiver Sensitivity - Upstream Facing Port

+-[0© Hub Repeater Test - Downstream Facing Part v

< ¥
Test: {(None Selected)

Configure...

Description: (Select a Single Test)
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to E2649-66404 (E2645-66506 if you are
using the old fixture) Disconnect test fixture (J5).

2 Attach the Agilent 113xA differential probe to TP2 of the test fixture,
using a damped header adapter (the header adapter is only needed if
you are using the old test fixture). Ensure the + polarity on the probe
lines up with D+, which is the pin nearest the USB connector.

3 Set the Test switch to the TEST position. This sets the test fixture to
emulate a must- not- disconnect threshold.

a Verify both the green Power LED and yellow Test LED are lit

4 Cycle power on the hub under test. Connect the upstream port of the
hub to the host computer, using the 5 meter USB cable.

Hi-Speed Host Tlézh

differential
upstrea port I—T-PE et
i
‘ TestPart  Initialize Port
downstream
part under test il

: T St
/}' 'l.\ Dizconnect Test finturs

5 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions
1 In the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once and verify the hub successfully enumerates.
2 Attach the [TEST PORT] of the test fixture to the port under test.

3 From the Port Control window of the Hub Test menu, select
TEST_FORCE_ENABLE.

4 Enter the port number and click [EXECUTE] once and ensure
operation is successful in the Status Window.

b Click the Disconnect Notify check box to monitor the disconnect status
in the Status Window.

HS Electrical Test Tool - Hub Teskt '

— Hub Selection — Hub Contral 1
MOKNE Hub Command Address
VID Oxdbd, PID 0=6560. Address 1 4 Poits INDNE j I:I

Post Coritrol Port

|TE5T_FDHEE_EN£‘-.ELE | IE

E rumerate Bus |
Statisz Window [V Dizconnect Molify

Downstream Devices
WOMNE

O peration Swuccesshul

— Diownztream Device Control Addiess

NONE = ] | execute | Rieturn To Main

6 Click OK to close the Test Instructions dialog.

EL 37 Disconnect Detect Test At 525mV Threshold

The USB automated test application will prompt you to answer the
question “Does the Status Window display Disconnect Event Detected?”

EL_36 Disconnect Detect Test At 625mV Threshold

The USB automated test application will prompt you to: Set the Test
switch of the E2645-66506 Disconnect test fixture to the Normal position
and verify the yellow TEST LED is not lit.

86 Notes on USB Electrical Compliance Testing



Hub Hi-Speed Tests

The USB automated test application will prompt you to answer the
question “Does the Status Window now display Disconnect Event
Detected?”

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Packet Parameters - Upstream Facing Port

88

Equipment Used
Table 17 Equipment Used in Hub Packet Parameters - Upstream Facing Port
Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66507)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

USB Test -- USB Device®
File Wiew Help

Run Tests

4 Tests

Description: (Select a Single Test)

D@ g)pEE| ©|t/e
Task Flow _|  SetUp
= 5 [ ¥
Set Up I;' i:l
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
o +-O / Hub Hi-Speed Signal Quality Testj Downskreamn Facing Ports
+-© Hub Jitter Test- Downstream Facing Ports
+-[J© Hub Disconnect Detect
= ) Hub Packet Parameters - Upstream Facing Port
) O EL_21 Sync Field Length Test
Configure © EL_25 EOP Length Test
© EL_22 Measure Interpacket Gap Between Second and Third Packets
O EL_22 Measure Interpacket Gap Between First and Second Packets “
< ¥
Connect Test: {(None Selected)
Configure...

Check the test(s) vou would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Connect the E2649-66401 (E2645- 66507 if you are using the old fixture)
Device Hi-Speed Signal Quality test fixture [INIT PORT] into a
high-speed capable port of the test bed. Do not apply 5V to the test
fixture.

2 Connect the test fixture [TEST PORT] into B receptacle of the upstream
facing port under test of the hub, using the 4" USB cable. Apply power
to the hub.

3 Attach the Agilent 113xA differential probe to D+/D- of TP2 on the test
fixture, using a damped header adapter (the header adapter is only
needed if you are using the old test fixture).

4 If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

LI -1

ixd

Hi-speed Host differential
probe

E } TP‘_E'. I Hub under test [upstream port]
Initialize Port  Teot Part

I I
/.f 'l.\ Device Hi-Speed Signal Gluality Test Fodure

5 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions, Part 1

The USB automated test application will prompt you to perform these
steps:

1 Exit the Hub Test menu of the HS Electrical Test Tool by clicking the
[Return to Main button].

2 From the HS Electrical Test Tool main menu select Device and click
[TEST] to enter the Device Test menu.

HS Electrical Test Tool - |
~Select Type OF Test ¢+ Select Host Contraler For Uze In Testing
+ Dievice FCI bus 0, device 23, function 7 8 Parts

" Hub

" Host Conbialer!Systenm

3 The Device Test menu of the HS Electrical Test Tool should appear as
below.

HS Electrical Test Tool - Device Test

| Select Device  Device Contral

Device Command Dvice Address
VID Dxdbd, PID 0=6560, Address 1, Port &

|NDNE ﬂ ||‘|

Status Wirdow

E numerats Bus | E-ECUTE Fetum To kan
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4 Using the oscilloscope, verify the SOFs (Start Of Frame) packets are
being transmitted on the port under test. You may need to lower the
trigger level to somewhat below 400 mV.

Analyze

Utilitieas  Help 4:21 PM

File Control Sewsp Measure
topped.

e
oo R - oo RIS

b Click OK to close the Test Instructions dialog.

Test Instructions, Part 2
The USB automated test application will prompt you to perform these
steps:

1 In the Device Test menu of the HS Electrical Test Tool, ensure that the
hub under test is selected.

2 Select SINGLE STEP SET FEATURE from the Device Command
window. Click [EXECUTE] once.
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HS Electrical Test Tool - Device Test

-Select Device Device Conbrol
MONE Device Commarnd Device Addiess
WID Oxdbd, PID 06560, Address 1, Fort &

HOME ﬂ |-

NOME

TEST J

TEST_FK

TEST_SED_MAK.
TEST_PACKET
SUSPEMND
RESUME

| RESET . |
Enumerate Bus DEVICE DESCRIPTOR atien To Main

_{LOOF DEVICE DESCRIFTOR
SET ADDRESS

EMABLE “WaKELP

DISABLE wWAKEUP

SINGLE STEP GET DEVDESC

3 You should see the transmitted test packet on the oscilloscope as below.

File Controdl Sebap Measure Analyee  Utilities Help 22 May 2009 11:10 AM

e

]
i
—|1

*
¢
—

0 [
e
—

= P
Ny
o

]

Al

4 C(Click OK to close the Test Instructions dialog.
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EL_21 Sync Field Length Test
EL_25 EOP Length Test
EL 22 Measure Interpacket Gap Between Second and Third Packets

EL_22 Measure Interpacket Gap Between First and Second Packets

The USB automated test application will prompt you to perform these
steps:

1 In the Device Test menu of the HS Electrical Test Tool, click [STEP]
once again. This is the second step of the two-step Single Step Set
Feature command.

HS Electrical Test Tool - Device Test |

- Select Device —Device Cantrol

MOKE Device Cormmand Device Address
|'3||*.I?...F. STEP SET FEATL j |IZI
Statug \window
Operation Successfd

Enumerate His Step Retum To Main

2 You should see the transmitted test packet on the oscilloscope as below.
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File Control Setup Messure Analyze  Utilibes Help 22 May 2009 11:17 AM

=N

E

P— | E
—_
[ )

1

3 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Receiver Sensitivity - Upstream Facing Port

Equipment Used

Table 18 Equipment Used in Hub Receiver Sensitivity - Upstream Facing Port

1

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66503)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Receiver Sensitivity test ~ Agilent E2649-66403 (old fixture P/N E2645-66503)
fixture and 4” USB cable
1 5V power supply Agilent 0950-2546 or equivalent
1 Digital signal generator Agilent 81130A (or 81134A with two 15433B transition time
converters connected to the pulse generator outputs)
1 USB/GPIB interface Agilent 82357A
2 6 dB attenuators Agilent 8493C
2 50 ohm coaxial cable Agilent 8120-4948 or equivalent

with male SMA
connectors at both ends

5 meter USB 2.0 hi-speed
cable

Any listed on USB-IF web site
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Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Task Flow _| sSebip Select Tests l Configure ] Connect ] Run Tests ] Results ] Hernl Repart
-0« s A~
Set |
=l = eed
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
o +-Oc Hub I'!I Speed Signal Quality Test. Downskreamn Facing Ports
+-© Hub Jitter Test- Downstream Facing Ports
+-[J© Hub Disconnect Detect
+-[0© Hub Packst Parameters - Upstream Facing Part
) = ) Hub Receiver Sensitivity - Upstream Facing Port
Configure O EL_15 Receiver sensitivity Test @ Min SYNC Figld
= EL_17 Receiver sensitivity Test
© EL_16 Receiver sensitivity Test @ Squelch “
< ¥
Connect Test: {(None Selected)
Configure...
Description: (Select a Single Test)

3 Tests  Check the test{s) you would like to run Connection: UMKROWH

Configuring the Tests

If the pulse generator’s SICL address is different from the default, make
sure you set the 81134A/81130A Instrument Address configuration option
to the pulse generator’s SICL address.

Configuring the 81134A pulse generator using the 82357A GPIB-USB converter

1 Ensure that I0 Controls is already running by checking the task bar at
the bottom right of the screen.

n

start

'y
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1

2 If the IO Control has not been launched, go to Start>Programs>Agilent

I0 Libraries>IO Control.

@ Set Program Access and Defaults e ‘Windows Media Player

Administrator

Windows Catalog 3 ‘Windows Messenger

Windows Update Agilent Infinium Oscilloscope

Ink t
é I:te?;ngxplorer Fun Infiniium Oscilloscope
&™) E-mail
A Outlook Express
m Fun Infiniurm Oscilloj

I 0 I Contral

Accessories 3
Agilent 89600 Y34 »

Agilent Infinium Applications 3

agilent I Libraries B 10 Config

=N . \
S 'lLocation: C:\Program Filesiagilenti 1o Libr

Startup v T Lan server

Symantec Client Security r Il @) SICLHelp
UltraEdit v | WA VISA Assistant
Wxipnp r Il @) VISAHelp

Acrobat Reader 5.0 BM 1 Resource Manager

°
]
Ty
Agilent Time-Inkerval & Jitter Analysis ... »
@
@
@
@
&=
-]

Internet Explorer

All Programs »

W M Explorer
ﬁ] CQutlook Express
= PRemote Assistance

=f§ SnapshotCM

3 Run IO Config>Auto Config. This should automatically detect the
82357 device.

Agilent 10 Libraries Configuration - 10 Config

File Cptions  Help

|0 Config configures and edits Agilent 10 interfaces.
- To configure a new interface, select the interface in ‘Available Interface Types' and click 'Configure’
- To edit a configured interface, select the interface in 'Configured Interfaces’ and click 'Edit'
- Ta automatically configure the interfaces identified with ™', click 'Auta Config!

-~ Available Interface Types———————— |~ Configured Interfaces
WVISA Type  Interface Description WVISA Mame  SICL Mame
ASAL *R5-232 COM Ports ASRL1 COM1 * Auto Config |
ASAL WISA LAN Client [e.0. ES310] ASRL2 COM2
GPIB *82360 PCI GPIB Card Ell hpib?
GPIB1 inzt
GPIB 82341 |54 GPIB Card GPIEZ opib2 Ok |
GPIB 82357 USE to GPIB GPIB3 gpib3
GPIB WISA LaN Client (2.0, ESS10) TEFIFD lan
GPIBVX  GPIB-X) Command Module Help |
TCRIP “LaM Client [LAM Instruments]
Wil *E8491 [EEE-1394 to Wl
Intemal [rstrument
n'a LAM Server [PC as Server]
Edit... Hemaye

*MOTE: Auto Config will configure interfaces identified with an "'
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4 Select GPIB# (last digit is the USB device)>Edit VISA Config...>Auto
Add devices.

. Agilent 10 Libraries Configuration - 10 Config
File OCptions  Helg

10 Config configures &
- To configure a ne
- To edit a configu
- To automatically

Show Devices

— Available Interface v |deritify devices at run-time Ll

VA@;E}IDE Ixn;‘ Devices present on interface GPIB3: ﬂl * Auto Config |
ASAL W) GPIB3:13
GPIE “8
GPIB 84 ak. |
GPIB 84 Add device |
GPIB il
GPIBVX  GR Remave device | Help |
TCRIP Al

Wil *E|

Intemal [nstrumes

d Edit 154 Config... |

*WOTE: Auto Config wil Configure intetaces dentted Wik an

5 Click OK, and close the 10 Config window.
6 Launch VISA Assistant.

Run IO Config

Wiew Documentation

Fun Event Yiewer
Agilent YISA Options

Hide Agilent IO Libraries Control
Exit
About Agilent IO Libraries Control

7 You can now verify the device connection.
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VISA Assistant

=l TCPIPO
L TCPIPO:: 141,183,182,
- A5RL1

L ASRL1GINSTR

= ASRLZ

E| GPIED
- GPIBO: 7 INSTR
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Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

56 Port
—

[ 1= - R[]

Hi-speed Host N
5 hetop differential
T probe
:I'&B " upstrean port
Intiahize Port  Tost Popt ¥ ot
D- D+
Device Receiver Test Fodure

0N e
oazial cable
8493C or 154338

Qutput 2 Cutput 1

) AL Uy
| —

HEIETA

pulse qenerator

1 Attach the 5V power supply to the E2649-66403 (E2645-66503 if you
are using the old fixture) Device Receiver test fixture (J5).

a Verify the green Power LED is lit.
b Leave the TEST switch at the OFF position (S1).
¢ The yellow LED should be off.

2 Connect the [INIT PORT] of the fixture to a Hi-Speed port on the Test
Bed Computer, using the 5 meter USB cable.

3 Connect the [TEST PORT] of the fixture to the device under test, using
the 4" USB cable.

4 Connect the Agilent 113xA differential probe to the test fixture at TP2,
using the 01131-68703 header adapter (the header adapter is only
needed if you are using the old test fixture).
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b Connect the 81130A or 81134A pulse generator to the oscilloscope using
the 82357A USB/GPIB Interface.

a If you choose to use the Agilent 81130A Pulse/Pattern Generator,
connect the 8493C 6dB attenuators to OUTPUT1 and OUTPUTZ of
Agilent 81130A Pulse/Pattern Generator.

b If you choose to use the Agilent 81134A Pulse/Pattern Generator,
connect the 15433B Transition Time Converters to OUTPUTI1 and
OUTPUT?2Z of Agilent 81134A Pulse/Pattern Generator. Agilent 15433B
Transition Time Converters are recommended, to reduce the output
edge speed of the 81134A to speed close to what the 81130A
provides.

6 Connect OUTPUTI1 to SMA1 (D+) of the E2649-66403 Device Receiver
Sensitivity test fixture using the 8120-4948 SMA cables.

7 Connect OUTPUT2 to SMA2 (D-) of the E2649-66403 Device Receiver
Sensitivity test fixture using the 8120-4948 SMA cables.

8 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 Exit the HS Electrical Test Tool - Device Test menu by clicking the
[Return to Main] button. From the HS Electrical Test Tool main menu
select Hub and click [TEST] to enter the Hub Test menu.

2 On the Hub Test Menu, click [Enumerate Bus] button once and verify
that the hub enumerates properly.

3 Select TEST_SEO0_NAK from the Hub Command drop down menu. Click
[EXECUTE] once to place the hub into TEST_SEO_NAK test mode.
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4 Place the test fixture Test Switch (S1) into the TEST position. This
switches in the data generator in place of the host controller. The data
generator emulates the "IN" packets from the host controller.

HS Electrical Test Tool - Hubs Tesk |
Hub Selsction

HOMNE
VID Oxdbd, PID 0=E560, Address 1 4 Pots

Erurnerate B

Dovmnstrean Dewvices
HONE

Downstream Device Conkrol

Address

Hub Cential

Hub Command Addrezs
i = |

Post Contred Pt

[HONE =

Status Window [T Disconmect M

Operation Successiul

=

File  Control

Sanp  Measure  Analyze

Litilitias

EXECUTE I Feturn Tao kdain

Halp 5:27 Pl

b Click OK to close the Test Instructions dialog.
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EL_18 Receiver sensitivity Test @ Min SYNC Field
EL_17 Receiver sensitivity Test

EL 16 Receiver sensitivity Test @ Squelch

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Repeater Test - Downstream Facing Port

104

Equipment Used

Table 19 Equipment Used in Hub Repeater Test - Downstream Facing Port

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
2 Differential probe Agilent 113xA with E2699A or E2678A
2 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixtures -
E2645-66507 or
E2645-66508)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal ~ Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4”
USB cable
2 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable
2 1 meter USB cable Any listed on USB-IF web site
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Selecting the Tests

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R Y

Task Flow _| Setip Select Tests l Configure ] Connect ] Run Tests ] Results ] Htrnl Repart:
--0O0© Hi-Speed ~
-~ © Hub Hi-Speed
+-[0© Hub Hi-Speed Signal Quality Test- Upstream Facing Parts
O Hub Hi-Speed Signal Quality Test- Dawnstream Facing Ports
O © Hub Jitter Test- Downstream Facing Parts
[0 Hub Disconnect Detect
O © Hub Packet Parameters - Upstream Facing Part
[0 © Hub Receiver Sensitivity - Upstream Facing Part
) Hub Repeater Test - Downstream Facing Port

Set Up

Select Tests

\%

Configure O EL_48 Measure Hub Downstream Delay
O EL_42 EL_43 Measure Truncated Bits from Repeated SYMC Field
' EL_44 EL_45 Measure Repeated ECP Width “
. —_— . .
Connect Test: {(None Selected)
Configure...

1 [ F- - E-

Description: (Select a Single Test)

Run Tests

Hid

3 Tests  Check the test{s) you would like to run Connection: UMKROWH

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Connect the E2649-66401 (E2645- 66507 if you are using the old fixture)
Device Hi-Speed Signal Quality test fixture between the upstream facing
port of the hub and the host controller port.

a Attach the differential probe to TP2 of the fixture. Ensure the +
polarity on the probe lines up with D+ on the fixture.

b Connect the fixture's [TEST PORT] to the hub's upstream port with
the 4" USB cable.

¢ Connect the fixture's [INIT PORT] to the controller port with the 5
meter USB cable.
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2 Connect the E2649-66402 (E2645-66508 if you are using the old fixture)
Host Hi-Speed Signal Quality test fixture between the downstream port
under test of the hub and a known-good hi-speed device.

a Attach the differential probe to D+/D- of TP2 on the fixture. Ensure
the + polarity on the probe lines up with the D+ on the fixture.

b Connect the test fixture's [TEST PORT] to the hub downstream port
under test, using the 4" USB cable.

¢ Connect the test fixture's [INIT PORT] to the known good device
using the 1 meter USB cable.

d Apply power to the hub and the known good device.

[

Known qood hi-speed device

AES0e £ WS

Hi-speed Host

T

5 meter

e [ —
Intiahze Pot  Teof Part " pt| | TestPort  hitialize Port

downstream port
under test g

/m—]n\

Dievice Hi-speed Signal Quality Test Hust Hi-speed Signal Quality Test
Fixture Fixture

3 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these

steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate

Bus] once.

The hub under test should be enumerated with the hub's VID shown

together with the USB address.

Likewise the known good device should be enumerated with its VID

shown together with the hub port in which it is connected.

HS Electrical Test Tool - Hub Test I

~Hub Selection — Hub Contral
MOME | | Hub Command Address
. G =] ]t
Paort Cantnol Fart

MOME - 1
’ -

StatusWindow [ Disconnect Moty
Downshieam Devices

MONE Ernurnaration Succasshul
Tal!
YID Oxdbd, PID 05560, Addiess 2, Poit 1

— Dovanztream Dewvice Emmlm

[nonE = EXECUTE | Retian To Main |

2 The captured transition should be as in the figure below.
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Analyze  Utilities  Halp

“ ."‘I Wl 1034720 e

3 Check I have completed these instructions.

EL_48 Measure Hub Downstream Delay

EL 42 EL_43 Measure Truncated Bits from Repeated SYNC Field
EL 44 EL_45 Measure Repeated EOP Width

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Repeater Test - Upstream Facing Port

Equipment Used

Table 20 Equipment Used in Hub Repeater Test - Upstream Facing Port

1

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
2 Differential probe Agilent 113xA with E2699A or E2678A
2 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixtures -
E2645-66507 or
E2645-66508)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal ~ Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4”
USB cable
2 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable
2 1 meter USB cable Any listed on USB-IF web site
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Selecting the Tests

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R Y

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:
--0O0© Hi-Speed ~
-~ © Hub Hi-Speed
+ ) Hub Hi-5peed Signal Quality Test- Upstream Facing Ports
+-[0© Hub Hi-Speed Signal Quality Test- Downstream Facing Parts
+-[0© Hub Jitter Test- Downstream Facing Ports
+-[J© Hub Disconnect Detect
+-[0© Hub Packet Parameters - Upstream Facing Part
. :
£

Set Up

Select Tests

[0 © Hub Receiver Sensitivity - Upstream Facing Part
[0 © Hub Repeater Test - Downstream Facing Part

Configure ) Hub Repeater Test - Upstream Facing Port
O EL_42 EL_43 Measure Truncated Bits from Repeated SYMC Field
' EL_44 EL_45 Measure Repeated ECP Width “
. —_— . .
Connect Test: {(None Selected)
Configure...

Description: (Select a Single Test)

Run Tests

Hid

2 Tests  Check the test{s) you would like to run Connection: UMKROWH

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Connect the E2649-66402 (E2645- 66508 if you are using the old fixture)
Host Hi-Speed Signal Quality test fixture between the upstream facing
port of the hub and the host controller port.

a Attach the differential probe to TP2 of the fixture. Ensure the +
polarity on the probe lines up with D+ on the fixture.

b Connect the fixture's [INIT PORT] to the hub's upstream port, with
the 5 meter USB cable.

¢ Connect the fixture's [TEST PORT] to the host controller port, using
the 4" USB cable.

2 Connect the E2649-66401 (E2645-66507 if you are using the old fixture)
Device Hi-Speed Signal Quality test fixture between the downstream

110 Notes on USB Electrical Compliance Testing



Hub Hi-Speed Tests 4

port under test of the hub and a known good hi-speed device, nearest
to the device.

a Attach the differential probe to D+/D- of TP2 on the fixture. Ensure
the + polarity on the probe lines up with the D+ on the fixture.

b Connect the test fixture's [TEST PORT] to a known good device using
the 4" USB cable.

¢ Connect the test fixture's [INIT PORT] to the hub's downstream port
under test using the 1 meter USB cable.

d Apply power to the hub and the known good device.

[ I-T - R [T

Knawn qood hi-speed device

Hi-speed Host 4
i o T
g e+ upstream part =
TestPort  itialize Port Hub pi| [mtialize Port  Test Port
downztream port

under test

I I
1
/I." 'n,\ Host Hi-speed Signal Quality Test " Device Hi-speed

Ficture Signal Quality Test Focture

3 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions, Part 1

The USB automated test application will prompt you to perform these
steps:
1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.
a The hub under test should be enumerated with the hub's VID shown
together with the USB address.

b Likewise the known good device should be enumerated with its VID
shown together with the hub port in which it is connected.

HS Electrical Test Tool - Hub Test 1

—Hub Selection —Hub Caontrol
MOME | Hub Command Bddreas
WD Okdbd, PID 095560, Addresz 1 4 Ports
VID Ohdbd, PID 01655650, Addiess 2 4 Farts [NONE | |
Fort Canknal Part
[NONE =T
Status'window [ Dizconnect Matiy

Dawnetizam Devices

MOKE

WD Oedbé4, PID 066560, Addess 2, Part 1

Ernurnaration Succeassful

— Dovanztream Dewvice Conbrol Addiess

[nonE = EXECUTE | Retun To Main |

2 Check I have completed these instructions.
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Test Instructions, Part 2

The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, select SINGLE
STEP SET FEATURE from the Downstream Device Control drop down
menu and click [EXECUTE] once.

HS Electrical Test Tool - Hub: Tesk

Hub Selection Hub Cential
HOME Hub Command Address
VID Dxdbd, PID 06560, Addrez: 1 4 Poits ¥
VID 0sdbd, PID <6560, Address 2 4 Ports |NOKE =

Poet Control Pt

MOME - 1
Enumerate Bus I I J I
StatusWindow [T Discormect Moty

Downstream Devices
HOME

VID Dxdbd, PID 06560, Address 2, Port 1

O peration Successhul

Execute I Return Tao Main

MONE _I
DEVICE DESCRIFTOR

DISABLE Wk EUP
TEST PACKET
SIMGLE STEP SET FEATURE

SINGLE STEP GET DEV DESC

2 The captured transition should be as in the figure below.
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File  Control  Setup  Measure  Analyze  Utilities  Help 2111 PM
BRG]

T oezma mNEINEE-"E

3 Check I have completed these instructions.
EL 42 EL_43 Measure Truncated Bits from Repeated SYNC Field
EL 44 EL_45 Measure Repeated EOP Width

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub CHIRP Timing - Upstream Facing Port

Equipment Used

1

Table 21 Equipment Used in Hub CHIRP Timing - Upstream Facing Port

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

Configure

<

sEE RSN EE R Y
Task Flow _| Setip Select Tests l Configure ] Connect ] Run Tests ] Results ] Htrnl Repart:
St Up +-O (:.'- Hub Hi-Speed Signal Quality Test- Upstream Facing Ports ~

+-[0© Hub Hi-Speed Signal Quality Test- Downstream Facing Parts
+-[0© Hub Jitter Test- Downstream Facing Ports
+-[J© Hub Disconnect Detect

o +-O (:.'- Hub Packet Parameters - Upstream Facing Port
+-[0© Hub Receiver Sensitivity - Upstream Facing Port
+-[0© Hub Repeater Test - Downstream Facing Part
+-[0© Hub Repeater Test - Upstream Facing Part

3 Hub CHIRP Timing - Upstream Facing Port

O EL_28 Measure Hub CHIRP-K Latency
EL_29 Measure Hub CHIRP-K Duration
O EL_31 Hi-3peed Terminations Enable and D4 Disconnect: Time “

= 5

Connect

Test: {(None Selected)

Configure...

Run Tests

T
-

Description: (Select a Single Test)

3 Tests

Check the test(s) vou would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

116

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66401
(E2645-66507 if you are using the old fixture) Device Hi-Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2.

Connect both probe grounds to GND leads.

Connect the [INIT PORT] of the test fixture into the host controller
port, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the upstream port of the
hub.

Apply power to the hub. Do not apply 5V to the test fixture.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

B = AR

l passive probes
Hi-speed Host l

Sm

F 2 ¥FTED+ upst_ream pmft
Inrtiahize Port  Test Port ¥ “

I I
/,f 'l.\ Device Hi-speed Signal Quality Test Rocture

Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 On the HS Electrical Test Tool software, click [Enumerate Bus] once.
You should capture the CHIRP handshake as in the below figure.

File Control Setup Measure Analyze Utilities Help 22 May 2009 12022 P

2 Click OK to close the Test Instructions dialog.
EL 28 Measure Hub CHIRP-K Latency
EL 29 Measure Hub CHIRP-K Duration

EL_31 Hi-Speed Terminations Enable and D+ Disconnect Time

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Hi-Speed Tests

Hub Suspend/Resume/Reset Timing - Upstream Facing Port

118

Equipment Used

Table 22 Equipment Used in Hub Suspend/Resume/Reset - Upstream Facing Port

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site

cable

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

D@ g)pEE| ©|t/e
Task Flow _| sSebip Select Tests l Configure ] Connect ] Run Tests ] Results ] Hernl Repart
Sl +-[0© Hub Jitter Test- Downstream Facing Ports ~
P +-[J© Hub Disconnect Detect
+-[0© Hub Packet Parameters - Upstream Facing Part
+-[0© Hub Receiver Sensitivity - Upstream Facing Port
+-[0© Hub Repeater Test - Downstream Facing Part
Select Test: .

s +-[0© Hub Repeater Test - Upstream Facing Part

+-[J© Hub CHIRP Timing - Upstream Facing Port

\%

Configure

<

) Hub Suspend/Resume Reset Timing - Upstream Facing Port
© EL_38 EL_39 Suspend Timing Response
» EL_40 Resurme Timing Response
O EL_27 Hub CHIRP Response ko Reset from Hi-Speed Operation
© EL_28 Hub CHIRP Response to Reset from Suspend “

Conneck Test: {(None Selected)

Description: (Select a Single Test)

Run Tests

T
-

4 Tests | Check the test{s) you would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66401
(E2645-66507 if you are using the old fixture) Device Hi-Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2. D+ on TP2 is the pin closest
to the USB connector.

Connect both probe grounds to leads COM (leads TP5 on the old
fixture).

Connect the [INIT PORT] of the test fixture into the host controller
port, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the upstream port of the
hub.

Apply power to the hub. Do not apply 5V to the test fixture.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

" N —

B 5 AEED

l paszive probes
Hi-speed Host l l

S

Ez ¥FTED+ upst.ream pmft
Inrtialize Part  Test Part ¥ “

I I
/ﬂ' 'l.\ Device Hi-speed Signal Quality Test Rocture

Check I have completed these instructions.
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Hub Hi-Speed Tests

Running the Tests

1

Click Run Tests.

Test Instructions

EL 38 EL_39 Suspend Timing Response

The USB automated test application will prompt you to perform these
steps:

1

On the Hub Test menu of the HS Electrical Test Tool software, click

[Enumerate Bus] once.

2 Select SUSPEND from the Hub Command drop down menu. Click
[EXECUTE] once to place the device into suspend. The captured
transition should be as in the figure below.

HS Electrical Test Tool - Hub Teskt

-Hub Selection

HONE

Erumerate Bus

Downstream Devicas

HOKNE

Hub Contrcl-
Hub Comnand Address
SUSPEND | | 0
Poit Coritrol Poat
|NONE =

Staties Window [ Diccannecs Mty

— Downstream Device Contnol

NEONE =N

Address

Operation 5uccessful

Fetumn To kain
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File Conrol Setp Measue  Analze  Litilities Felp 2:02 PM

3 Click OK to close the Test Instructions dialog.

EL 40 Resume Timing Response

The USB automated test application will prompt you to perform these

steps:

1 On the Hub Test menu of the HS Electrical Test Tool, select RESUME
from the Hub Command drop down menu. Click [EXECUTE] once to
resume the hub from suspend. The captured transition should be as in
the figure below.

HS Electrical Test Tool - Hub Teskt

Huib 5 election Hub Control
MOMNE Hub Cormand Address

WD Oxdbd. PID Ox6560. Address 1 4 Pots m j I:

Poit Cortrol Pioit

HOME -
Enurmerate Bus I J |
StatusWindow | Discopsect Mot

Dovnstieam Devices

- Dperabon Successhul
HONE

— h H
Downstrean Device Condrol T

NONE =l | EXECUTE | Retum ToMain |
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Hub Hi-Speed Tests

File Control Setup Meosure  Anahze  Utilities  Halp

o "

2 C(Click OK to close the Test Instructions dialog.

EL_27 Hub CHIRP Response to Reset from Hi-Speed Operation

The USB automated test application will prompt you to perform these

steps:

1 On the Hub Test menu of the HS Electrical Test Tool, select RESET
from the Hub Command drop down menu. Click [EXECUTE] once to
reset the hub operating in high speed. The captured transition should
be as in the figure below.

HS Electrical Test Tool - Hub Teskt _

Hub Selection

MOMNE
WD Oxdbd. PID 06560, Address 1 4 Pots

Dowmstrean Devices
NOMNE

Enumerate Bus

— Downztream Device Confrol

Address

HOMNE

Hub Conbral

Hub Cormmard Address
5 P
Post Cortrol Prat
[MONE =] |

StatusWwindow [ Disconnect Mot

EN

EXECUTE I Feturn To kain
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File Control Sengp  Measure  Analyze  Utilites Halp 11:49 40
f

2 C(Click OK to close the Test Instructions dialog.

EL 28 Hub CHIRP Response to Reset from Suspend

The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool software, select
SUSPEND from the Hub Command drop down menu. Click [EXECUTE]
once to place the device into suspend.

HS Electrical Test Tool - Hub Teskt

Hub Sefection Hub Contiol
MNOME Hub Cormand Addresz
WID Oxdbd, PID Dx6560, Addrezs 1 4 Poits j Iﬂ_

Proat Controd Pt

MOME |
Enumerate Bus I |
StatusWwindow [ Disconnect Mot

Downstiean Devces

HOME

— Downztream Device Condrol Addiess

NONE =] | EXECUTE | Rietur To Main

2 C(Click OK to close the Test Instructions dialog.
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The USB automated test application will prompt you to perform these
steps:

1 On the Device Test Menu of the HS Electrical Test Tool, select RESET
from the Device Command drop down menu. Click [EXECUTE] once to

reset the device operating in high speed. The captured transition should
be as in the figure below.

HS Electrical Test Tool - Device Test ]
Sekect Device [ evice Control

HONE Dievice Command Dewvice Address

WD Oxdbd, PID 06530, Address 1, Port 5
RESET I
MOME
TEST J
TEST K
TEST_SEO_MaK
TEST_PACKET
SUSPEMD
FESLUME

Enumerate Bus %Wﬂum To Main

LALO0F DEVICE DESCRIFTOR
SET ADDRESS

EMABLE WAKEUP

DISABLE WAk ELF

SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEW DESC

File  Control
il

Setup  Measure  Analyze  Utilities

Help 1:52 PM

oEmE: 0"

il

ces I E - "

2 Click OK to close the Test Instructions dialog.
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Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Hi-Speed Tests

Hub Test J/K, SE0_NAK - Upstream Facing Port

126

Equipment Used

Table 23 Equipment Used in Hub Test J/K, SEO_NAK - Upstream Facing Port

Quantity Item

Description/Model

1 Digital Multimeter
(DMM)

1 Host test bed computer

1 Device Hi-Speed Signal
Quality test fixture and 4"
USB cable

1 5V power supply

1 5 meter USB 2.0 hi-speed
cable

Agilent 34401A or equivalent

Any computer with hi-speed USB ports
Agilent E2649-66401 (old fixture P/N E2645-66507)

Agilent 0950-2546 or equivalent
Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

Ol|&| 5 |5E

| 5lcfe

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

4
4
4
4
4
4
4
4

<

O © Hub Jitter Test- Downstream Facing Parts ~

[0 Hub Disconnect Detect

O © Hub Packet Parameters - Upstream Facing Part

[0 © Hub Receiver Sensitivity - Upstream Facing Part

[0 © Hub Repeater Test - Downstream Facing Part

[0 Hub Repeater Test - Upstream Facing Part

[0 < Hub CHIRP Timing - Upstream Facing Part

O © Hub Suspend/Resume/Resst Timing - Upstream Facing Part
) Hub Test 3fK, SEO_MAK - Upstream Facing Port

O EL_5 1 Test
O EL_SK Test
© EL_9 SED_MAK Test

v
>

Test: {(None Selected)

Configure...

Description: (Select a Single Test)

3 Tests  Check the test{s) you would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to J5 of the E2649-66401 (E2645-66507 if
you are using the old fixture) Device High- Speed Signal Quality test
fixture. Leave the TEST switch at the OFF position. Verify the green
Power LED is lit, and the yellow Test LED is off.

2 Connect the [TEST PORT] of the test fixture into the upstream facing
port of the hub under test, using the 4" USB cable.

3 Connect the [INIT PORT] of the test fixture to a port of the Test Bed
Computer, using the 5 meter cable.

4 Apply power to the hub.

B it
-

"
]
4
&
i
u
=
L
o=
-

5 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions

EL 8 J Test

The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

2 Select TEST_J from the Hub Command drop down menu. Click
[EXECUTE] once to place the hub into TEST_J test mode.

3 Switch the test fixture into the TEST position.

HS Electrical Test Tool - Hub Tesk

[~ Hub 5 electan i Hub Cankral |
HNONE Hub Command Address
WD Oxdbd, PID 06560, Addiesz 1 4 Ports ;I |[
Part Control Pait

[HOME = |
Erumerzte Bus |
Statuz ‘Window [T Discopnect Moty

Dowrztieam Devices

NONE N

= Dovanstream Device Conbrol Addiess

NONE N EXECUTE | Retun To Main |

4 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:
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Hub Hi-Speed Tests

CB&X

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

407 i

between D- of TP2 and Gnd on the test fisture:

3 i

0K

EL 8 K Test

The USB automated test application will prompt you to perform these

steps:

1 Return the Test switch of the test fixture to the NORMAL position.

2 Cycle the hub power to restore the hub to normal operation. On the

1

Hub Test menu of the HS Electrical Test Tool, click [Enumerate Bus]

once.

3 Select TEST K from the Hub Command drop down menu. Click
[EXECUTE] once to place the hub into TEST_K test mode.

4 Switch the test fixture into the TEST position.

HS Electrical Test Tool - Hubx Test |

Hish Selection

HOMNE
WID Oxdbd, PID O=6560, Address 1 4 Pots

Enumerate Bus I

Downstrean Devices

— Downztream Device Condrol e

Huib Cantiol

Hub Cornmand Addresz
EST K =l

Poit Cortiol Pt

[MONE =] ]

StatusWindow [ Diccoraect Moty
O peration Successhul

|r-.!:|'1[

2l

EXECUTE I Feturn To kain

5 Click OK to close the Test Instructions dialog.

Notes on USB Electrical Compliance Testing

129



4  Hub Hi-Speed Tests

The USB automated test application will prompt you for the following
voltage measurements:

USB Test - KTest =13

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D- of TP2 and Gnd on the test fisture:

407 i

between D+ of TP2 and Gnd on the test fisture:

3 i

0K

EL_9 SEO_NAK Test

The USB automated test application will prompt you to perform these
steps:
1 Return the Test switch of the test fixture to the NORMAL position.

2 Cycle the hub power to restore the hub to normal operation. On the
Hub Test menu of the HS Electrical Test Tool, click [Enumerate Bus]
once.

3 Select TEST_SEO0_NAK from the Hub Command drop down menu. Click
[EXECUTE] once to place the hub into TEST_SEO_NAK test mode.

4 Switch the test fixture into the TEST position.

HS Electrical Test Tool - Hub Tesk

Hub Selection Hub Cantal
HOMNE Hukr Cornenard Address
VID Dxdbd, PID OxB560, Addrezs 1 4 Poets Im d |'|
Pt Contred Pzt
MOME - 1
Enumerate Bus | I J |
0 .- Status Window [T Discannect Notify
stream SvIcEs Dperation Successiul
MON

- Diownstream Device Condral- pe

NONE = EXECUTE | Fsturn To Main |

130 Notes on USB Electrical Compliance Testing



Hub Hi-Speed Tests 4

b Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:

USB Test - SE0_NAK Test =03

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

4 i

between D- of TP2 and Gnd on the test fisture:

4 i

0K

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Test J/K, SE0_NAK - Downstream Facing Port
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Equipment Used

Table 24 Equipment Used in Hub Test J/K, SE0_NAK - Downstream Facing Port

Quantity Item

Description/Model

1 Digital Multimeter
(DMM)

1 Host test bed computer

1 Host Hi-Speed Signal
Quality test fixture and 4"
USB cable

1 5V power supply

1 5 meter USB 2.0 hi-speed
cable

Agilent 34401A or equivalent

Any computer with hi-speed USB ports
Agilent E2649-66402 (old fixture P/N E2645-66508)

Agilent 0950-2546 or equivalent
Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

Ol|&| 5 |5E

| 5lcfe

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

4
4
4
4
4
4
4
4

<

[0 Hub Disconnect Detect

O © Hub Packet Parameters - Upstream Facing Part

[0 © Hub Receiver Sensitivity - Upstream Facing Part

[0 © Hub Repeater Test - Downstream Facing Part

[0 Hub Repeater Test - Upstream Facing Part

[0 < Hub CHIRP Timing - Upstream Facing Part

O © Hub Suspend/Resume/Resst Timing - Upstream Facing Part
O © Hub Test 3k, SEO_MAK - Upstream Facing Part

) Hub Test 3fk, SEQ_MAK - Downstream Facing Port

O EL_5 1 Test
O EL_SK Test
© EL_9 SED_MAK Test

v
>

Test: {(None Selected)

Configure...

Description: (Select a Single Test)

3 Tests  Check the test{s) you would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to J5 of the E2649-66402 (E2645-66508 if
you are using the old fixture) Host High-Speed Signal Quality test
fixture. Verify the green Power LED is lit. Place the TEST switch (S1) in
the Test position and the yellow Test LED is lit.

2 Connect the [TEST PORT] of the test fixture into the downstream facing
port of the hub under test, using the 4" USB cable.

3 Attach the hub upstream port to the host controller port, using the 5
meter cable.

4 Apply power to the hub.

5 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions

EL 8 J Test
The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

2 Select TEST _J from the Port Control drop down menu. Enter port
number and click [EXECUTE] once to place the port under test into
TEST_J test mode.

5 Electrical Test Tool - Hub Test

Hub Selection Hub Corbnal
HOME Hub Command Address
WID Oxdbd. FID Oxb560, Address 1 4 Pots INEINE j |]
Poit Coritrol Pt

= ]
Erurerate Busz I
Statisz Window [ Diccormect Matify

Dovmstream Devices

' |
Creminse st
— Dowrstieam Device Condrol Addies

NONE =l | EXECUTE | Fieturn To Main

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:
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USB Test - JTest =13

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

413 i

between D- of TP2 and Gnd on the test fisture:

3 i

0K

EL 8 K Test

The USB automated test application will prompt you to perform these
steps:

1 On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

2 Select TEST_K from the Port Control drop down menu. Enter port
number and click [EXECUTE] once to place the port under test into
TEST_K test mode.

HS Electrical Test Tool - Hub Tesk

Hub Selection Hub Conbial |
HOME Hulx Comemnared Address
VID Dxdbd, PID OE5E0, Address 1 4 Posts INDNE ﬂ |-|
Post Control Piot

Erurmerate Bus |

- Status window [T Dlisconnect Koty
Downstream Devices

D peration Successful
HNONE -

— Downstream Device Eorﬂrulw

[MONE =] | EXECUTE | Rieturn To Main

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:
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Hub Hi-Speed Tests

USB Test - KTest =13

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D- of TP2 and Gnd on the test fisture:

415 i

between D+ of TP2 and Gnd on the test fisture:

3 i

0K

EL_9 SE0_NAK Test

The USB automated test application will prompt you to perform these
steps:

1

On the Hub Test menu of the HS Electrical Test Tool, click [Enumerate
Bus] once.

2 Select TEST_SEO_NAK from the Port Control drop down menu. Enter

HS Electrical Test Tool - Hub Test

— Hub Selection

MOME
YID Oxdbd, FID 06560, Address 1 4 Poats

Erumerate Bus I

Downstiean Dewvces

MOME

— Downztream D evice Condrol Addiess

port number and click [EXECUTE] once to place the port under test
into TEST_SEO_NAK test mode.

— Hub Centnal
Hub Cormand Address
|NONE =] | 0
Poit Corntrol Pt

Status Window [ Diccormect Motify
O peration Succasshul

NEINE =

EXECUTE I Feturn Ta kain |

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:
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USB Test - SEO_NAK Test

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D+ of TP2 and Gnd on the test fisture:

a i

between D- of TP2 and Gnd on the test fisture:

7 i

0K

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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N5416A USB 2.0 Compliance Test Option
Notes on Electrical Testing

@oeec:-5H
Host Hi-Speed Electrical Tests

Host Hi-Speed Signal Quality 141

Host Controller Packet Parameters 146
Host Disconnect Detect 153

Host CHIRP Timing 157

Host Suspend/Resume Timing 162
Host Test J/K, SEO_NAK 167

To give the automated test software more flexibility in making corner case measurements
(and improve test performance), the oscilloscope’s memory upgrade option is
recommended (Option 001 when ordered with the oscilloscope, or after purchase: E2680A
for the 5485xA Series oscilloscopes, or N5404A for the 80000 and 90000A Series
oscilloscopes).

Also, to reduce the bandwidth of the oscilloscope to just what is required by the USB-IF
(2 GHz for USB 2.0)—this can greatly reduce system measurement noise, allowing the
maximum measurement margin—the enhanced bandwidth software option is
recommended for the Agilent 54855A oscilloscope (Option 008), and the noise reduction
software option is recommended for the 80000 and 90000A Series oscilloscopes (Option
005 when ordered with the oscilloscope or N5403A after purchase).

In addition to the hi-speed electrical tests prescribed in this chapter, the
host controller under test must also pass the following electrical
compliance tests applicable to the EHCI Host Controller:

e Full speed signal quality.
¢ Low speed signal quality.
¢ Drop/Droop.

Before Running These Tests

If you haven't already performed the initial equipment set up, see “Setting
Up the Equipment" on page 24.
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Host Hi-Speed Electrical Tests

Selecting the Host Test Environment Setup

1 In the USB automated test application, select the Host test

environment.

2 To do automatic testing, select Matlab as the Test Method. To do
manual testing, select Both as the Test Method. See page 23 for more

information.

USB Test -- USB Device *

File View Help

N = NS

SetlUp |Se|ectTests | Configure | Connect | Run Tests | Results | Himl Report |

USB Test Environment Setup
—Device Under Test (DUT)

Device Test Point:
¢ Device " Hub & Host ¢ On-The-Go
Select Tests
Test Connection: Test Method: User Description: Device Identifier:

|Dif'ferenﬁal ;I |Maﬁab ;I |{Selev:tor Type) ;I |{Selev:torType) ;I

Comments:

Droop Drop Ports |

™ New DroopDrop Fixture

—Automation Export Data
Using 81130A/81134A or E36314A or 344014 Click on "Export Data" to transform test
© Yes (¥ No results:
R Tests
f Export Data... |
0 Tests |Fo||ow instructions to describe your test environment |Cor1nech'on: UNKMOWN él
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Host Hi-Speed Signal Quality

Equipment Used

Table 25 Equipment Used in Host Hi-Speed Signal Quality Tests

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A

1 Header adapter (only Agilent 01131-68703

needed if you are using
the old test fixture -
E2645-66508)

1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4”
USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

Note: To do manual testing, choose Both for the Test Method option
under the Setup tab. There will then be several manual tests to choose
from under the Select Test tab.

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R

= ) Hi-Speed
-~ © Host Hi-Speed
- ) Host Hi-speed Signal Quality
O EL_6 Rise Time
O EL_& Fall Time
O EL_3 Data Eve and Mask Test
O EL_7 Mon-Monotonic Edge Test
O © Hast Contraller Packet Parameters
O © Host Disconnect Detect
O Hast CHIRP Timing
O © Hast Suspend/Resume Timing “

Select Tests

+
Configure o
+
+

P >
Conneck Test: {(None Selected)

Configure...

Description: (Select a Single Test)

Hid

Run Tests

4 Tests | Check the test{s) you would like to run Connection: UMKROWH
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Host Hi-Speed Electrical Tests

Configuring the Tests

Connecting the Equipment - Differential Connection

The USB automated test application will prompt you to perform these

connection steps:

1 Attach the 5V power supply to J5 of the E2649-66402 (E2645-66508 if
you are using the old fixture) Host Hi-Speed Signal Quality test fixture
and verify the green Power LED is lit.

a Set the Test switch (S1) of the test fixture to TEST and verify the

yellow TEST LED is lit.

2 Attach the Agilent 113xA differential probe to TP2 of the test fixture,
using the damped header adapter (the header adapter is only needed if
you are using the old test fixture). Ensure the + polarity on the probe
lines up with D+, which is the pin nearest the USB connector.

3 If you are using the new fixture, please terminate the SMA connectors

with 50 Ohm terminators.

Ao £ AR

il
Host Undar Test Jiffepartial

probe
g
Test

5

utt

Initial

1ze Port

I I
/.f ".,\ Hoat Hi-speed Signal Quality Test Rockure

4 Check I have completed these instructions.

Connecting the Equipment - Single-Ended Connection

1 Attach the 5V power supply to J5 of the E2649-66402 (E2645-66508 if
you are using the old fixture) Hi- Speed signal quality test fixture. Verify

the green Power LED is lit.

2 Set the Test switch (S1) of the test fixture to TEST and verify that the

yellow TEST LED is lit.
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3 Attach the SMA cables to SMA connectors D+ and D- on the test
fixture.

ik 5 OSkh

Host Undar Test

SMA cable
Tre J
4" + * F
L
Test Part Inrtialize Part
a4

I I
/,." '1,\ Heost Hi-Speed Signal Guality Test Fodure

4 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions, Part 1

The USB automated test application will prompt you to perform these
steps:

1 Invoke the HS Electrical Test Tool software on the Hi-Speed Electrical
Test Bed computer.

2 Select Host Controller/System and click the [TEST] button to enter
the Host Test menu.
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HS Electrical Test Tool | X

~Select Type Of Test | Select Host Controller Far Uze In Testing

‘& [T PLI buz 0, desice 23, funchon 7 8 Pots

" Hub

£ Host Controler/Systern

|

3 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2

The USB automated test application will prompt you to perform these
steps:

1 Connect the [TEST PORT] of the E2649- 66402 Host Hi-Speed Signal
Quality test fixture (E2645-66508 if you are using the old fixture) into
the port under test of the host controller, using the 4" USB cable. The
host controller here refers to the Hi-speed Electrical Test Bed Computer
that has the HS Electrical Test Tool on it.

2 Select TEST_PACKET from the Port Control drop down menu.

3 Enter the port number of the port under test and click [EXECUTE].
This forces the port under test to continuously transmit test packets.

HS Electrical Test Tool - Host Test

Select Dovnstream Device—— — Host Pant Canbol
-J OME Part Canbral

ok

F
=]

StatusWindow [ Disconnect Matify

Enumerate Buz |
— Downsiream Device Conbol

Addrezs g
[NONE =l 4,'*5“"" VBT

You should see the transmitted test packet on the oscilloscope as below.
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Setup  Measure  Analyze  LRIlties  Healp 22 May 2009 10:24 AM

I EEREEEEN

L]

|

4 C(Click OK to close the Test Instructions dialog.
EL 6 Rise Time
EL_6 Fall Time

EL_3 Data Eye and Mask Test

After viewing the test results, click OK to close the Test Instructions
dialog.

EL_7 Non-Monotonic Edge Test

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Host Hi-Speed Electrical Tests

Host Controller Packet Parameters

146

Equipment Used

Table 26 Equipment Used in Host Controller Packet Parameters Tests

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66507)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Device Hi-Speed Signal Agilent E2649-66401 (old fixture P/N E2645-66507)
Quality test fixture and 4”
USB cable
1 Hi-Speed USB hub Any listed on USB-IF web site
Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:
S W fe 1 SE Tests ~
Set |
R = ) Hi-Speed
-~ © Host Hi-Speed
+-0© Host Hi-speed Signal Quality
= ) Host Controller Packet Parameters
Select Test: .
e © EL_21 Sync Field Length Test
O EL_25ECQF Length Test
O EL_23 Inter-packet Gap Between First 2 Packets Test
) O EL_22 Inter-packet Gap Between 2nd and 3rd Packet Test
Configure © EL_SS SOF EOP Width Test
+-[0© Host Disconnect Detect
+-[© Hast CHIRP Timing v
< >
Connect Test: (None Selected)
Configure...
Description: (Select a Single Test)

5 Tests

Check the test(s) vou would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Connect the E2649-66401 (E2645- 66507 if you are using the old fixture)
Device Hi-Speed Signal Quality test fixture ([TEST PORT]) into B
receptable of a known good hi-speed hub, using the 4" USB cable.

a Apply power to the known good hub. Do not apply 5V to the test
fixture.

2 Attach the Agilent 113xA differential probe to D+/D- of TP2 on the test
fixture, using a damped header adapter (the header adapter is only
needed if you are using the old test fixture).

3 Connect the test fixture ([INIT PORT]) into the host controller under
test, using USB cable.

4 1If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.

[ I-T - R [T

M3

Hi-speed Host differential
probe

LEA g
D—. kmowvn good
Initialize Port  Tagt Part

hi-zpeed device

I I
/.f "..\ Device Hi-Speed Signal Gluality Test Fodure

5 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.
Test Instructions, Part 1

The USB automated test application will prompt you to perform these
steps:

1 Click [Enumerate Bus] and verify that the device enumerates properly.

HS Electrical Test Tool - Host Test TN
[ Sedect Dowereelieam Device

[NONE
10 Dedtbid, PID 045560, Address 1, Pait’5

Host Foet Conbel
Fort Conbrol

Fart
= s
StalusWindow [ Dizconnect M
Operstion Successiul

P

Erwimerate Bus

i~ Dowreztream Diavice Control

Bddess |

E!NUNE _ﬂ E Retsn To Main

2 Using the oscillopscope, verify SOFs (Start of Frame packets) are being
transmitted by the port under test. You may need to lower the trigger
level to somewhat below 400 mV to obtain a trigger.

File Control

Sebp  Measure
ped.

Analyze

Litilitias

Halp

cesa NI " SIS <
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3 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2

The USB automated test application will prompt you to perform these

steps:

1 In the Host Test menu of the HS Electrical Test Tool software, ensure

that the device is selected.

2 Select SINGLE STEP GET DEV DESC from the Downstream Device

Control menu and click [EXECUTE].

HS5 Electrical Test Tool - Host Test

Select Dowretream Device Huost Foek Control
Port Controd Port

WD Dwdbd, PID DESED, Addiess 1, Poat 5 |NDNE ﬂ |'.|
Statuz‘window [ | rirest Miotify

MONE

Operation Successiul

Erwmerate Bus

[~ Downstream Device Control Aldiess

SINGLE STEP GET DEV O Jo [ R getarloiian

5

You should see the transmitted test packet on the oscilloscope as below.

22 Meny 2000 11:10 A

File Control Setup  Measmre  Analvze  Uitilities  Help

F = [@ olm|w =

3 Click OK to close the Test Instructions dialog.
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Host Hi-Speed Electrical Tests

EL_21 Sync Field Length Test

EL_25 EOP Length Test

EL 23 Inter-packet Gap Between First 2 Packets Test

EL 22 Inter-packet Gap Between 2nd and 3rd Packet Test

Test Instructions, Part 3

The USB automated test application will prompt you to perform these
steps:

1 In the Host Test menu of the HS Electrical Test Tool software, click
[STEP] once again.

jHS Electrical Test Tool - Hosk Test

t —Select Downstirean Device————— — Host Pot Controd
MOME Fatt Contnol Pt
[NOME i
StatuzWindow [ Digcoprect Heif
O peration Successiul

Entrierate Bus
~ Downstream Device mlrnlm

[SMGLE STEPGETDEVDE | o HE“’""'""”"‘“I

You should see the transmitted test packet on the oscilloscope as below.
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File Control Setup  Measure  Analyze  LRilities  Halp 2B May 2009 10:45 AM

=EEN

=

=
-
L]

i

2 Click OK to close the Test Instructions dialog.
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EL_55 SOF EOP Width Test

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 Using the oscillopscope, verify SOFs(Start of Frame packets) are being
transmitted by the port under test. You may need to lower the trigger
level to somewhat below 400mV to obtain a trigger.

File Control et 28 May 2009 10:54 £

st 1 J.I."“ r‘
| ',|l|' Il

W%W'l ,\I ‘.; J | 'Ll'!i' l'; '~..

i
[daf 2} . || m;_jiﬂ

Diedete I8 Vartical Scale Offset Hi Fi

2 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Host Disconnect Detect

Equipment Used

Host Hi-Speed Electrical Tests B

Table 27 Equipment Used in Host Disconnect Detect Tests

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series
1 Differential probe Agilent 113xA with E2699A or E2678A
1 Header adapter (only Agilent 01131-68703
needed if you are using
the old test fixture -
E2645-66506)
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 Host Disconnect test Agilent E2649-66404 (old fixture P/N E2645-66506)
fixture and 4" USB cable
1 5V power supply Agilent 0950-2546 or equivalent
Selecting the Tests

USB Test -- USB Device®

File Wiew Help

Ol|&| 5 |5E

| 5lefe

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

2 Tests  Check the test{s) you would like to run Connection: UMKROWH

-0 Low and Full Speed

<

-~ © Host Hi-Speed
+-0© Host Hi-speed Signal Quality
+-[J© Host Controller Packet Parameters
- ) Haost Disconnect Detect
= EL_37 Disconnect Detect Test Ak 525my Threshold
© EL_36 Disconneck Detect Test At 625mY Threshold
+-0© Hast CHIRP Timing
+-0© Host Suspend/Resume Timing
+-[]© Host Test K, SE0_MNAK

v

>

Test: {(None Selected)

Configure...

Description: (Select a Single Test)
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to E2649-66404 (E2645-66506 if you are
using the old fixture) Disconnect test fixture (J5).

2 Attach the Agilent 113xA differential probe to TP2 of the test fixture,
using a damped header adapter (the header adapter is only needed if
you are using the old test fixture). Ensure the + polarity on the probe
lines up with D+, which is the pin nearest the USB connector.

3 Set the TEST switch to the Test position. This sets the test fixture to
emulate a must- not- disconnect threshold.

a Verify both the green Power LED and yellow Test LED are lit.

ik 5 OSkh

Maxdy
Hi-Speed Host differential

probe
4"

Test Part Intialize Port

ol

I I
/J '..\ Dizconnect Test ficture

4 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions
The USB automated test application will prompt you to perform these
steps:

1 Attach the [TEST PORT] of the test fixture to the port under test, using
the 4" USB cable.

2 In the Host Test Menu of the HS Electrical Test Tool, select
TEST_FORCE_ENABLE from the Port Control drop down menu.

3 Enter the port number and click [EXECUTE] once and ensure
operation is successful in the Status Window.

4 Click the Disconnect Notify check box to monitor the disconnect status
in the Status Window.

HS Electrical Test Tool - Host Test

Select Dovanstream Device Hoszt Pait Conbial
MONE _ Pait Cantral Port
VID Oudbd PID 06330, [fesT_FoRcE EnceLle ] i

Status Window ¥ Disconnect Motily
Discornect Evert Delected!

Erumerate Bus

| Desvnsdieam D evice Carntial

Add
o e e Tove

b Click OK to close the Test Instructions dialog.

EL 37 Disconnect Detect Test At 525mV Threshold

The USB automated test application will prompt you to answer the
question “Does the Status Window display Disconnect Event Detected?”

EL_36 Disconnect Detect Test At 625mV Threshold

The USB automated test application will prompt you to: Set the Test
switch of the E2649-66404 Disconnect test fixture (E2645-66506 if you are
using the old fixture) to the Normal position and verify the yellow TEST
LED (D2) is not lit.
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b Host Hi-Speed Electrical Tests

The USB automated test application will prompt you to answer the
question “Does the Status Window now display Disconnect Event
Detected?”

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Host CHIRP Timing

Equipment Used

Table 28 Equipment Used in Host CHIRP Timing Tests

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4"
USB cable

1 Hi-Speed USB device Any listed on USB-IF web site

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable

Selecting the Tests

USB Test -- USB Device* =13
File Wiew Help

sEE RSN EE R

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:
i ¥
Set Up
-~ © Host Hi-Speed
+-0© Host Hi-speed Signal Quality
+-[J© Host Controller Packet Parameters
Select Test: .
e +-[0© Host Disconnect Detect
- ) Hast CHIRP Timing
& EL_33 CHIRP Timing Response
) O EL_34 CHIRP K width
Configure © EL_34 CHIRP 1width
O EL_35 SOF Timing Response
+-0© Host Suspend/Resume Timing v
< >
Connect Test: {(None Selected)
Configure...
Description: (Select a Single Test)
Run Tests

4 Tests | Check the test{s) you would like to run Connection: UMKROWH
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Host Hi-Speed Electrical Tests

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

Replace the E2649-66404 (E2645-66506 if you are using the old fixture)
Disconnect test fixture with the E2649-66402 (E2645-66508 if you are
using the old fixture) Host Hi-Speed Signal Quality test fixture. Do not
apply 5V to the test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66402
(E2645-66508 if you are using the old fixture) Host Hi- Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2. D+ on TP2 is the pin closest
to the USB connector.

Connect both probe grounds to leads COM (leads TP5 on the old
fixture).

Connect a known good Hi-Speed device into the [INIT PORT] of the test
fixture, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the port under test, using
the 4" USB cable.

Apply power to the known good Hi-Speed device.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.
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Host Undar Taest

4

Test

pazsive probes

i

Host Hi-Speed Electrical Tests

Known qood hi-speed device

ort Intialize Port E ;
S

I I
/,ﬂ 'l.\ Host Hi-speed Signal Quality Test Rackure

9 Check I have completed these instructions.

Notes on USB Electrical Compliance Testing

159
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Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 On the HS Electrical Test Tool software, click [Enumerate Bus] once.
You should capture the CHIRP handshake as in the below figure.

File Control Setup Measure Analyze Utilities Help 22 May 2009 12022 P

2 Click OK to close the Test Instructions dialog.
EL 33 CHIRP Timing Response

EL_34 CHIRP K Width

EL_34 CHIRP J Width

EL 35 SOF Timing Response

The USB automated test application will prompt you to: Unplug the known
good device and reattach it.
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Host Hi-Speed Electrical Tests

The USB automated test application will prompt you to perform these
steps:

1 On the Host Test menu of the HS Electrical Test Tool software, click

[Enumerate Bus] once. The oscilloscope should capture as in the below
figure.

File Control

Setp Measure  Analyze  Utlities

Help 1:42 PM

n
:

W
CE
b

440 Wl

2 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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b Host Hi-Speed Electrical Tests

Host Suspend/Resume Timing

Equipment Used

Table 29 Equipment Used in Host Suspend/Resume Timing Tests

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series

2 Passive or active probes  Agilent E2697A with 10073C, or 1156A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4"
USB cable

1 Hi-Speed USB device Any listed on USB-IF web site

1 5 meter USB 2.0 hi-speed  Any listed on USB-IF web site
cable

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

sEE RSN EE R

=16

Set Up

Select Tests

][ F-[

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

-~ © Host Hi-Speed
+-0© Host Hi-speed Signal Quality
O © Hast Contraller Packet Parameters
O © Host Disconnect Detect
O Hast CHIRP Timing
) Host SuspendfResume Timing

162

\%

© EL_39 Suspend Timing Response
Configure

 EL_41 Resume Timing Response
+-© Host Test Ik, SE0_MAK
-0 Low and Full Speed
: - .

v
>

Conneck Test: {(None Selected)

Configure...

Description: (Select a Single Test)

Run Tests

Hid

2 Tests  Check the test{s) you would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1

Replace the E2649-66404 (E2645-66506 if you are using the old fixture)
Disconnect test fixture with the E2649-66402 (E2645-66508 if you are
using the old fixture) Host Hi-Speed Signal Quality test fixture. Do not
apply 5V to the test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 2 to the D- pin at TP2 of the E2649-66402
(E2645-66508 if you are using the old fixture) Host Hi- Speed Signal
Quality test fixture.

Connect the E2697A with 10073C passive probe or the 1156A active
probe on Channel 3 to the D+ pin at TP2. D+ on TP2 is the pin closest
to the USB connector.

Connect both probe grounds to leads COM (leads TP5 on the old
fixture).

Connect a known good Hi-Speed device into the [INIT PORT] of the test
fixture, using the 5-meter USB cable.

Connect the [TEST PORT] on the fixture to the port under test, using
the 4" USB cable.

Apply power to the known good Hi-Speed device.

If you are using the new fixture, please terminate the SMA connectors
with 50 Ohm terminators.
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e £ A

k\ passie probes

Host Undar Test ‘\l

4 i Known good hi-speed deviee

Test Part Intialize Part E "'}'
Sm

I I
/.f 'l.\ Hust Hi-speed Signal Quality Test Rackure

9 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

EL 39 Suspend Timing Response
The USB automated test application will prompt you to perform these
steps:

1 On the Host Test menu of the HS Electrical Test Tool software, click
[Enumerate Bus] once.

2 Select SUSPEND from the Port Control drop down menu.

3 Enter the port number. Click [EXECUTE] once to place the port into
suspend. The captured transition should be as in the figure below.
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HS Electrical Test Tool - Host Test

—Select Downstream Device—————— — Hiost Port Condrol
MOME Fart Cankral Fant

RESUME =l |

WD Oxdbd. PID 0<6560, &ddress 1. Port 5

TEST K

TEST_SEQ_MAK
Enumerate Bus TEST_PACKET

TEST FORCE ENABLE

Downztieamn Device Carnkial Address FESUME

MIOME E‘I I— RESET sturn To Bain

File  Confmol  Setup  Measure

Analze  Uilites  Help 2102 P

4 Click OK to close the Test Instructions dialog.

EL_41 Resume Timing Response

The USB automated test application will prompt you to perform these
steps:

1 On the Host Test menu of the HS Electrical Test Tool software, select
RESUME from the Port Control drop down menu.

2 Enter the port number. Click [EXECUTE] once to resume the port.

Notes on USB Electrical Compliance Testing 165



b Host Hi-Speed Electrical Tests

HS Electrical Test Tool - Host Test T

—Select Downstream Device—————— —Host Port Cantrol
MOME Part Contral Pt
WD (dbd, PID 08560, Address 1. Port 5 RESLIME l| 5
MOME F I oH
TEST_J
TEST_K

TEST_SEO_MAE
E rumesats Bus TEST_PACEET
TEST_FORCE_ENABLE

— Downstream Device Contial————— | [SHUSPEND
Addrezs

MOME j ]— RESET burn T b ain

The captured transition should be as in the figure below.

File Control Setup Measmre Anohvee  Utilities  Help 26 Moy 2009 11:04 A

000+ R oo RIS

3 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.
The Results tab shows the test results.
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Host Test J/K, SE0_NAK

Equipment Used

Table 30 Equipment Used in Host Test J/K, SEO_NAK Tests

Quantity Item Description/Model

1 Digital Multimeter Agilent 34401A or equivalent
(DMM)

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 Host Hi-Speed Signal Agilent E2649-66402 (old fixture P/N E2645-66508)
Quality test fixture and 4"
USB cable

1 5V power supply Agilent 0950-2546 or equivalent

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

sEE RSN EE R

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

ests A
Hi-5peed
-~ © Host Hi-Speed
+-0© Host Hi-speed Signal Quality

O © Hast Contraller Packet Parameters

O © Host Disconnect Detect
) Host CHIRP Timing
O © Hast Suspend/Resume Timing
© Host Test 2K, SE0_NAK

Set Up =-go

Select Tests

\%

Configure © EL_S 1 Test
= EL_S K Test
= EL_9 SEO_MAK Test a0
¥
Conneck Test: {(None Selected)
Configure...

1 [ [F- -
a
~

Description: (Select a Single Test)

B

Run Tests

3 Tests  Check the test{s) you would like to run Connection: UMKROWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Attach the 5V power supply to J5 of the E2649-66402 (E2645-66508 if
you are using the old fixture) Host High-Speed Signal Quality test
fixture. Verify the green Power LED is lit. Place the TEST switch (S1) in
the Test position and the yellow Test LED is lit.

2 Connect the [TEST PORT] of the test fixture into the port of under test,
using the 4" USB cable.

3 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

EL_8 J Test

The USB automated test application will prompt you to perform these
steps:

1 On the Host Test menu of the HS Electrical Test Tool software, select
TEST_J from the Port Control drop down menu.

2 Enter the port number. Click [EXECUTE] once to place the port under
test into the TEST J test mode.
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HS Electrical Test Tool - Hosk Test |

— Select Downstieam Devics

MOME

Enumerate Bus |

— Dovanstream Device Conbial

Address

|N:'I']F.

=1o

—Huost Port Conbrol
Pt Conbiol

MOME

TEST K
TEST_SED_MAK
TEST_PACKET

SUSPEMD
RESUME
RESET

TEST_FORCE_EMNABLE

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following

voltage measurements:

USB Test - JTest

following voltages:

Using a Agilent 9724 DMM or equivalent, measure the

between D+ of TP2 and Gnd on the test fisture:

377

i

between D- of TP2 and Gnd on the test fisture:

E]

i

0K

CB&X

EL 8 K Test

The USB automated test application will prompt you to perform these

steps:

1 On the Host Test menu of the HS Electrical Test Tool software, select
TEST_K from the Port Control drop down menu.

2 Enter the port number. Click [EXECUTE] once to place the port under
test into the TEST_K test mode.
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HS Electrical Test Tool - Host Test |

Sedect Dovenstream Device ————— ~ Host Poit Cantral
MONE Part Control Port

TEST K E| [5

TEST SED_NAK
Erumesate Buz TEST_PACKET
TEST_FORCE_EM&ELE

: | |SUSFEND
Dowunistream Desvice Control R RESUME

‘|N:IHI: S0 RESET eum To hlain

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following
voltage measurements:

USB Test - KTest =13

Using a Agilent 9724 DMM or equivalent, measure the
following voltages:

between D- of TP2 and Gnd on the test fisture:

388 i

between D+ of TP2 and Gnd on the test fisture:

3 i

0K

EL 9 SE0_NAK Test
The USB automated test application will prompt you to perform these
steps:

1 On the Host Test menu of the HS Electrical Test Tool software, select
TEST_SEO_NAK from the Port Control drop down menu.

2 Enter the port number. Click [EXECUTE] once to place the port under
test into the TEST_SEO_NAK test mode.
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HS Electrical Test Tool - Host Test

T Sefect Dovanstream Device

HOKE

Erumerats Bus |

— Hest Part Cortral

Fort Cordrol

TEST SED HAK

NONE

TEST_J

TEST K

TEST SEQ MNAK

TEST_PACKET
TEST_FORCE_EMABLE

|- Diownzfream Device Control

Address

[MONE

M

SUSFEND
RESUME
RESET

eturn To Main

3 Click OK to close the Test Instructions dialog.

The USB automated test application will prompt you for the following

voltage measurements:

USB Test - SEO_NAK Test

following voltages:

between D+ of TP2 and Gnd on the test fisture:

2

between D- of TP2 and Gnd on the test fisture:

2

0K

Using_aAgiIent 9724 DMM or equivalent, measure the

i

i

CBX

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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N5416A USB 2.0 Compliance Test Option
Notes on Electrical Testing

o
@oec:- 6
.. Troubleshooting Hi-Speed Test Failures

In the Configure tab’s Debug Mode, there are several options that can help
you troubleshoot hi-speed test failures:

USB Test -- LUSB Device
File Wiew Help

Dle|a| )= E B

TaskFlow _| Setp | Select Tests Configure | Connect | Run Tests | Results | Heml Repart
" Compliance Mode @ Debug Mode

Set Up
=] USE Tests | |Settings For: Data Eye Test Mode
@ USE Port Under Test (Port 1) Data Eve Test Made
@ User Test Mode (MORMAL) MATLAG analysis
Select Tests @ 113xA Channel {Channel 1)
@ D- Channel (Channel 2) Data Eve Test Mode: Choose MATLAE

analysis to automate data eye analysis,
Choose MANUAL analysis to perform
data eve analysis manually, Please
choose the required Template to use in
the Mask Template field.

@ Test Type (High-Speed MNear End)

,T‘,

@ Marker Placement (ALTO)
@ Mask Template {Template 13
= Device Hi-Speed
—|- ©_Device Packet Parameters
@ Threshold {100,0E-03)
@ Trigger Level {100,0E-03)
= Device Receiver Sensitivity
@ Number of Missing NAKs (1)
=l Low and Full Speed
@ Current Probe Channel (Channel 43
@ Test Type (Low-Speed Far End)
@ Tier (6)
@ Adjacent Device Channel (Channel 13
@ Inrush Current Time Range {20,0E-02
@ Inrush Current Trigger Level {160,0E- )

<
)

i

E:

< | =

Mone  |Motests are checked, Press [Select] in Task Flow, Connection: UMKROWH

Figure3 Debug Mode Options for Hi-Speed Testing

* Marker Placement — Lets you manually adjust the markers around the
required packet/pattern before proceeding with the test analysis. When
“MANUAL” is selected, the automated search for the correct
pattern/packet to analyze is turned off.

e Data Eye Test Mode — Lets you perform the eye test without using the
MATLAB scripts. The oscilloscope will form the eye diagram using the
E2688A serial data analysis (SDA) and clock recovery software option.
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e Mask Template — If you choose to use the SDA software option to
perform data eye tests, you need to select the appropriate mask
template to use for the eye diagram.

e MATLAB scripts version — Allows you to select between MATLAB
scripts version 2.10 or 2.12.

e Threshold — Allows you to select or enter the voltage level to use when
measuring SYNC field or EOP widths. Noisy signals may have ripples at
the end of the EOP; therefore, a higher level should be chosen to avoid
the ripples.

e Trigger Level — Allows you to select or enter the voltage level to use
when triggering on the inter-packet gaps. Noisy signals may have low
amplitudes; therefore, the trigger level should be reduced.

e Inrush Current Time Range — Allows you to select the total time range
to capture inrush current.

e Inrush Current Trigger Level — Allows you to select the trigger level to
use to capture inrush current. Self-powered devices may draw very
little current, so the trigger level should be reduced.

Also useful for debugging problems is the EZJIT analysis software option
for the oscilloscope.

174 Notes on USB Electrical Compliance Testing
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7
Low and Full Speed Tests

Droop/Drop Test 176

Inrush Current Test 195

Signal Integrity Test 198

Back-Voltage Test Before Enumerate 219
Back-Voltage Test After Enumerate 222

100 mA Load
51Q, 2%
Vous O
D- O NC §
D+ O NC
GND O
10pF, 20%
Figure4 100 mA Load Board Schematic
500 mA Load
10Q, 5%
Vbus O
D- O NC
D+ O NC
GND O
4.7uF, 20%

Figure5 500 mA Load Board Schematic
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Low and Full Speed Tests

Droop/Drop Test

176

The Drop test is a measure of a hub’s ability to host full load current
while keeping the output voltage above spec. To perform this test, Vgyg is
measured with all downstream ports loaded with 500 mA loads (for host
and self powered hubs) or 100 mA loads (for bus powered hubs). The
lowest value measured across all ports must be between 4.75 V and 5.25 V
for host and self powered hubs or it must be greater than or equal to 4.4
V for bus powered hubs.

The Droop test is a transient test on adjacent ports. When a device is hot
plugged into another port, the droop in Vpgyg supplied to a port must be
less than or equal to 220 mV for host, self powered, and bus powered
hubs.

New E2649-66405 Droop/Drop Test Fixture

Below is a picture of the new E2649-66405 Droop/Drop test fixture along
with labels for each of its main components.

[ Droop test port | [ Main Test || 1Z00mA/S00mA | | Drop/droop
port switch switch ,
] USB Power port\ N S2 switch

S1 Switct

Loads
100mA Top surface
500mA bottom

Test port
indicator

Test
Ports

To begin, plug the USB cable from your oscilloscope into the USB Power
port to power the test fixture. The DS1 LED should illuminate (green
LED). See the picture below for the location of DS1 (the picture is zoomed
in on the upper left hand corner of the test fixture).
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USB Power DS1

There are several switches/buttons that are used for general control of the
test fixture. These include (see picture below):

* Switch S5 allows you to select either the Droop or Drop test.
* Switch S4 allows you to select either the 100 mA or 500 mA load.
¢ Press and hold S1 for at least three seconds to turn the test fixture on.

e While pressing and holding S2, press S1 to turn the test fixture off.

| S4 Load option

S5 Drop and droop
option

You are now ready to begin the Drop or Droop tests. Continue to read this
chapter for specific instructions on performing each of these tests.
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Host and Self-Powered Hubs

Equipment Used

Table 31 Equipment Used in Host and Self-Powered Hubs Droop/Drop Tests

Quantity Item Description/Maodel

1 Oscilloscope Agilent 5485xA, 9000A Series, 80000 or 90000A Series,
54831B/D, or 54832B/D

2 Passive or active probes  For 5485x, 9000A Series, 80000 and 90000A Series

oscilloscopes:

* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A

1 Digital Multimeter Agilent 34401A or equivalent
(DMM)
1 Droop/Drop test fixture ~ Agilent E2649-66405
1 SQiDD hoard' Agilent E2646A
1 500 mA load board’ (see the schematic in Figure 5 on page 175)
1 1 meter USB cable Any listed on USB-IF web site

Tif you have the Agilent E2649-66405 Droop/Drop test fixture, you do not need the SQiDD board or the 500 mA
load board.

Selecting the Tests

Note: To do manual testing, choose Both for the Test Method option
under the Setup tab. There will then be several manual tests to choose
from under the Select Test tab.
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LISB Test -- USB Device*
File Wiew Help

D@l =)heElEl &lzje

TaskFlow _| Setup Select Tests IConfigura } Connect] Fun Tests } Restlts I Heml Report

=-0Oo

Select Tests

N

Configure

]

EEEEEEEE

<

=0 © USE Tests
=-O0© Hi-5peed

Hub Hi-Speed

= ) Low and Full speed

2 Hub Downstream Full Speed Signal Quality Test
= Upstream Full Speed Signal Quality Test

O Hub Downstream Low Speed Signal Quality Test
= Upstream Low Speed Signal Guality Test

O Inrush Cuprent Test

2 Droop/Drop Test

O Back-voltage Test Before Enumerate

O Back-voltage Test After Enumerate

Connect Test: (None Selected)

Run Tests

iif

Description: (Select a Single Test)

15 Tests  |Check the test(s) vou would like ta run Connection: UMKMOWN

Configuring the Tests

Drop Test - Connecting and Using the New E2649-66405 Droop/Drop Test Fixture

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000, and 90000A Series oscilloscopes, use E2697A
high-impendance converter with 10:1 passive probes, or 1156A active
probes. The picture after Step 12 shows the connection setup.

2 C(Click on the Set Up tab and check the New DroopDrop Fixture box.
Also click on the Droop Drop Ports button and select the test ports
you want to use on the fixture. Select either Hub or Host as your
Device Test Point.

Notes on USB Electrical Compliance Testing
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... USB Test -- USB Device *

File ‘View Help

Olocar W | &' »® pE I ||

SetlUp |SelectTestsI Conﬁgurel Connectl Run Testsl Results I Html Reportl

m USB Test Environment Setup
| —Device Under Test (DUT)

: Device Test Point:
" Device  Hub ( Host ¢ On-The-Go
Select Tests
Test Connection: Test Method: UserDescription: Device Identifier:

1 : lDiFFerential _v_i IBoth _v_l ![SelectorType} _v_l IabchB _v_l

Comments:

Droop Drop Parts

¥ Mew DroopDrop Fixture

—Automation —Export Data
Using 81130A/81134A or E36314 or 34401A Click on "Export Data” to transform test

" ves (¥ Np results:
Ruam Tests
! ConfigureBevices... Export Data... I

0 Tests !Follow instructions to describe your test environment IConnecﬁon: LNENOWN | o

7 DDPortList FEX]

¥ PortD ™ Port1 ™ Port2 [~ Port3

[~ Port4 [~ Ports [~ Ports ™ Port7

| oo |

3 Under the Select Tests tab, check the box next to Droop/Drop Test.
4 Click on the Configure tab and scroll to the bottom of the left pane.

There will be several listings under the Droop/Drop Test entry that
allow you to configure your tests. Set these to the appropriate values
for your specific testing conditions.

The new E2649-66405 Droop/Drop test fixture supports both manual
and automatic testing. Manual testing requires you to adjust the settings
on the test fixture manually while automatic testing allows the
application to walk you through the testing procedure. The following
instructions will be for manual testing as the application will instruct
you on how to use automatic testing.
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6 To configure the fixture for drop testing, switch S5 to the drop mode
position.

7 Select the 500 mA current load by using the S4 switch.

8 Press and hold S1 until the 7-segment LED test port indicator lights
up. The test fixture is now turned on.

9 U7 will illuminate with a zero, indicating the initial state. This allows
you to make the V, 1,44 measurement for port 0.

10 Select the port under test by pressing either the S2 (switches to the
test port on the left) or S1 (switched to the test port on the right).

11 After you have measured V,, jp5q4, Press S1 and while holding it down,
press S2. This allows you to make the V) .4 measurement.

12 To exit manual mode, press S2 and while holding it down, press S1. All
of the LEDs will go off.

r o4

Port0 Port1 Port2 Port3 Port4 Portb Port6 Port7

Droop 500 mA

Test Load Segment
S1 s2 ' —_
J1 J2
-3
— -_— = -_— =
Drop 100 mA Test Port Droop
Test Load Pulse
s s L N
Passive Passive Scope
Probe Probe

VBUS VBUS Load
Channel Channel

(Or voltmeter)
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Droop Test -Connecting and Using the New E2649-66405 Droop/Drop Test Fixture

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000, and 90000A Series oscilloscopes, use E2697A
high-impendance converter with 10:1 passive probes, or 1156A active
probes. The picture after Step 12 shows the connection setup.

2 Click on the Set Up tab and check the New DroopDrop Fixture box.

Also click on the Droop Drop Ports button and select the test ports
you want to use on the fixture. Select either Hub or Host as your
Device Test Point.

.. USB Test -- USB Device *

File View Help
O e M| o' )% 8 I ||
Task Flow _| SetUp |select Tests | Configure | Connect | Run Tests | Resuits | Himl Repart |
m USB Test Environment Setup
iy I —Device Under Test (DUT)
N/ | | Device Test Point
i Device  Hub ¢ Host © On-The-Go
Select Tests
| Test Connection:  Test Methaod: UserDescription: Device Identifier:
IDiFFerentiaJ _v_i IBoﬂ1 _v_l ![Select or Type) _v_l Iabc123 __v_l
Comments:
" '- Droop Drop Parts
W New DroopDrop Fixture
—Automation  Export Data
A . Using 811304811344 or E36314 or 344014 Click on "Export Data” to transform test
|| Tves ¥ No results:
R Tests
i | &l L Export Data... I

0 Tests !Fnllnw instructions to describe your test environment

IConnection: UNKNOWN |

t® DDPortList

¥ PortD ™ Port1

[~ Port4 [~ Ports

| oo |

[~ Port2

[~ Port6

B=ey

[ Port3

[~ Port7
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3 Under the Select Tests tab, check the box next to Droop/Drop Test.

4 Click on the Configure tab and scroll to the bottom of the left pane.
There will be several listings under the Droop/Drop Test entry that
allow you to configure your tests. Set these to the appropriate values
for your specific testing conditions.

5 The new E2649-66405 Droop/Drop test fixture supports both manual
and automatic testing. Manual testing requires you to adjust the settings
on the test fixture manually while automatic testing allows the
application to walk you through the testing procedure. The following
instructions will be for manual testing as the application will instruct
you on how to use automatic testing.

To configure the fixture for droop testing, switch S5 to the droop mode
position.

Select the 500 mA current load by using the S4 switch.

8 Press and hold S1 until the 7-segment LED test port indicator lights
up. This turns the test fixture on.

9 All of the port LEDs will be lit up, but the Port 1 LED will be blinking.
This indicates that Port 1 is the Droop port. Port O will be the test port
(indicated by the number O illuminated on the 7-segment LED test port
indicator).

~

10 Press S2 to increase Droop test port sequence (0 & 1, 1 & 2, ...) or
press S1 to reverse the Droop test port sequence (2 & 1, 1 & O, ...). The
port under test is always indicated by the 7-segment LED test port
indicator while the Droop port is indicated by a blinking LED (see
picture below)

[ Test port indicator |

Test port

Blinking LED indicate
droop port

11 To exit manual mode, press S2 and while holding it down, press S1. All
of the LEDs will go off.
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rop

Port0 Port1 Port2 Port3 Port4 Portb Port 6 Port 7

Droop 500 mA

Test Load Segment
s1 g2 l——;
J1 J2
-
— -_— -_—
Drop 100 mA Test Port Droop
Test Load Pulse
ss s T (A
Passive Passive Scope
Probe Probe

VBUS VBUS Load
Channel Channel

(Or voltmeter)

Connecting the Equipment (if you do not have the new E2649-66405
Droop/Drop Test Fixture)

The USB automated test application will prompt you to perform these
connection steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Connect 500mA load boards to all but the adjacent port on the host or
self-powered hub under test. Connect the SQiDD board to the hub/host
port under test prior to connecting the load board .

3 Attach the passive probes to the oscilloscope's Channel 1 and Channel 2
inputs.

4 Connect the Channel 1 probe to Vbus on the SQiDD board with the
probe's ground to GND on one of the 500mA load boards. This is the
port under test.
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5 Connect the Channel 2 probe to the Vbus test point on the load board
connected adjacent to the USB port to be measured. This provides the
oscilloscope trigger.

6 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these
steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Connect 500 mA load boards to all but the adjacent port on the host or
self-powered hub under test. Connect the SQiDD board to the hub/host
port under test prior to connecting the load board .

3 Attach the passive probes to the oscilloscope's Channel 1 and Channel 2
inputs.

4 Connect the Channel 1 probe to Vbus on the SQiDD board with the
probe's ground to GND on one of the 500mA load boards. This is the
port under test.

5 Connect the Channel 2 probe to the Vbus test point on the load board
connected adjacent to the USB port to be measured. This provides the
oscilloscope trigger.

6 Click OK to close the Test Instructions dialog.

Viewing Test Results
1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Low and Full Speed Tests

Bus-Powered Hubs

Equipment Used

Table 32 Equipment Used in Bus-Powered Hubs Droop/Drop Tests

Quantity Item Description/Maodel

1 Oscilloscope Agilent 5485xA Series, 9000A Series, 80000 or 90000A
Series, 54831B/D, or 54832B/D

2 Passive or active probes  For 5485x, 9000 SeriesA, 80000 and 90000A Series

oscilloscopes:

* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A

1 Droop/Drop test fixture  Agilent E2649-66405
1 Digital Multimeter Agilent 34401A or equivalent
(DMM)
1 SQiDD board" Agilent E2646A
1 100 mA load board’ (see the schematic in Figure 4 on page 175)
1 1 meter USB cable Any listed on USB-IF web site

Tif you have the Agilent E2649-66405 Droop/Drop test fixture, you do not need the SQiDD board or the 100 mA
load board.

Selecting the Tests

Note: To do manual testing, choose Both for the Test Method option
under the Setup tab. There will then be several manual tests to choose
from under the Select Test tab.
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USB Test -- LISB Device®

File Wiew Help

== i ®|n[e
TaskFlow .| SetUp Select Tests | Configure | Connect | Run Tests | Results | Heml Report
=~ © UUSE Tests
-~ O H-cpeed
+-[0 ¢ Hub Hi-Speed
© Low and Full Speed

» Hub Downstream Full Speed Signal Quality Test
» Upstream Full Speed Signal Quality Test

) Hub Downstream Low Speed Signal Quality Test
Upstream Low Speed Signal Guality Test

Inrush Current Test

DroopiDrop Test

Back-voltage Test Before Enumerate

» Back-voltage Test After Enumerate

Select Tests

v

Configure

=
< >

Conneck Test: {None Selected)

Description: (Select a Single Test)

Run Tests

il

15 Tests  Check the test(s) vou would like to run Connection: UNKNOWH

Configuring the Tests

Drop Test - Connecting and Using the New E2649-66405 Droop/Drop Test Fixture

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 9000A Series, 80000, and 90000A Series oscilloscopes,
use E2697A high-impendance converter with 10:1 passive probes, or

1156A active probes. The picture after Step 12 shows the connection
setup.

2 Click on the Set Up tab and check the New DroopDrop Fixture box.
Also click on the Droop Drop Ports button and select the test ports

you want to use on the fixture. Select either Hub or Host as your
Device Test Point.
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... USB Test -- USB Device *

File ‘View Help

Olocar W | &' »® pE I ||

SetlUp |SelectTestsI Conﬁgurel Connectl Run Testsl Results I Html Reportl

m USB Test Environment Setup
| —Device Under Test (DUT)

: Device Test Point:
" Device  Hub ( Host ¢ On-The-Go
Select Tests
Test Connection: Test Method: UserDescription: Device Identifier:

1 : lDiFFerential _v_i IBoth _v_l ![SelectorType} _v_l IabchB _v_l

Comments:

Droop Drop Parts

¥ Mew DroopDrop Fixture

—Automation —Export Data
Using 81130A/81134A or E36314 or 34401A Click on "Export Data” to transform test

" ves (¥ Np results:
Ruam Tests
! ConfigureBevices... Export Data... I

0 Tests !Follow instructions to describe your test environment IConnecﬁon: LNENOWN | o

7 DDPortList FEX]

¥ PortD ™ Port1 ™ Port2 [~ Port3

[~ Port4 [~ Ports [~ Ports ™ Port7

| oo |

3 Under the Select Tests tab, check the box next to Droop/Drop Test.
4 Click on the Configure tab and scroll to the bottom of the left pane.

There will be several listings under the Droop/Drop Test entry that
allow you to configure your tests. Set these to the appropriate values
for your specific testing conditions.

The new E2649-66405 Droop/Drop test fixture supports both manual
and automatic testing. Manual testing requires you to adjust the settings
on the test fixture manually while automatic testing allows the
application to walk you through the testing procedure. The following
instructions will be for manual testing as the application will instruct
you on how to use automatic testing.
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6 To configure the fixture for drop testing, switch S5 to the drop mode
position.

7 Select the 100 mA current load by using the S4 switch.

8 Press and hold S1 until the 7-segment LED test port indicator lights
up. The test fixture is now turned on.

9 U7 will illuminate with a zero, indicating the initial state. This allows
you to make the V, 1,44 measurement for port 0.

10 Select the port under test by pressing either the S2 (switches to the
test port on the left) or S1 (switched to the test port on the right).

11 After you have measured V,, jp5q4, Press S1 and while holding it down,
press S2. This allows you to make the V) .4 measurement.

12 To exit manual mode, press S2 and while holding it down, press S1. All
of the LEDs will go off.

WS Ean port
- = ' :
sQiDD ] Bus powered hub
board
devmstream port
poatd pertd pot 2 portd putd ponl & pondl G opoat 7
valtmeter o

aop
jest IR Fgepmen
luad

51 52 M2
[ =] ﬂ =kl ja=veke]

——Drop - T0mmA Test Fort —0rodpy ——L ||

test oo Furan 3
g5 i ’|\ ’I

Pazsive  yEs Scope
Pralis  ¢hannel
for Voltmolor
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Droop Test -Connecting and Using the New E2649-66405 Droop/Drop Test Fixture

1

For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.

For the 5485XA, 80000, and 90000A Series oscilloscopes, use E2697A
high-impendance converter with 10:1 passive probes, or 1156A active

probes.

Click on the Set Up tab and check the New DroopDrop Fixture box.
Also click on the Droop Drop Ports button and select the test ports
you want to use on the fixture. Select either Hub or Host as your

Device Test Point.

.. USB Test -- USB Device *

File View Help
O e M| o' )% 8 I ||
Task Flow _| SetUp |select Tests | Configure | Connect | Run Tests | Resuits | Himl Repart |
m USB Test Environment Setup
iy I —Device Under Test (DUT)
N/ | | Device Test Point
i Device  Hub ¢ Host © On-The-Go
Select Tests
| Test Connection:  Test Methaod: UserDescription: Device Identifier:
IDiFFerentiaJ _v_i IBoﬂ1 _v_l ![Select or Type) _v_l Iabc123 __v_l
Comments:
" '- Droop Drop Parts
W New DroopDrop Fixture
—Automation  Export Data
A . Using 811304811344 or E36314 or 344014 Click on "Export Data” to transform test
|| Tves ¥ No results:
R Tests
i | &l L Export Data... I

0 Tests !Fnllnw instructions to describe your test environment

IConnection: UNKNOWN |

t® DDPortList

¥ PortD ™ Port1

[~ Port4 [~ Ports

| oo |

[~ Port2

[~ Port6

B=ey

[ Port3

[~ Port7
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3 Under the Select Tests tab, check the box next to Droop/Drop Test.

4 Click on the Configure tab and scroll to the bottom of the left pane.
There will be several listings under the Droop/Drop Test entry that
allow you to configure your tests. Set these to the appropriate values
for your specific testing conditions.

5 The new E2649-66405 Droop/Drop test fixture supports both manual
and automatic testing. Manual testing requires you to adjust the settings
on the test fixture manually while automatic testing allows the
application to walk you through the testing procedure. The following
instructions will be for manual testing as the application will instruct
you on how to use automatic testing.

To configure the fixture for droop testing, switch S5 to the droop mode
position.

Select the 100 mA current load by using the S4 switch.

8 Press and hold S1 until the 7-segment LED test port indicator lights
up. This turns the test fixture on.

9 All of the port LEDs will be lit up, but the Port 1 LED will be blinking.
This indicates that Port 1 is the Droop port. Port O will be the test port
(indicated by the number O illuminated on the 7-segment LED test port
indicator).

~

10 Press S2 to increase Droop test port sequence (0 & 1, 1 & 2, ...) or
press S1 to reverse the Droop test port sequence (2 & 1, 1 & O, ...). The
port under test is always indicated by the 7-segment LED test port
indicator while the Droop port is indicated by a blinking LED (see
picture below)

[ Test port indicator |

Test port

Blinking LED indicate
droop port

11 To exit manual mode, press S2 and while holding it down, press S1. All
of the LEDs will go off.
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rop

Port 0 Port1

Droop
Test

S1 (Y]

Drop
Test

Sb

Port 2

500 mA

Port3 Port4 Portb Port 6 Port 7

Load Segment

100 mA
Load

sS4

i M

J1 J2
-+ -+

AR

Test Port Droop

T Pu’lf\e T
Passive Passive Scope
Probe Probe

VBUS VBUS Load
Channel Channel

(Or voltmeter)

Connecting the Equipment (if you do not have the E2649-66405 Droop/Drop Test
Fixture)

The USB automated test application will prompt you to perform these
connection steps:

For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active

1

3

probes.

Connect 100mA load boards to all but the adjacent port on the
bus- powered hub under test. Connect the SQiDD board to the hub/host
port under test prior to connecting the load board .

Attach the passive probes to the oscilloscope's Channel 1 and Channel 2

inputs.
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4 Connect the Channel 1 probe to Vbus on the SQiDD board with the
probe's ground to GND on one of the 100mA load boards. This is the
port under test.

5 Connect the Channel 2 probe to the Vbus test point on the load board
connected adjacent to the USB port to be measured. This provides the
oscilloscope trigger.

3

Bus-Powered Hub
UISE port 1 S0i0 D Board
Vs
_

100 mé, Loads

!

WISE port 2

_| Yhus
—-I-_'GHIII
Channel 1
Probe Ground
-
*
-

L]
*
.

UISE port M

| m, 22 Ga Cables

6 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

The USB automated test application will prompt you to perform these

steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Connect 100 mA load boards to all but the adjacent port on the
bus- powered hub under test. Connect the SQiDD board to the hub/host
port under test prior to connecting the load board .

3 Attach the passive probes to the oscilloscope's Channel 1 and Channel 2
inputs.
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4 Connect the Channel 1 probe to Vbus on the SQiDD board with the
probe's ground to GND on one of the 100 mA load boards. This is the

port under test.

5 Connect the Channel 2 probe to the Vbus test point on the load board
connected adjacent to the USB port to be measured. This provides the

oscilloscope trigger.

Bus-Fowered Hub

USE pert |
|

3000 Board

UISE port 2

; 108 mi& Loads
Vs

i

USEport M

_hl-_' GHO
Channel 1

Prohe Ground

]
L
-

| m, ZZ Ga Cables

6 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Inrush Current Test

Equipment Used

Low and Full Speed Tests

Table 33 Equipment Used in Inrush Current Test

7

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D

1 Current probe For 5485x, 80000 and 90000A Series oscilloscopes:
* Agilent E2697A high impedance converter, N2774A

current probe, and N2775A power supply

For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1147A

1 Digital Multimeter Agilent 34401A or equivalent

(DMM)

1 SQiDD board Agilent E2646A

1 USB self-powered hub Any listed on USB-IF web site

1 1 meter USB cable Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

D@ |

| &lefo

CBX

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

-~ © USE Tests

Set | .
=l --0O0© Hi-Speed

Select Tests

|

Configure

+-0 © Hub Hi-Speed

- ) Low and Full Speed
© Hub Downstream Full Speed Signal Quality Test

O Upstream Full Speed Signal Quality Test

© Hub Downstream Low Speed Signal Quality Test
' Upstream Low Speed Signal Quality Test
» Inrush Current Test
' DroopjDrop Test

O Back-voltage Test Before Enumerate
O Back-voltage Test After Enumerate

Conneck Test: {(None Selected)

B

Run Tests

Description: (Select a Single Test)

15 Tests

Check the test(s) vou would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment
The USB automated test application will prompt you to perform these
connection steps:

1 Attach the current probe:

For the 54831B/D or 54832B/D oscilloscope, attach the 1147A current
probe to the oscilloscope's Channel 4 input.

For the 54853A, 54854A, 54855A oscilloscope:

a Attach the E2697A high-impedance connector to the Channel 4
input.

b Attach the N2774A current probe to the E2697A.
¢ Attach the N2775A power supply to the N2774A.

d Choose the Setup->Channel 4->Probes->Configure Probing System
command and select "Connect 0.1V/A Current Probe".

2 Zero the current probe.

[=—mmar] e
Thed iz iy

=)

®
®
®
i)

@ﬁ
= e

DEE:

B |-ue
o
o

20k I Ak

(Salf-powered) Hub

Currant
Probe

Discharge Si00

Switch {Section 1)

k
Im Cahle

Device
Under Test

3 Check I have completed these instructions.
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Running the Tests

1 Click Run Tests.

Test Instructions, Part 1
The USB automated test application will prompt you to perform these
steps:

1 Attach the current probe to the current loop on the SQiDD board with
the arrow on the probe toward the device under test.

2 Attach the device under test to the SQiDD board.

3 Place the switch on the SQiDD board to the discharge position
(opposite the ON position) .

4 Disconnect the device under test from the SQiDD board.
5 Place the switch on the SQiDD board to the ON position.
6 Click OK to close the Test Instructions dialog.

Test Instructions, Part 2

The USB automated test application will prompt you to perform these
steps:

1 Re-connect the device under test to the SQiDD board in order to
capture the inrush current waveform.

2 Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Signal Integrity Test

Host Downstream Signal Quality Test

Host Low Speed Test
Equipment Used
Table 34 Equipment Used in Host Downstream Low Speed Signal Quality Test
Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D
2 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:
* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 SQiDD board Agilent E2646A
1 low speed USB device Logitech mouse, P/N 830311-1000, Model #: M-BB48
Selecting the Tests

USB Test -- LUSB Device

File Wiew Help

D ||| =he|EE| ®|oje

Task Flow _|  SetUp

i Configure ]

Connect ] Run Tests ] Resuls ] Heml Report

sk Hi-Speed
) Host Hi-spes

e
£
£

Select Tests +

£
£

- O Low

© Host Full Speed Signal GQuality Test
© Host Low Speed Signal Quality Test
- © DroopfDrop Test
) Haost and Self-Powered Hubs

\%

Configure

and Full Speed

<

> Host Controller Packet Parameters
) Host Disconnect Detect:

) Host CHIRP Timing

' Host SuspendfResume Timing

) Hast Test Ik, SEO_MAK

ed Signal Quality

v
>

Conneck Test: {(None Selected)

Configure...

Description: (Select a Single Test)

Run Tests

Hid

3 Tests  Check the test{s) you would like to run

Connection: Instruction
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Configuring the Tests Make sure you set the Test Type configuration option
to “Low-Speed Near End” before running the test.

Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1

7

For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

Attach the passive probes to the oscilloscope's Channel 3 and Channel 2
inputs.

Attach the SQiDD board to the root hub on the host under test.

Attach a low speed device to the same section of the SQiDD board. If
the section has a switch, it should be set to ON.

Connect the oscilloscope Channel 2 probe to D- probe point on the
SQiDD board. Connect the oscilloscope Channel 3 probe to the D+ probe
point on the SQiDD board.

Exit the HS Electrical Test Tool if you have previously launched it.

Probe O+ and D- in
Host Under Test Host Under Test Path
Root Hub Direct Connect
S0i00 Cahle

I
: oo

O+ I:I-

O

I

Law Spaed
Test Device (o)

Check I have completed these instructions.
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Running the Tests
1 Click Run Tests.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
Host Full Speed Test
Equipment Used

Table 35 Equipment Used in Host Downstream Full Speed Signal Quality Test

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D

2 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:

* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 SQiDD board Agilent E2646A

1 full speed USB device Intel Create and Share USB camera, P/N 735147-001,
Model #: CS330

5 USB self-powered hubs  Any listed on USB-IF web site

6 5 meter USB cables Any listed on USB-IF web site
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Selecting the Tests

USB Test -- LUSB Device
File Wiew Help

0le|| 5h-[ElE| Blcfo
[ Teskrow ] setin (3

-~ Host Hi-Speed ~
O Hast Hi-speed Signal Quality

O © Hast Contraller Packet Parameters

O © Host Disconnect Detect

O Hast CHIRP Timing

O Hast Suspend/Resume Timing

i Configure ] Conneck ] Run Tests ] Results ] Htrnl Repart:

Select Tests

i
4
4
4
4
4

C1© Hast Test Ik, SEO_MAK
- ) Low and Full Speed
© Host Full Speed Signal GQuality Test
Configure O Host Lo Speed Signal Quality Test
- © DroopfDrop Test
) Haost and Self-Powered Hubs 2
< >

Connect Test: {(None Selected)

Configure...

Description: (Select a Single Test)

Run Tests

Hid

3 Tests  Check the test{s) you would like to run Connection: Instruction

Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Attach the passive probes to the oscilloscope's Channel 3 and Channel 2
inputs.

3 Attach the SQiDD board to the root hub on the host under test.

4 Attach 5 self-powered hubs and a full-speed device to the same section
of the SQiDD board. If the section has a switch, it should be set to ON.

Hub #1 has to be a full-speed hub and hub #2 a Hi-speed hub. The
other hubs can be either full speed or hi-speed hubs.

Placing a full speed and/or a high-speed device downstream of a full speed hub forces both
to operate in full speed mode.

b Connect the oscilloscope Channel 2 probe to D- probe point of the
device under test portion. Connect the oscilloscope Channel 3 probe to
the D+ probe point of the device under test portion.

6 Exit the HS Electrical Test Tool if you have previously launched.
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Proba D4 and O-in
Hast Under Tesi Path
[full zpeed hub)
£ Bt powe rech Hubi 1
I;l |_—|_| [Hi-zpeed hub]
s g {Salt power o) Hub 2
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3

Full Bpead @

Test Device tin Cahle

7 Check I have completed these instructions.

Running the Tests
1 Click Run Tests.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Downstream Signal Quality Test

Hub Downstream Low Speed Test

Equipment Used

Low and Full Speed Tests

Table 36 Equipment Used in Hub Downstream Low Speed Signal Quality Test

7

Quantity Item Description/Model
1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D
2 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:
* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 SQiDD board Agilent E2646A
1 low speed USB device Logitech mouse, P/N 830311-1000, Model #: M-BB48
5 USB self-powered hubs  Any listed on USB-IF web site
5 5 meter USB cables Any listed on USB-IF web site
Selecting the Tests

USB Test -- USB Device®

CBX

File Wiew Help

D@ |

| 5lcfe

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:
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B
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Configuring the Tests Make sure you set the Test Type configuration option
to “Low-Speed Near End” before running the test.

Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1

For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

Attach the passive probes to the oscilloscope's Channel 3 and Channel 2
inputs.

Attach the SQiDD board to the hub under test.

Attach the upstream port of the hub under test to the end of 4

self-powered hubs and a host system. Hub #1 has to be a full speed
hub. The other hubs can be either full speed or hi-speed hubs.

The best method to capture and analyze low-speed downstream signal quality is to capture
both a keep-alive (low speed EOP) if present and a SOF packet. Hubs are required to
generate keep-alives when there is full speed traffic and pass them on to low speed

devices.

b Attach a low speed device to the same section of the SQiDD board. If
the section has a switch, it should be set to ON.

6 Connect the oscilloscope Channel 2 probe to D- probe point of the
device under test portion. Connect the oscilloscope Channel 3 probe to
the D+ probe point of the device under test portion.

7 Exit the HS Electrical Test Tool if you have previously launched it.
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E

317 P «Abk B OBk Al B _‘ »n
I Probe D+ and D- in
/_EE\ Ij Host Under Test Path

ffull speed hub) Stinn
[Zeli-powered] Hub | O-

Low Speed
Test Device (Mousel

8 Check I have completed these instructions.

Running the Tests
1 Click Run Tests.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Hub Downstream Full Speed Test

Equipment Used

Table 37 Equipment Used in Hub Downstream Full Speed Signal Quality Test

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D

2 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:

* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 SQiDD board Agilent E2646A

1 full speed USB device Intel Create and Share USB camera, P/N 735147-001,
Model #: CS330

5 USB self-powered hubs  Any listed on USB-IF web site

6 5 meter USB cables Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®

File Wiew Help

D@ =he)EE| #loje

Select Tests

\%

Configure

Connect

Run Tests

Hid

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

-~ © USE Tests

--0O0© Hi-Speed

+-0 © Hub Hi-Speed

- ) Low and Full Speed
= Hub Downstream Full Speed Signal Quality Test
= Upstream Full Speed Signal Quality Test
= Hub Downstream Low Speed Signal Quality Test
= Upstream Low Speed Signal Quality Test
> Inrush Current Test
= DroopjDrop Test
= Back-voltage Test Before Enumerate
7 Back-voltage Test After Enumerate

< 4

[+ [

HEEEEEERE

Test: {(None Selected)

Description: (Select a Single Test)

15 Tests  |Check the test{s) you would like to run Connection: UMKROWH

Notes on USB Electrical Compliance Testing



Low and Full Speed Tests 7

Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Attach the passive probes to the oscilloscope's Channel 3 and Channel 2
inputs.

3 Attach the SQiDD board to the hub under test.

4 Attach the upstream port of the hub under test to the end of 4
self-powered hubs and a host system. Hub #1 has to be a full-speed

hub and hub #2 a Hi-speed hub. The other hubs can be either full
speed or hi-speed hubs.

Placing a full speed and/or a high-speed device downstream of a full speed hub forces both
to operate in full speed mode.

5 Attach a full speed device to the same section of the SQiDD board. If
the section has a switch, it should be set to ON.

6 Connect the oscilloscope Channel 2 probe to D- probe point of the
device under test portion. Connect the oscilloscope channel Channel 3
probe to the D+ probe point of the device under test portion.

7 Exit the HS Electrical Test Tool if you have previously launched it.
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AEF @ EE

[full peed hub)
|Balf-powered) Hub 1

[Hi-speed hub]
|Salf-posw ered) Hub 7

Proba 04 and 0-in
Haost Lnder Test Path

ag:l

T
S000

Full Spand

Test Davice

[y -

8 Check I have completed these instructions.

Running the Tests
1 Click Run Tests.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Upstream Low Speed Test

Equipment Used

Low and Full Speed Tests

Table 38 Equipment Used in Upstream Low Speed Signal Quality Test

7

Quantity Item

Description/Model

1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D
3 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:
* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A
1 Host test bed computer ~ Any computer with hi-speed USB ports
1 SQiDD board Agilent E2646A
1 low speed USB device Logitech mouse, P/N 830311-1000, Model #: M-BB48
5 USB self-powered hubs  Any listed on USB-IF web site
6 5 meter USB cables Any listed on USB-IF web site
Selecting the Tests

USB Test -- USB Device®

CBX

File Wiew Help

D@ she|EE| #loje

Select Tests

\%

Configure

Connect

Run Tests

Hid

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

--0 © USE Tests

--0© Hi-Speed

+-[0 © Device Hi-Speed

- ) Low and Full Speed
= Upstream Full Speed Signal Quality Test
= Upstream Low Speed Signal Quality Test
> Inrush Current Test
= Back-voltage Test Before Enumerate
7 Back-voltage Test After Enumerate

HEEEA

+[+

<

Test: {(None Selected)

Description: (Select a Single Test)

9 Tests | Check the test{s) you would like to run Connection: UMKROWH
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Configuring the Tests Make sure you set the Test Type configuration option
to “Low-Speed Far End” before running the test.

Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1

For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

Attach the passive probes to the oscilloscope's Channel 2, Channel 3
and Channel 1 inputs.

Attach the SQiDD board to two USB ports at the end of 5 self-powered
hubs and a host system. Hub #1 has to be a hi-speed hub and hub #2
has to be a full speed hub. The rest of the hubs can be either hi-speed
or full speed hubs.

Placing a full speed and/or a high-speed device downstream of a full speed hub forces both
to operate in full speed mode.

4

5

Attach a low speed device under test to the same section of the SQiDD
board. If the section has a switch, it should be set to ON.

Attach another low speed device to the adjacent section of the SQiDD
board. This is for triggering purposes.

Connect the oscilloscope Channel 2 probe to D- probe point of the
device under test portion. Connect the oscilloscope Channel 3 probe to
the D+ probe point of the device under test portion. Connect the
oscilloscope Channel 1 probe to the D- probe point on the adjacent
device section of the SQiDD board.
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=]
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e g 2L S
T B 2
TEE Wy
i F 4
W Ak oA l'."l ili‘f Frobe O-in
I Adjacent Device Path [T T
0o
-k
-
-k
)
Probie O and D+ in 1
Device Under Test Path
SmCable T
Lo Speed Sdjaoent
Device Low-Speed
Under Test Device

7 Check I have completed these instructions.

Running the Tests
1 Click Run Tests.
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Test Instructions
The USB automated test application will prompt you to perform these
steps:

1 Invoke the HS Electrical Test Tool software on the Hi-Speed Electrical
Test Bed computer. Select Device and click the [TEST] button to enter
the Device Test menu.

HS Electrical Test Tool | x|

~ Select Type OF Test 1+ Select Host Contraler For Usze In Testing

PLCl bz 0, desice 23_funchion 7 8 Poils

* Device
" Hub

£~ Host Conbicler!System

2 On the Device Test Menu of the HS Electrical Test Tool software, click
[Enumerate Bus] once. All devices attached to the host controller
should appear in the device enumeration list.

3 Highlight the device under test and select LOOP DEVICE
DESCRIPTOR from the Device Command drop down menu. Click
EXECUTE once.

4 If you do not know which VID/PID belongs to the device under test,
unattach the device under test and enumerate the bus once. Then
reattach the device under test and enumerate again, this time paying
attention to the new device attached.
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HS Electrical Test Tool - Device Test

—Select Device —Device Cantral
WD Oxdbd, PID 0x6550, Address 1, Port 5
VID D458F, PID 043254, Acdress 2 Pest 5 | (R = [
WID Oxdbd, PID 0=6580, Addiess 3, Port 5 NONE
WID Oxdbd, PID 046550, Addiess 4, Port 5 TEST J
WVID Oxdbd, PID 0 L Add Port 5 TEST K |
TEST_PACKET
SUSFEND
RESUME
RESET
_ EnumersieBus | DEVICE DESCRIPTOR

LOOF DEVICE DESCRIFTODHR
SET ADDRESS
EMNABLE WAKEUP
DISABLE WAKELP

SIMGLE STEF SET FEATURE
SIMGLE STEP GET DEV DESC

b Click OK to close the Test Instructions dialog.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Upstream Full Speed Test
Equipment Used

Table 39 Equipment Used in Upstream Full Speed Signal Quality Test

Quantity Item Description/Model

1 Oscilloscope Agilent 5485xA Series, 80000 or 90000A Series, 54831B/D,
or 54832B/D

3 Passive or active probes  For 5485x, 80000 and 90000A Series oscilloscopes:

* Agilent E2697A with 10073C, or 1156A
For 54831B/D and 54832B/D oscilloscopes:
* Agilent 1T165A

1 Host test bed computer ~ Any computer with hi-speed USB ports

1 SQiDD board Agilent E2646A

1 full speed USB device Intel Create and Share USB camera, P/N 735147-001,
Model #: CS330

5 USB self-powered hubs  Any listed on USB-IF web site

6 5 meter USB cables Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

Dl@(@l Sp2EE| Bltfe
W‘ Set Up  Select Tests lConFigure ] Connect ] Run Tests ] Results ] Html Report:

--0 © USE Tests
--0© Hi-Speed
+-[0 © Device Hi-Speed
=[] © Low and Full Speed

o O Upstream Full Speed Signal Quality Test
O Upstream Low Speed Signal Quality Test
© Inrush Current Test
+ © Back-voltage Test Before Enumerate
+ O Back-voltage Test After Enumerate
Configure
< ¥
Connect Test: {(None Selected)

Description: (Select a Single Test)

Run Tests

Hid

9 Tests | Check the test{s) you would like to run Connection: UMKROWH
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Connecting the Equipment The USB automated test application will prompt
you to perform these connection steps:

1 For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes.
For the 5485XA, 80000 and 90000A Series oscilloscpes, use E2697A
high-impedance converter with 10:1 passive probes, or 1156A active
probes.

2 Attach the passive probes to the oscilloscope's channel Channel 2,
Channel 3 and Channel 1 inputs.

3 Attach the SQiDD board to two USB ports at the end of 5 self- powered
hubs and a host system. Hub #1 has to be a hi-speed hub and hub #2
has to be a full speed hub. The rest of the hubs can be either hi-speed
or full speed hubs.

Placing a full speed and/or a high-speed device downstream of a full speed hub forces both
to operate in full speed mode.

4 Attach a full speed device under test to the same section of the SQiDD
board. If the section has a switch, it should be set to ON.

b Attach another full speed device to the adjacent section of the SQiDD
board. This is for triggering purposes.

Use a full-speed hub if device under test has embedded hub function. Otherwise the scope
will falsely trigger.

6 Connect the oscilloscope Channel 2 probe to D- probe point of the
device under test portion. Connect the oscilloscope Channel 3 probe to
the D+ probe point of the device under test portion. Connect the
oscilloscope Channel 1 probe to the D+ probe point on the adjacent
device section of the SQiDD board.
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I Adjacent Device Path 0- o4 T
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=)
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-
Probe O- and D+ in 1
Device Under Test Path
Sm Cable T
Full Spesed Adjnoent
Device Full-Speed
Under Test Devios

7 Check I have completed these instructions.

Running the Tests

1

Click Run Tests.
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Test Instructions
The USB automated test application will prompt you to perform these
steps:

1 Invoke the HS Electrical Test Tool software on the Hi-Speed Electrical
Test Bed computer. Select Device and click the [TEST] button to enter
the Device Test menu.

HS Electrical Test Tool | x|

~ Select Type OF Test 1+ Select Host Contraler For Usze In Testing

PLCl bz 0, desice 23_funchion 7 8 Poils

* Device
" Hub

£~ Host Conbicler!System

2 On the Device Test Menu of the HS Electrical Test Tool software, click
[Enumerate Bus] once. All devices attached to the host controller
should appear in the device enumeration list.

3 Highlight the device under test and select LOOP DEVICE
DESCRIPTOR from the Device Command drop down menu. Click
EXECUTE once.

4 If you do not know which VID/PID belongs to the device under test,
unattach the device under test and enumerate the bus once. Then
reattach the device under test and enumerate again, this time paying
attention to the new device attached.
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HS Electrical Test Tool - Device Test

Viewing Test Results

—Select Device —Device Cantral
WD Oxdbd, PID 0x6550, Address 1, Port 5
VID D458F, PID 043254, Acdress 2 Pest 5 | (R = [
WID Oxdbd, PID 0=6580, Addiess 3, Port 5 NONE
WID Oxdbd, PID 046550, Addiess 4, Port 5 TEST J
WVID Oxdbd, PID 0 L Add Port 5 TEST K |
TEST_PACKET
SUSFEND
RESUME
RESET
_ EnumersieBus | DEVICE DESCRIPTOR
LOOP DEVICE DESCRIPTOR

SET ADDRESS
EMNABLE WAKEUP
DISABLE WAKELP

SIMGLE STEF SET FEATURE
SIMGLE STEP GET DEV DESC

b Click OK to close the Test Instructions dialog.

When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Back-Voltage Test Before Enumerate

Equipment Used

Table 40 Equipment Used in Back-Voltage Test

Low and Full Speed Tests

7

Quantity Item

Description/Model

1 Digital Multimeter Agilent 34401A or equivalent
(DMM)
1 SQiDD board or Agilent E2646A

back-voltage test fixture

1 1 meter USB cable

Any listed on USB-IF web site

Selecting the Tests

USB Test -- USB Device®
File Wiew Help

D@ |

| 5lcfe

Set Up

Select Tests

\%

Configure

Connect

Run Tests

Hid

15 Tests

Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

-~ © USE Tests

--0O0© Hi-Speed

+-0 © Hub Hi-Speed

- ) Low and Full Speed
© Hub Downstream Full Speed Signal Quality Test
= Upstream Full Speed Signal Quality Test
= Hub Downstream Low Speed Signal Quality Test
= Upstream Low Speed Signal Quality Test
> Inrush Current Test
= DroopjDrop Test
= Back-voltage Test Before Enumerate
7 Back-voltage Test After Enumerate

<

Test: {(None Selected)

Description: (Select a Single Test)

Check the test(s) vou would like to run

Connection: UMKNCWH
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Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these
connection steps:

1 Connect power supply to device/hub under test, and connect the
device/hub upstream port to the SQiDD board using a known good USB
cable.

Voltmeter

Upstream USB
Fort

s0ion

2 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

VBUS

The USB automated test application will prompt you to: measure the
voltage between Vbus and Gnd on the SQiDD board and record the value.

D+

The USB automated test application will prompt you to: measure the
voltage between D+ and Gnd on the SQiDD board and record the value.
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D-

The USB automated test application will prompt you to: measure the
voltage between D- and Gnd on the SQiDD board and record the value.

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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Back-Voltage Test After Enumerate

Equipment Used
Table 41 Equipment Used in Back-Voltage Test
Quantity Item Description/Model
1 Digital Multimeter Agilent 34401A or equivalent
(DMM)
1 SQiDD board or Agilent E2646A
back-voltage test fixture
1 1 meter USB cable Any listed on USB-IF web site
Selecting the Tests

USB Test -- USB Device®
File Wiew Help

D@ =he)EE| #loje

CBX

TaskFlow _| sSetUp Select Tests ]ConfigurEI

Connect ] Run Tests ] Resuls ] Heml Report

-~ © USE Tests
--0O0© Hi-Speed
+-0 © Hub Hi-Speed
=[] © Low and Full Speed

Set Up

Select Tests

\%

Configure

HEEEEEERE

[+ [

O
o]

<

) Hub Downstream Full Speed Signal Quality Test
Upstream Full Speed Signal Quality Test

Hub Downstream Low Speed Signal Quality Test
Upstream Low Speed Signal Quality Test

Inrush Current Test

DroopDrop Test

Back-voltage Test Before Enumerate
Back-voltage Test After Enumerate

Conneck Test: {(None Selected)

Description: (Select a Single Test)

Run Tests

Hid

15 Tests  |Check the test{s) you would like to run

Connection: UMKNCWH

Configuring the Tests

Connecting the Equipment

The USB automated test application will prompt you to perform these

connection steps:
1

Connect power supply to device/hub under test. Plug device/hub under

test into a known good host. Verify proper enumeration. Unplug USB

222
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cable from the host. Connect the device/hub upstream port to the
SQiDD board using a known good USB cable.

Voltmeter

Upstream U5SB
Port

s0ion

2 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

Test Instructions

VBUS

The USB automated test application will prompt you to: measure the
voltage between Vbus and Gnd on the SQiDD board and record the value.

D+

The USB automated test application will prompt you to: measure the
voltage between D+ and Gnd on the SQiDD board and record the value.

D-

The USB automated test application will prompt you to: measure the
voltage between D- and Gnd on the SQiDD board and record the value.

Notes on USB Electrical Compliance Testing 223



7  Low and Full Speed Tests

Viewing Test Results

1 When the Testing Complete dialog appears, click OK.

The Results tab shows the test results.
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® N5416A USB 2.0 Compliance Test Option
o Notes on Electrical Testing

ce0@® @08
On-The-Go Electrical Tests

o o
° ® o
[ ] [ ]
® Equipment Used 226
° Installing the USB-OET (OTG Electrical Test) Fixture Driver 227

Selecting the Tests 227
Configuring the Tests 228
Connecting the Equipment 228
Running the Tests 229
Viewing Test Results 231

All of the On-The-Go electrical tests use the same test setup.

Agilent Technologies
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On-The-Go Electrical Tests

Equipment Used

226

Table 42 Equipment Used in On-The-Go Electrical Tests

Quantity Item

Description/Model

1 Oscilloscope

2 Passive or active probes

1 Digital Multimeter
(DMM)

1 USB OTG test fixture

1 Power supply

1 USB/GPIB interface

1 GPIB cable

Agilent 5485xA Series, 9000A Series, 80000 or 90000A
Series, 54831B/D, or 54832B/D

For 5485x, 80000 and 90000A Series oscilloscopes:
* Agilent 1156A

For 54831B/D and 54832B/D oscilloscopes:

* Agilent 1165A

Agilent 34401A or equivalent

Agilent N5417A
Agilent E3631A or equivalent
Agilent E2357A
Agilent 10833B

Switched VBUS
VBUS

1D 413 D+m D=ty V

W

ID Rcsnstancs Note:

[ Ll s nBéS 3” i B:::ﬁ‘:p

Figure 6  Agilent N5417A USB OTG Test Fixture
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Installing the USB-OET (OTG Electrical Test) Fixture Driver

1 Plug the OET fixture to any USB port.

2 A Found New Hardware Wizard window will pop up (Windows XP).

F

ound New Hardware Wizard

.; Thiz wizard helpz you install software for:

Agilent USB-0TG Test Fisture

3:_'_“)_ If your hardware came with an installation CD
“4i or floppy disk. insert it now.

‘what do you want the wizard to do?

7 Inzstall the software automatically [Recommendsd)
@ Install from a list or specific lncation [Advanced)

Click Mest to continue.

< Back I Mest > I Cancel |

3 Select Install the software automatically from the wizard window.

Selecting the Tests

USB Test -- USB Device® E@@

File Wiew Help

D|=|@| spe|EE| Bleje
Task Flow _| Setip Select Tests lConFigure ] Connect ] Run Tests ] Results ] Htrnl Repart:

- LISE Tests
- On-The-Go Electrical Test
E1 E& A-Device Qutput Yoltage
E3 WELS Rise Time
ES B-Device (SRP capable) to OTG Device Output Yoltage
Ef B-Device (SRP capable) to Host Output Yoltage
El EZ A-Device YEUS valid (¥Min)
E1 EZ A-Device VBUS Valid {¥Mean)
E19 A-Device Session Yalid
E20 B-Device YBUS Yalid
EZ2 Data-Line Pulsing Test

Set Up

Select Tests

\%

Configure

HEEEEEEEE

- >
Conneck Test: {(None Selected)

Configure...

Description: (Select a Single Test)

Run Tests

Hid

v| 9 Tests  (Check the testis) yvou would like to run Connection: UMKROWH
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Configuring the Tests

If the power supply’s SICL address is different from the default, make sure
you set the E3631A Instrument Address configuration option to the power
supply’s SICL address.

Connecting the Equipment

WARNING

A

The USB automated test application will prompt you to perform these
connection steps:

Note: For 54831B/D and 54832B/D oscilloscopes, use 1165A passive probes. For the
5485XA, 80000 and 90000A Series oscilloscpes, use 1156A active probes.

1 Please refer to the “Installing the USB-OET (OTG Electrical Test)
Fixture Driver" on page 227 for instructions on installing the drivers for
the N5417A OTG Electrical Test board.

2 Connect the Channel 1 probe of the oscilloscope to the J100, VBUS test
point of the OET. Connect the probe's ground to the J104, GND test
point nearest to the VBUS test point.

3 Connect the Channel 3 probe of the oscilloscope to the J102, D+ test
point of the OET. Connect the probe's ground to the J105, GND test
point nearest to the D+ test point.

4 Connect the black multimeter lead from INPUT LOW to J109, GND
terminal, of the OET.

b Connect the red multimeter lead from INPUT HI to J107, Switched
VBUS terminal, of the OET.

Make sure the power supply voltage is 6 V. An incorrect voltage can damage the
USB-OET test fixture, and a damaged test fixture can be a shock hazard to the
operator.

228

6 Connect the black supply lead from the power supply 6 volt supply
negative output to J110, GND terminal, of the OET.

7 Connect the red power supply lead from the power supply 6 volt supply
positive output to J108, VBUS terminal, of the OET.

8 Connect the 34401A digital multi- meter to E3631A power supply using
the 10833B GPIB cable.
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9 Connect the E3631A power supply to the oscilloscope using the 82357A
USB/GPIB Interface.
10 Connect the OET test fixture to the oscilloscope's USB port .

105536

USE port BEISTA
Volimeter Cscilloscope Fower Source
/ / EC. [ u:n/n /
-.'EulluE '3\i-|:- \\ SnEI‘a.J;u f.hl:l
707 109 USE Too- oz 7104 7oz Ilo

B-type

port

On-The-Go Electrical Tester
(OET)

Device Under
Test
(DUT)

11 Check I have completed these instructions.

Running the Tests

1 Click Run Tests.

E1 E8 A-Device Output Voltage
1 Set the OET switches to the following settings.

Mode SW1 | 5W2 | SW3 | 5W4 | 5SWE | SWe | SWY | SWE | 5W9 SW1d

& mA Load | OFF | OFF |[ON QOFF | OFF | OFF | OFF | OFF | A-Device | OFF
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E3 VBUS Rise Time

1 Set the OET switches to the following settings.

Mode SW1 | 5W2 | 5W3 | SW4 | SW5 | 5We | 5WY | SWE | SwW9 SW10

S mA Load | OFF | OFF |[ON OFF | OFF | OFF | OFF |[OFF | A-Device | OFF

E5 B-Device (SRP capable) to OTG Device Output Voltage

1 Set the OET switches to the following settings.

Muode SW1 | SW2 | 5W3 | SW4 | SWE [ 5We | SWY | SWE | SW9 SWI0
Passive ON OFF | OFF |OFF |OFF |OFF [ON | ON B-Device | OFF
oOTG

Device

Druplicator

E6 B-Device (SRP capable) to Host Output Voltage

1 Set the OET switches to the following settings.

Maode SWI1 | SW2 | SW3 | SW4 | SWE [ SWe | SWT | SWE | SWe SW10
Passive QFF | ON | OFF | OFF | OFF |[OFF |ON |[ON B-Device | OFF
f.l[p{'ﬂ'

Duplicator

E19 A-Device Session Valid

1 Set the OET switches to the following settings.

Muode SWI1 | SW2 | SW3 | SW4 | SWE | SWa | SWY | SWE | 5Wa SW10

Pre-A-Device | OFF | OFF [OFF | OFF | OFF | OFF | OFF |OFF | A-Device | OFF
Veus Level
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E20 B-Device VBUS Valid

1 Set the OET switches to the following settings.

On-The-Go Electrical Tests 8

Mode SW1 | SW2 | 5W3 | SW4 | SWE | SWa | SWT | SWE | sWe SW1D
Pre-VBus | OFF | OFF |OFF |OFF [|OFF |OFF |ON ON B-Device | OFF
Current
Bypass
Test
E22 Data-Line Pulsing Test

1 Set the OET switches to the following settings.
Mode SW1 | sW2 | SW3 | SW4 | 5WE | SWa | SWY | SWE | sWwe S5W10
Passive ON OFF | OFF | OFF | OFF | OFF | ON On B-Device | OFF
OTG
Drevice
Druplicator

A-Device VBUS Valid (VA_VBUS_VLD)

1 Set the OET switches to the following settings.
Mode SW1 | SW2 [SW3 | W4 | SWE | SWe | SWTY | SWE | sWa SWID
100 mA QOFF | OFF [OFF | ON QOFF | OFF | OFF | OFF | A-Dewvice | OFF
Load

E1 E2 A-Device VBUS Valid (VMin)

E1 E2 A-Device VBUS Valid (VMean)

Viewing Test Results
1 When the Testing Complete dialog appears, click OK.
The Results tab shows the test results.
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Numerics

100 mA load board schematic, 175
10073C miniature passive probes, 25
1156A probes, 25
500 mA load board schematic, 175
81134A pulse generator, 96
81134A/81130A Instrument Address
configuration option, 64, 96
82357A GPIB-USB converter, 96
82357A USB/GPIB interface, 22

C

cables, 23

calibrate probes, 25

calibration, 25

common ground reference, 25

compensate passive probes, 25

computer, high-speed electrical test bed, 23
configure, 28

connect, 28

D

Data Eye Test Mode configuration option, 173

debug mode, 173

device CHIRP timing, 46

device hi-speed signal quality test, 33

device hi-speed tests, 31

device packet parameters, 39

device receiver sensitivity, 63

device suspend/resume/reset timing, 49

device test J/K, SEO_NAK, 57

differential probe, 24

digital signal generator, 22, 26

driver, USB-OET (OTG Electrical Test)
fixture, 227

droop/drop test, 176

E

E2688A serial data analysis (SDA) and clock
recovery software option, 173

E2697A adapters, 25

E3631A Instrument Address configuration
option, 228

EHCI driver stack, 23

electrical test bed computer, 23

enhanced bandwidth software option, 21, 31,
69, 139

entitlement certificate, 17

equipment required, 21
equipment, setting up, 24

G

ground reference, common, 25

H

high-speed electrical test bed computer, 23

High-Speed Electrical Test Tool Kit software, 23

host CHIRP timing, 157

host controller packet parameters, 146

host disconnect detect, 153

host downstream signal quality test, 198

host hi-speed electrical tests, 139

host hi-speed signal quality, 141

host suspend/resume timing, 162

host test J/K, SEO_NAK, 167

HTML report, 28

hub CHIRP timing - upstream facing port, 115

hub disconnect detect, 84

hub downstream signal quality test, 203

hub hi-speed signal quality test - downstream
facing ports, 76

hub hi-speed signal quality test - upstream
facing ports, 71

hub hi-speed tests, 69

hub jitter test - downstream facing ports, 80

hub packet parameters - upstream facing
port, 88

hub receiver sensitivity - upstream facing
port, 95

hub repeater test - downstream facing
port, 104

hub repeater test - upstream facing port, 109

hub suspend/resume/reset timing - upstream
facing port, 118

hub test J/K, SEO_NAK - downstream facing
port, 132

hub test J/K, SEO_NAK - upstream facing
port, 126

identify test environment, 28

in this book, 4

inrush current test, 195

Inrush Current Time Range configuration
option, 174

Inrush Current Trigger Level configuration
option, 174
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installing the license key, 17
installing the software, 16

L

license code, 17
license key, installing, 17
load board, 22

M

Marker Placement configuration option, 173
Mask Template configuration option, 174
MATLAB scripts, 173
MATLAB scripts version configuration

option, 174
memory upgrade option, 21, 31, 69, 139
monitor, optional, 24
multimeter, 21

N

N5416A USB 2.0 Compliance Test Option, 3,
21

noise reduction software option, 21, 31, 69,
139

0

On-The-Go electrical tests, 225

optional computer monitor, 24
oscilloscope required, 21

oscilloscope, software, and accessories, 21

P

passive probes, compensating, 25
power supply’s SICL address, 228
probes, calibrating, 25

pulse generator’s SICL address, 64, 96
pulse/pattern generator, 22

report, 28

required equipment and software, 21
results, 28

run tests, 28

running tests, 30
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select tests, 28

SICL address, power supply, 228

SICL address, pulse generator, 64, 96
software, installing, 16

SQiDD board, 22

starting the USB automated test application, 27

T

test bed computer, high-speed electrical, 23
test fixtures, USB electrical, 22

Test Type configuration option, 199, 204, 210
tests, running, 30

Threshold configuration option, 174

Trigger Level configuration option, 174
troubleshooting hi-speed test failures, 173

U

upstream signal quality test, 209

USB automated testing—at a glance, 3
USB electrical test fixtures, 22

USB Implementers Forum web site, 4
USBHSET software, 23

W

web site, USB Implementers Forum, 4
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