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Document Disclaimer

The information in this document has been carefully checked and is believed to be reliable.
However, no responsibility can be assumed for inaccuracies that may not have been
detected. LeCroy reserves the right to revise the information in this document without
notice or penalty.

Changes or Modifications

Any change or modification not expressly approved by LeCroy voids the user’s authority
to operate this equipment.

Trademarks and Servicemarks

LeCroy, Advisor, USBTracer, USBTrainer, USBMobile, USBMobileHS, and BusEngine
are trademarks of LeCroy.

Microsoft, Windows 98SE, Windows Me, Windows 2000, Windows XP, and Windows NT
are registered trademarks of Microsoft Inc.

All other trademarks are property of their respective companies.

Copyright

Copyright © 2004, LeCroy; All Rights Reserved. This document may be printed and
reproduced without additional permission, but all copies should contain this copyright
notice.

FCC Conformance Statement

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense. The end user of this product should be aware that any
changes or modifications made to this equipment without the approval of LeCroy could
result in the product not meeting the Class A limits, in which case the FCC could void the
user's authority to operate the equipment.

EU Conformance Statement

This equipment complies with the EMC Directive 89/336/EEC and the Low Voltage
Directive 73/23/EEC, and their associated amendments for Class A Information
Technology Equipment. It has been tested and found to comply with EN55022:1998 Class
A (EN61000-3-2:1998, EN61000-3-3:1995) and EN55024:1998 (EN61000-4-2:1998,
EN61000-4-3:1996, EN61000-4-4:1996, EN61000-4-5:1996, EN61000-4-6:1997,
EN61000-4-11:1998), and EN60950:1999. In a domestic environment this product may
cause radio interference in which case the user may be required to take adequate measures.

Part number: 730-0049-00
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1. Overview

The LeCroy USBMobileHS USB Hi-Speed Analyzer is a portable, PC Card
based, bus and protocol analyzer that accurately and efficiently debugs, tests
and verifies Low, Full, and Hi-Speed USB semiconductors, devices,
software and systems. USBMobileHS features the CATC Trace software,
the de-facto standard for recording and analyzing USB protocol traffic. The
CATC Trace simplifies the overall debug process by using collapsible,
color-coded schemes to represent the USB Packet, Transfer and Transaction
layers. Its native On-The-Go (OTG) support automatically detects, decodes,
and displays the HNP and SRP protocols, including VBus pulsing. The
USBMobileHS builds upon LeCroy's experience and knowledge of the
needs of the USB development and test communities. The result is a USB
bus and protocol analyzer with unprecedented functionality, unparalleled
flexibility, and uncompromising user friendliness.

Features Benefits

Low power, 16 bit, Type Il | Personal analyzer. Portable operation with any notebook PC

PC Card Design
CATC Trace software De-facto industry standard speeds up interpretation and debug of
display USB traffic. Compatible with LeCroy USBMobile, Inspector,

Chief, Advisor, and USBTracer/Trainer

OTG (On-The-Go) Support |Record and analyze HNP and SRP including the capturing of
VBus pulses

Trace Navigator Define areas of interest and "shrink" viewable Trace to areas of
most importance

Advanced Triggering Isolate important traffic, specific errors or data patterns

Hardware Filtering Faster analysis by removing non essential fields from the trace

Intelligent Reporting Quickly identify and track error rates, abnormal bus or timing
conditions

Sophisticated Viewing View Packet, Transaction and Transfer layers of the USB protocol

Downloadable trace viewer |Share and annotate trace recordings within a development team
software

1.1 Event Triggering

For efficient development of USB systems, it is critical that users are able
to extract important information from a crowded stream of bus traffic, and
accurately identify and selectively record information that is of most
interest. The Events and Action fields for trigger set-up is intuitive and
graphical, thus making pre-recording set-up time efficient.

USBMobileHS provides real-time hardware triggering on the critical
components of USB. Users can custom-configure and control order of
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events selected for triggering. The count and sequence options define the
rules for data recording sessions. There are two Counters, Filter Out/In and
a Restart option that causes sequencing and counting to start again. Any
sequence can include up to seven events of any type.

Users can adjust the depth of the recording memory - up to 64 Mbytes - and
determine where in the recording the trigger is located.

Recording Options x|

FI0M(OUT)
@)

Countd (25)

&
Filter Out

Save... | Save As Default | Laoad... |

Cancel

1.2 On The Go Support

The USBMobileHS supports OTG (On-The-Go) capabilities. OTG is an
emerging standard in the USB specifications that allows peer-to-peer
connectivity among USB devices and provides a standard USB connection
among portable devices. The analyzer identifies both the HNP (Host
Negotiation Protocol) and SRP (Session Request Protocol) occurrences,
searches for Host A or B, and identifies timing anomalies during HNP and
SRP protocols.

General OTG | Events | Actions |

~USE On-The G
IV OnThe-Go

Dual Rale Deviees
v 2DRD's

FD&

A Dev Name

MP3

B Dev Mame

¥ Assume B is 13t Host
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1.3 The CATC Trace

The CATC Trace's ability to extract critical information quickly and
intuitively from a crowded stream of bus traffic is unparalleled. The ability
to accurately identify and isolate very specific packets is vital to speeding
debug and development time. Powerful Search and Find options allow users
to quickly get to specific packets, errors and any data type within a trace file.
With filter and hide commands, the CATC Trace removes irrelevant data
from the Trace for efficient viewing.

_%9, CATC USBMobileHS USE 2.0 All-Speed Protocol Analyzer - [C:Program Files\CATC' Advisorts. - |EI|1| |
File Setup Record Report Search  Wiew Window Help _|5|Xﬂ

CHRS| K= (i

Packet F S0F Frarne # [CRCS| EOP :I
a = [ 00000001 OxAG 1240 | Ox05 |233 ns 997 133 ps 00003.2708 6671
F
5 00000001 OxAG 1941 | 0x1A [233 ns 996,583 ps 00003.2716 6673
F
5 00000001 OxAG 1242 | Ox18 |233 ns 996,950 ps 00003.2724 6665
Packet F
3 = [ 00000001 OxAG 1943 | 0x07 |233 ns 996967 ps 00003.2732 6661
Packet F
4 = [ 00000001 OxAG 1944 | Ox17 |233ns 957 117 ps 00003.27 40 6653

Packet
1 = [

Packet
2 = [

Packet
5 = [

00000001 OxA5 1945 | 0x08 |233 ns 996.967 ps 00003.27 48 6654
__0oooo1 OxA5 1946 | Ox0A | 250 ns 997.017 ps 00003.2756 6646
00000001 OxA5 1947 | Ox15 |233 ng 997.050 ps 00003.2764 6642

Ready |search: Fd 2

Packet
G = [

Packet

1.4 USBMobileHS System Components

The LeCroy USBMobileHS 2.0 Hi-Speed Protocol Analyzer package
includes the following items:

*  One LeCroy USBMobileHS analyzer
* One 1-meter A-B cable (standard A plug to mini B plug)
* One 1-meter A-B cable (mini A plug to mini B plug)

* One 15-centimeter On the Go (OTG) adaptor (standard A receptacle to
mini A plug)

* LeCroy USBMobileHS software program installation CD

*  Product Documentation
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1.5 USB Specification

Please refer to the Universal Serial Bus Specification, version 2.0 for details
on the protocol. The USB specification is available from the USB
Implementers Forum (USB-IF) at

USB Implementers Tel: +1/503.296.9892
Forum Fax: +1/503.297.1090
1730 SW Skyline Blvd. Web: http://www.usb.org/
Suite 203

Portland, OR 97221

1.6 Features

General

Fully compliant with USB 2.0 specification
Supports Full-Speed, Low-Speed, and Hi-Speed USB

User friendly "CATC Trace" Interface that displays bus traffic using
color and graphics

Trace Viewer available as free non-recording, view-only software

Three year warranty and hot-line customer support

Physical Components

PC-Card form factor: Personal analyzer. Low-power, portable operation
with any notebook PC.

Two Mini AB USB ports and cables: Designed to reduce bulk and
maintain portability and compact size.

64MB of physical recording memory

Recording Options

Versatile triggering - bit-wise value and mask data patterns up to sixteen
bytes wide for Setup transactions and data packets.

Triggering on new High-speed PIDs and split transaction special tokens
(ERR, SPLIT, PING, NYET, DATA2, and MDATA).

CATC Trace displays and enumerates High-speed Micro Frames.
Three forms of triggering: Snapshot, Manual and Event.

Transaction sequencer allows triggering on a token qualified by a data
pattern and /or specific handshake or alternately transactions can be
filtered (i.e., NAK’d transactions).

Advanced triggering with event counting and sequencing.
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» Triggering on multiple error conditions - PID bad, bit stuffing bad, CRC
bad, end-of-packet bad, babble, loss of activity, frame length violation,
time-out or turn-around violation, data toggle violation, Token, Bus
Conditions, Data Length, excessive empty frames.

» Real-time traffic capture filtering and data packet truncation variable up
to 256 bytes.

* Adjustable buffer size from 0.4 MB to 64 MB.

Display Options
» Utilizes "CATC Trace" graphical display of bus packets, transactions,
split transactions and transfers.

* Numerous packets and transactions can be grouped under a single
transfer while quickly decoding all essential information.

* Decoding of split transactions up and down stream of a transaction
translator is accomplished with a special hierarchical view.

* Variety of reports provided to summarize key statistics and conditions of
interest with the ability to jump to the selected item in the trace display.

» Flexible input signaling can be recorded with the CATC Trace.

» Trace Viewer is backward compatible with USBTracer, USBMobile,
Advisor, Chief, Inspector and Detective™ trace files.

» User-friendly trigger position indicated by different colors of pre- and
post-trigger packet color.

* Markers can be set to assist with navigation and time calculations.
+ Hide start-of-frame (SOF) packets as well as any packet or transaction.
» Search for a specific PID.

* Detects & alerts the user to every potential bus error, protocol violation,
& combinations thereof.

» High resolution, accurate time stamping of bus packets, timing
measurement and analysis functions.

» Extensive search and packet hiding capabilities.

» Comprehensive device class decoding plus user defined protocol
decoding.

Note Refer to Readme.txt on your installation disks for the latest
information on features.
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1.7 Specifications

Package
Dimensions: 5.3x 2.1 x 0.4 inches
(135 x 54 x5 millimeters)
Weight: 1.8 ounces
(51 grams)

Hardware Interface
Connectors: Standard 16-bit Type II PC Card
Mini A-B Receptacles

Power Consumption
Idle: 500 milliamps (typical)
Active: 560 milliamps (typical)

Environmental Conditions
Operating Range: 0 to 55°C (32 to 131°F)

Storage Range: -20 to 80°C (-4 to 176°F)
Humidity: 10 to 90%, non-condensing
Recording Memory Size

64 MB

Host Compatibility

Works with any PC equipped with a functioning PCMCIA slot and running
Microsoft Windows 98SE, Windows Me, Windows 2000, and XP operating
systems.

Product Warranty
LeCroy provides a three-year limited warranty on its products.
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2. Installation

USBMobileHS is controlled through a personal computer PCMCIA slot. It
can be used with portable computers for field service and maintenance as

well as with desktop units in a development environment.

Figure 1: USBMobileHS Connection

PC for Analysiz

—

PCMCIA Card

/

USE Device

USE Under
- Analysis

USE Host

USBMobileHS provides on-the-fly detection of and triggering on such
events as specific user-defined bus conditions, packets matching any Packet
Identifier (PID), packets matching a Token or Setup transaction, data
patterns, and errors and bus conditions. Whether recording manually or with
a specified Trigger condition, USBMobileHS continuously records the bus
data in a wrap-around fashion until manually stopped or until the Trigger
Event is detected and a specified post-Trigger amount of bus data is

recorded.

Upon detection of a triggering event, the analyzer continues to record data
up to a point specified by the user. Real-time detection of events can be
individually enabled or disabled to allow triggering on events as they
happen. This includes predefined exception or error conditions and a

user-defined set of Trigger events.
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The USBMobileHS software provides powerful search functions that enable
investigation of particular bus events and allow the software to identify and
highlight specific events. In addition to immediate analysis, you can print
any part of the data. Use the Save As feature to save the data on disk for later
viewing. The program also provides a variety of timing information and
data analysis reports.

2.1 USB Test Ports

Connect a host to one of the mini a-b receptacles (use an adaptor if
necessary), and connect your device to the other. It does not matter which
receptacle you plug into.

M

| Se—

= USBMobile Host Computer
PCMCIA

:

—

I

Note  The USBMobileHS USB 2.0 Classic Analyzer is not a hub
device; it connects to a USB branch by inserting a non-intrusive,
high impedance tap. Because of the poor signal quality in the
middle of a USB cable, LeCroy recommends using the shortest
possible cables so that the total length of both cables together is
less than 6 feet. The USB cables provided with your analyzer
meet this requirement. When longer cables are used, the analyzer
might record incorrect data.

2.2 Analyzer PC Requirements

The following is a list of recommended configuration for the host machine
that runs the USBMobileHS application and that is connected to the
USBMobileHS Analyzer:
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Microsoft Windows 98SE, Me, 2000, or XP. The USBMobileHS
application can be used on machines with Windows NT 4.0 to view
trace files. Microsoft Internet Explorer, version 5 or newer.

For optimum performance, use processors of Intel's
PentiumlIIl/Pentium4 family, AMD’s Athlon/Duron family, or
other compatible processors with clock speed of 500mHz or higher
(Processors of Intel’s Pentium II/Celeron family or AMD’s K6
family with clock speed of 300mHz is a minimum).

For the best performance, it is recommended to have a minimum of
128MB of RAM.

At least 20MB of free hard disk space is required for the
USBMobileHS installation. Additional disk space is needed for
storing the recorded data in files during the recordings process (can
be as much as 50MB when recording a full buffer size).

Display: Resolution of 1024 x 768 with at least 16-bit color is
recommended (resolution of 800 x 600 with 16-bit color is a
minimum).

2.3 Software Installation

Step 1

Step 2

Step 3

Insert the USBMobileHS CD-ROM into your computer.

Click Install Software when the Auto-Run program is
displayed.

Follow the installation instructions on your screen.

The CATC Install Wizard automatically installs the necessary files to the
computer’s hard drive. The software is installed in the C:\Program
Files\LeCroy\USBMobileHS directory unless you specify otherwise. Follow
the installation instructions on your screen.

2.4 Hardware Installation

USBMobileHS components and software are easily installed and quickly
ready to run on most personal computer systems. You can begin USB
recordings after following these initial steps.

Step 1

Step 2

Step 3

Insert the CD-ROM.

Click NEXT when you see the Add New Hardware Wizard
window.

Follow the on-screen Plug and Play instructions under
Windows.
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step4 Click Finish when you see the message that says "Windows has
finished installing the software that your new hardware requires"
and the file "USBMobileHS.inf" has been installed on your host
PC.

step5 Run the program setup and follow the on-screen instructions.

Launch the LeCroy USBMobileHS program from the LeCroy
programs group. The main software screen opens:

CATC USBMobileHs USE 2.0 All-Speed Protocol Analyzer 10l =|

“ File Setup Record Yiew Help |

[serme| ke ?||=az] e v v o @i s [t % b

Ready [ [ [ |search: Fd 2

step 6 From the Help menu, select About USBMobileHS ...
If the information below is present, you can record a trace:
* USBMobileHS Software Version
* USBMobileHS Driver Version
* BusEngine Version

® Unit Serial Number

10
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2.5 Your First USB Recording

After installing and launching the software, you can test USBMobileHS by
performing the following steps.

Step 1

Connect a USB cable to each of the two connectors on the

USBMobileHS module, and then connect the other ends to the
USB device under test and USB host system.

Step 2

Step 3

Select the General tab.

Select Recording Options under Setup on the Menu Bar.

The following dialog box will open showing factory default settings
such as “Snapshot” and 1 Mbyte buffer size. For your first recording,

you can leave these settings unchanged.

Recording Options

General | Misc | Everts| Actions |

— Recording type
&' Snapshaot

" Manual Trigger

™ Event Trigger

Options

[ Truncate Data Fields Eyte&:l 1
[~ Beep'when Trigger Dcours

— Buffer Size
0.500 MEB

— Trigazsr Pozition
Mot uzed with shapzhat

— Dptionz Mame

ID efault

Change Default Location. .. |

"Trace Filenarne & Path

x|

Save.. |

Save bz Default |

Load... |

Cancel |

Step 4

Step 5

11

Click OK to activate the recording options you selected.

Turn on the USB devices that are to be tested and cause them to
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Step 6

Step 7

Step 8

Step 9

generate USB traffic.
Click El on the Tool Bar.

USBMobileHS starts to record the USB traffic immediately. After 1
Mbyte of traffic is recorded, the analyzer will upload the data and
display the packets in the trace window.

If you wish to terminate the recording before the snapshot
automatically completes, click @l on the Tool Bar.

When the recording session is finished, the traffic is uploaded from
the analyzer to the hard drive on your PC as a file named data.usb
or whatever name you assigned as the default filename. While the
file is being uploaded, you should see a brown progress bar at the
bottom of the screen. When the bar disappears, it indicates that the
data has been uploaded to disk.

To save a current recording for future reference, select Save As
under File on the Menu Bar.

OR
Click El on the Toolbar.
The standard Save As screen appears.

Give the recording a unique name and save it to the appropriate

12
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directory.

Capturing Your First CATC Trace

After a moment, the recording will terminate and the results will display.

%9, CATC USBMobileHS USB 2.0 All-Speed Protocol Analyzer - [C:\Program Files'\CATC  AdvisorSai - |EI|1|

File Setup Record Report Search  Wiew Window Help -|5|Xﬂ
SHRSE XNE Dl | m gz wmg v v
O D+t Tos o S|

S0F Frame # [CRCS| EOF :I
= 997 133 ps 00003.2708 B671
F CRCH
= 00000001 996,883 ps 00003.2716 BE73
F
= 00000001 OxA5 1942 | 0x18 |233 ns 996,950 ps 00003.2724 BEES
Packet F CRCE
3 - [ 00000001 OxA5 1943 | 0x07 |233 ns 996 967 ps 00003.27 32 BeE1
Packet F
4 - [ 00000001 997 117 ps 00003.27 40 BE53

Packet F
] --= s

Packet
1 = [

Packet
2 = [

Packet
a = [

00000001 996.967 ps 00003.27 48 6654
__0oooo1 OxA5 1946 | Ox0A | 250 ns 997.017 ps 00003.2756 6646
00000001 OxA5 1947 | Ox15 |233 ng 997.050 ps 00003.2764 6642

Ready |search: Fd 2

Packet
5] -z [

Packet

Trace View Features

» The USBMobileHS packet view display makes extensive use of
color and graphics to fully document the captured traffic.

» Packets are shown on separate rows, with their individual fields
both labeled and color coded.

» Packets are numbered (sequentially, as recorded), time-stamped
(with a resolution of 16.67 ns), and highlighted to show the
transmitted speed (low-speed or full-speed).

* Display formats can be named and saved for later use.

» Pop-up Tool Tips annotate packet fields with detailed
information about their contents

 Data fields can be collapsed to occupy minimal space in the
display (which can in turn be zoomed in and out to optimize
screen utilization).

13
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The display software can operate independent of the hardware and so can
function as a stand-alone Trace Viewer that may be freely distributed.

Each row numerates, labels, and color-codes a USB packet

EEE ram- # [GRGSI| EOP 4]
5 250ns|[996.883 s | 000102143 3631
(=)}
=y CRC!
= 233ns |[896.800 ps|  00010.2151 3614
)
’0‘ acket C§ EOF Idle o
'g 5 0x10 |233ng 350 ns
e
Packet SETU
- 183ns|  00010.2159 3802
5 - | 483ns|  00D10.2159 3987
S e |G EOP
= < =] | 00000001 OxdB  |233ns||9683.200ps| 00010.2159 4510
2 G Frame ¢ [CRGSI| EOP | Idie Time Stamp
< 00000001 250ns|[333ns|  00010.2167 3596
arnp [EVEE= EERE NEAD Idle Tino Stamn ﬂ

Time-stamp appended 10 each packet

Filtered Traffic is displayed as a gray line
Specifies speed packet transmitted

Indicates a marked comment is set

14
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3. Updates

From time to time as modifications are made to the USBMobileHS
Hi-Speed USB Analyzer, it is necessary to update the analyzer for optimal
performance.

3.1 Software, Driver, and BusEngine Revisions

The Readme.txt file on the first installation disk and in the installed
directory gives last-minute updates about the current release.

Once the analyzer has completed the self diagnostics and is connected to the
PC, you can check the latest revision of the software and BusEngine by
selecting About USBMobileHS... from the Help menu.

About USBMobileHs x|

CATC USBMobile™HS
USBE Protocol Analyzer

Software Wersion 212, Build 324
Product; USBMobileHS HW Yersion 1.0
Driver Wersion 1.00

BusEngine Wersion 1.00

Unit Serial Mumber 00011

2000-2003 Computer Access Technology Corporation
oK I

About USB USBMobileHS details revisions of the following software and
hardware:

o USBMobileHS Software Version
o USBMobileHS Driver Version
* BusEngine Version

e Unit Serial Number

Note  When contacting LeCroy for technical support, please have
available all the revisions reported in the About USB
USBMobileHS window.
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3.2 Software Updates

When a new software release is available, it is posted on the Support page
of the LeCroy website at www.lecroy.com/support.html.

To update the software,

Step 1

Step 2

Step 3
Step 4
Step 5
Step 6
Step 7

Step 8

Step 9

In the About USBMobileHS screen, verify which version of
USBMobileHS Software you are currently running.

Find the latest released software version on the LeCroy
website under Support.

If you are running the latest version of the software, no
further action is needed.

If you are not running the latest version, continue to Step 3.
Download the Zip files from the website.

Unzip the files into your choice of directory.

Click Start, then Run, and browse to where you unzipped the files.
Select the program named Setup and click Open.

Click OK to run the Setup and begin the installation.

Follow the on-screen instructions to complete the
installation.

Read the Readme file for important information on changes
in the release.

3.3 BusEngine and Driver Updates

The Bus Engine and driver updates are done automatically during software
installation. No user interaction is necessary or possible.

16
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4. Software Overview

The USBMobileHS software is an application that may be used with or
without the Analyzer. When used without an Analyzer, the program
functions in a Trace Viewer mode to view, analyze, and print captured
protocol traffic from USBMobileHS Analyzers. The software will also
allow you to view trace files created by the LeCroy USBTracer,
USBMobile, Advisor, Chief, Detective, and Inspector. Opening a file
created with either of these Analyzers displays a screen asking if you want
to convert the old file to the new format under the name convert.usb.

When the program is used with the USBMobileHS Analyzer attached to the
computer, you can monitor and analyze the activity of your USB branch
from either of the USB ports on the front of the Analyzer.

4.1 Starting the USBMobileHS Program

To starting the USBMobileHS Program:

step1  Click Start > Programs > LeCroy > LeCroy
USBMobileHS.

CATC USBMobileHS USB 2.0 All-Speed Protocol Analyzer

“ File Setup Record Wiew Help

EEEEIEEL - EEEEE ST e e Y e

Ready |Search: Fwd 2

17
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4.2 Tool Tips LE&‘J@ 5 =

|Start Recording (CtrI+R)|

Tool tips provide useful information about fields and
buttons. In some cases, tool tips spell out acronyms
used in trace fields. In other cases, tool tips provide substantial amounts of
additional information. To display a tool tip, position the mouse pointer over
an item.

4.3 Menus

The following table describes the menus within the application. Note that
some menus are context-sensitive...

File Setup Record Feport Search Yiew ‘Window Help

Menu Function
File
Open... Opens a file.
Close Closes the current file.
Save As... Saves all or a specified range of packets from the current file with a
specified name.
Print... Prints part or all of the current traffic data file.
Print Preview Produces an on-screen preview before printing.
Print Setup. .. Sets up your current or new printer.
Edit Comment... Creates or edits the Trace file comment field.
Export>> Saves all or part of a trace to a text file or generator file.

Packets to Text (Packet | Packets to Text (Packet View Format)- Saves trace as text file.
View Format)

Packets to .CSV Exports traffic data to a file format compatible with spreadsheet
(Comma Separated and database applications.
Values for Excel, etc.) ...

Packets to Host Traffic Saves trace as script file that can be used by the LeCroy

Generator Text File USBTrainer traffic generator to generate host-side traffic.

(.utg) ...

Packets to Device Exports packets to Device Emulation files for use on USBTrainer.
Emulation Traffic This option does not export transactions.

Generation Text File

(.utg) ...

Data Data - Allows Transfer data to be exported as text or binary file.
Import Imports data from a .vcd file.

Compare Endpoint Data | This command allows the user to select two endpoints of different
directions with same address and verify that the data OUT/IN is
identical to the data IN/OUT from the other endpoint. This
command is useful when running echo-types of tests for data
integrity. This command is present in the menu only when a trace
file (.usb) is open.

Last File Lists the last files that were opened.
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Menu Function
Setup
Display Options. .. Provides the control of various display options such as color,

formats, and filters.

Recording Options. ..

Provides setup options for recording, triggering events and filtering
events.

Record
Start Causes the Analyzer to begin recording USB activity.
Stop Causes the Analyzer to stop recording.
Upload Again If the previous upload was only partially uploaded, use this to
upload a different portion of the captured trace.
Manual Trigger Causes a trigger in a trace. This button is only available in Manual
Trigger mode.
Report

File Information

Displays information about the recording such as the number of
packets and triggering setup.

Error Summary

Summarizes the errors throughout the recording. Allows for fast
navigation to packet with errors.

Timing Calculation

Calculates timing between two packets and bus utilization.

Traffic Summary

Summarizes the numbers and types of packets, transactions, split
transactions, and transfers that occurred in the open trace.

Bus Utilization

Opens a window that displays graphs of bus utilization data. Once
the window is open, the Bus Utilization menu will let you access
the following sub-menu options: Hide, Save, Send, Print, Full
Screen, View Options, Set Range, Synchronize, Graph Areas.

sfer ...

Packet/Transaction/Tran

Search
Go to Trigger Positions the display to show the first packet that follows the trigger
event.
Go to Positions the display to the indicated packet/transaction/transfer

number.

Go to Marker »

Positions the display to the selected marked packet.

Go to »

Enables quick searching for specific events using a cascade of
pop-up windows.

Find

Allows complex searches on multiple criteria.

Find Next

Repeats the previous Find operation.

Search Direction

Allows the search direction to be changed from forward to
backwards or vice versa.

View
Toolbars Displays list of available toolbars.
Status Bar Switches display of the Status Bar on or off.
Zoom In Increases the size of the displayed elements.
Zoom QOut Decreases the size of the displayed elements.
Wrap Wraps displayed packets within the window.
Hide SOF’s Hides Start of Frames.
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Menu Function
Hide NAK’s Hides NAK’ed Transactions.
Hide Devices Hides packets belonging to specified devices by address and
endpoint.
Hide Chirps Hide the Chirp-K and Chirp-J Bus conditions. These are recorded
only in USBMobileHS.
Packet Level Displays Packets.
Transaction Level Displays Transactions.
Split Transaction Level | Displays Split Transactions.
Transfer Level Displays Transfers.
Refresh Decoding Performs a re-analysis and re-decoding of all of the transactions in
the trace
Window
New Window Switches display of the Tool Bar on or off.
Cascade Displays all open windows in an overlapping arrangement.
Tile Horizontal Arranges multiple trace windows as a series of strips across the main
display area.
Tile Vertical Displays all open windows in a side-by-side arrangement.
Arrange Icons Arranges minimized windows at the bottom of the display.
Windows ... Displays a list of open windows.
Help
Help Topics ... Displays online help.
Update License... Opens a dialog box for updating your LeCroy license.
Display License Displays information related to licensing.
Information...
About USB Displays version information about USB USBMobileHS.
USBMobileHS ...
View Options
You can hide, display or reset v Standard
toolbars by selecting View > Tool «  Frequently Used
bars from the menu bar. v Analysis
Resetting the Tool bar v Generator
From time to time (such as v Miew Level
following a software upgrade) it is
possible for the buttons on the Customizs. ..

toolbar to not match their intended
function. You can reset the toolbar by performing the following steps:

step1  Select View >Tool bars from the menu bar.
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step2  Select Customize from the sub-menu.

The following dialog box will open.

Customize
Commands |TO0Ibars| Menu I Dptionsl
Cateqgories: Commands:
= Open... -
Close
n Save bz,

&b Frint...

[&, Print Preview

All Commands Print Setup... LI

Description:

step3  Select the Toolbars tab.

The following dialog box will open.
Customize

Commands  Toolbars I Menu I Dptions'

Toolbars:

Wi Urikitleds Eeset |
[w] Anialyziz

[w] Frequently Uzed Reset Al |
Generator

[ b B ar Mew...

Standard

[w]iew Level Eeniamer.. |
elste |

[ | Shay testlatels

Cloge |

step4 Click the Reset All button.

The toolbar resets to the factory defaults.
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Tool Bar
FH RE || XRo WRE S EY @ O W ulf

L] [ L] (L ]
Pkt Trs Trs Xfr

The Tool Bar provides quick and convenient access to the most popular
USBMobileHS program functions. Tool tips describe the functionality of
each icon and menu item as the mouse arrow is moved over the icon/item.

=
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"
>
n
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)
m
(=]

W OE [E mE EE e

Open file

Save As

Preview

Print...

Setup Record Options

Setup Display Options

Start Recording

Stop Recording

Manual Trigger

Zoom In

Zoom Out

Wrap

Hide SOFs

Hide NAK’ed transactions

Hide Devices

Vo

X

Hide Chirps

Assign High Level Decodes

Find

Find Next

File Information Report

Error Report

Timing and Bus Usage Calculations

Traffic Summary

Bus Utilization

Open the Navigator bar

Display Packets

Display Transactions

Display Split Transactions

Display Transfers
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4.4 Status Bar

The Status Bar is located at the bottom of the main display window.
Depending on the current activity, the bar can be divided into as many as
four segments.

Recording Progress
When you begin recording, the left-most segment of the Status Bar displays
a Recording Progress Indicator.

T Tigger? SN [Search: Fud /|
| Tigger?  [FSMNIN [Search: Fud /|
I | Triggered | Ml |Search: Fed . /}El
_ |L||:|I|:|a|:|ing |BB‘Z done |Searu:h: Fiad . ,;‘;l

As recording progresses, the Progress Indicator changes to reflect the
recording progress graphically. In the Progress Indicator, a black vertical
line illustrates the location of the Trigger Position you selected in Recording
Options:

— Pre-Trigger progress is displayed in the field to the left of the
Trigger Position in the before-Trigger color specified in the
Display Options.

— When the Trigger Position is reached, the progress indicator
wiggles as it waits for the trigger.

— After the trigger occurs, the field to the right of the Trigger
Position fills in the after-Trigger color specified in the Display
Options.

— When recording is complete, the upper half of the progress
indicator fills in white, indicating the progress of the data
upload to the host computer.

You should be aware of two exceptional conditions:

» IfaTrigger Event occurs during the before-Trigger recording, the
before-Trigger color changes to the after-Trigger color to indicate
that not all the expected data was recorded pre-Trigger.

* When you click Stop before or after a Trigger Event, the Progress
Bar adjusts accordingly to begin uploading the most recently
recorded data.

23



LeCroy USBMobileHS Analyzer User Manual SW Version 2.15

The Progress Bar fills with color in proportion to the specified size and
actual rate at which the hardware is writing and reading the recording
memory. However, the Progress Indicator is normalized to fill the space
within the Status Bar.

Recording Status
During recording, the current Recording Status is displayed in the next
segment. When you activate the Record function, this segment flashes one
of the following messages (depending on the selected Recording Options):

— Trigger?

— Triggered!

— Uploading
After recording stops,

— The flashing message changes to Uploading data—x% done
(x% indicates the percentage completion of the data
uploading process).

— The traffic data is copied to disk into the default file data.usb
(or whatever file name you have specified in the Recording
Options dialog box.)

To abort the upload process,
* Press Esc on your keyboard or click @l in the Tool Bar.

You are asked if you want to keep or discard the partially
uploaded data.

Note:  While uploading is in progress, clicking the Stop button again brings
up a dialog with four options:

+ Full Buffer/Upload Selection - this option lets you decide how
much of the buffer to upload. The slide bar lets you set the range
to be uploaded.

* Stop - Ends the upload process and preserves whatever part of the
recording has been uploaded.

» Continue - Resumes the upload process.

* Flush - Empties the uploaded trace from the current file.
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The Partial Upload button is enabled when you have partially uploaded data.
When you click this button, a dialog box appears that gives you options on
what portion of data you want to upload again.

Select new upload range within the recorded buffer

i} 40
From| 09 to| 31 Total upload | 2.2 ME
Full buffer | CTipiad Selection | |

Abort Upload?
Select an option:

Stop . but preserve existing uploaded data

Continue | as if Abort not initiated

data and cancel trace completely

dliad

When the data is saved, the Recorded Data file appears in the main display
window and the Recording Status window is cleared.

* If the recording resulted from a Trigger Event, the first packet
following the Trigger (or the packet that caused the Trigger) is
initially positioned second from the top of the display.

* If the recording did not result from a Trigger Event, the display
begins with the first packet in the traffic file.

Recording Activity
During recording, the fourth segment from the left of the Status Bar displays
Recording activity as a series of vertical bars.

The more vertical bars that are displayed, the greater the amount of activity
being recorded. If there are no vertical bars, there is no recorded activity.

During uploading, the percent of the completed upload is displayed.

Note:  If packets are filtered from the recording or data are truncated, the
recording activity is reduced.

Search Status
The rightmost segment displays the current search direction: Fwd (forward)
or Bwd (backward). Change the search direction from the Search Menu or
double-click in the Search Status segment.
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4.5 Navigation Tools

You can zoom in and out, and wrap packets/transactions/transfers to fit
within the screen using the following buttons:

Zoom In
Zoom In increases the size of the displayed elements, allowing fewer (but
larger) packet fields per screen.

+ Click gl on the Tool Bar.

Zoom Out
Zoom Out decreases the size of the displayed elements, allowing more (but
smaller) packet fields per screen.

+ Click El on the Tool Bar.
Wrap
Select Wrap to adjust the Trace View so that packets fit onto one line. If a

packet is longer than the size of the window, the horizontal scroll bar can be
used to see the hidden part of the packet.

» Click = on the Tool Bar or select Wrap under View on the
Menu Bar.

4.6 USBMobileHS Analyzer Keyboard Shortcuts

Several frequently-used operations are bound to keyboard shortcuts.

Table 1: Keyboard Shortcuts

Operation Key Combination
Trace Navigation

Find Next F3

Search Backwards Ctrl+B

Search Forwards Ctrl+F

Jump to First Packet Ctrl+Home

Jump to Last Packet Ctrl+End

Goto Any Error Shift+E

Goto Channel 0 Ctrl+Shift+0

Goto Channel 1 Ctrl+Shift+1

View Packets CTRL-1
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View Transactions CTRL-2
View Split Transactions CTRL-3
View Transfers CTRL-4
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PID
Goto ACK Shift+A
Goto DATAQ Shift+0
Goto DATA1 Shift+1
Goto DATA2 Shift+2
Goto DATAX Shift+D
Goto IN Shift+1
Goto MDATA Shift+M
Goto NAK Shift+N
Goto NYET Shift+Y
Goto OUT Shift+O
Goto PING Shift+G
Goto PRE/ERR Shift+P
Goto SETUP Shift+S
Goto SOF Shift+F
Goto SPLIT Shift+X
Goto STALL Shift+L

Bus Conditions

Goto Reset Shift+T
Goto Resume Shift+6
Goto SEO Shift+Z
Goto SE1 Shift+7
Goto Keep-Alive Shift+5
Goto Suspend Shift+U
Goto Chirp Shift+C
Goto Full Speed J Shift+]
Goto Full Speed K Shift+K
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OTG

Goto SRP Ctrl+Q

Goto HNP Shift+H

Goto VBus Voltage Change Shift+V

Goto OTG Host A Ctrl+Shift+A

Goto OTG Host B Ctrl+Shift+B
Misc.

Marker Menu Ctr+M

Open File Ctrl+O

Print... Ctrl+P

Record Ctrl+R

Stop Recording Ctrl+T

Open Display Options dialog Ctrl+Shift+D

Open Recording Options dialog Ctrl+Shift+R

Hide SOFs Ctrl+Shift+S

Hide NAKSs Ctrl+Shift+N

Hide Chirps Ctrl+Shift+C
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5. Recording Options
Use Recording Options to create and change various features that control
the way information is recorded by the USBMobileHS Analyzer.
To open the Recording Options menu,
* Select Recording Options under Setup on the Menu Bar
OR
* Click £I on the Tool Bar.

You see the Recording Options window:
x

Gieneral | Mizc | Events| Actions |

— Recording type Optio

%" Snapshat [T Tiuncate Data Fields B_l,ltes:l 1

[ BeepWhen Trigger Decurs

" Manual Trigger

™ Event Trigger
—Buffer Size——————— 1~ Trigger Position

0.500 ME Mot used with znapshat

—Dptionz Mame————— [~ Trace Filename & Path

IDefauIl ’7 Change Default Location. . |

Save.. | Save bz Default | Load... |

Cancel |

The Recording Options window always opens with the General tab
showing.
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5.1 General Recording Options

The General Recording Options allow you to select or adjust the recording
type, the buffer size, the amount of post-trigger recording, and the trace
filename and path.

Recording Type
The Recording Type box presents three options that allow “Recording tpe
you to set how USBMobileHS begins and ends a o
recording. The options are: Snapshot, Manual Trigger, R —
. % pdanual Trigge:
and Event Trigger. Er i o ;
" Ewvent Trigger
Snapshot

A Snapshot is a fixed-length recording whose size is determined by the
"Buffer Size" box in the Recording Options dialog or by a manual click of
the Stop button. Recording begins when El is clicked and ends when
either the selected buffer size is filled or the @l button is pressed.

Manual Trigger
A Manual Trigger is a recording whose trigger point is caused by pressing
the trigger button on the front panel.

Recording begins when you click El on the Tool Bar. Recording continues
in a circular manner within the limits set by the buffer size. Recording ends
when @l is clicked on the Tool Bar or after post-trigger memory has been
filled following depression of the trigger button on the front panel.

Event Trigger
Recording begins when you click El on the Tool Bar.

Recording continues in a circular manner within the limits set by the buffer
size until an event is detected that meets the Trigger conditions specified in
the Triggering Options and the defined amount of data has been recorded
after the Trigger Event.

Options
* Truncate Data Fields: Allows data fields to be truncated during
recording in order to save Analyzer memory and allow recording
of more packets. Enter a minimum data length value in the box
marked "Bytes." USBMobileHS will truncate the data to the
stated value or slightly larger.

Note: Truncation of data may cause incorrect transaction or transfer
decoding.
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* Beep When Trigger Occurs: The computer connected to the
USBMobileHS will beep three times when a Trigger condition is
first detected.

Buffer Size
You can adjust the size of the recording buffer from 0.4 megabytes to 64
megabytes.

The Recording type option determines how this buffer is used. Although
there are 64 megabytes of physical memory in the Analyzer, the efficiency
of the recording is about a 2:1 ratio of physical memory to actual USB
traffic. Shorter USB packets yield a slightly less efficient recording. The
non-traffic portion of physical memory is utilized for control and timing
information.

Note: The scale is not linear and affords more granularity in the smaller
buffer sizes.

Trigger Position
You can adjust the amount of recording to be done post-Trigger or select
where you want the Trigger located within the defined buffer. You can
adjust the Triggering Position between 1 and 99% post-Trigger. Trigger
Position is available only when Manual Trigger or Event Trigger is
selected as Recording type.

As an example, if the buffer size is set to 16MB, then for the following
Trigger Position settings, the amount of pre- and post-Trigger data is

* 95% post-triggering: 0.8MB pre-trigger, 15.2MB post-trigger
* 75% post-triggering: 4MB pre-trigger, 12MB post-trigger

50% post-triggering: 8MB pre-trigger, SMB post-trigger

25% post-triggering: 12MB pre-trigger, 4MB post-trigger
* 5% post-triggering: 15.2MB pre-trigger, 0.8MB post-trigger

Note: When a Trigger occurs, recording continues until the post-Trigger
amount of the buffer is filled or when Stop is selected.

Options Name
The Options Name is a descriptive label of the current Recording Options
settings. Options Names are associated with files that have a .rec suffix.
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The default option name is default. Default preserves the current
Recording Options settings.

The purpose of the Options Name box is to give you a place to preserve
different Recording Options that you use on a recurrent basis. For example,
if you use two or three different Recording Options configurations, you can
save these configurations and load them the next time they are needed.

Because Options Names are descriptive labels and not file names, you can
enter in any text you like into the box. Your labels can be very descriptive
such as "Trigger on High Speed traffic when CRC errors occur."

Creating a New Recording Options File
To create a new Recording Options name,

step1  Enter a comment for the new file in the Options name field.
step2 Click Save...

You see the Save As window.
step3  Specify a filename (*.rec)

step4 Click Save.

Loading a Recording Options File
To load a Recording Options name,

step1  Click Load ...
You see the Open window.

step2 From the list of .rec files, select the one that represents your
Options Name.

The options settings for that name then display.
Trace File Name & Path
Trace File Name & Path opens a Save As dialog box for saving your trace

file. The default recording file name is data.usb for Low, Full, and High
Speed recordings.

e Click Trace File Name & Path.

You see a Save As... window in which to enter the recording file
name *.usb for all subsequent recordings.
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5.2 Recording Speed

The Misc tab contains settings that let you to tell the analyzer what speed
traffic will be running and to configure the analyzer to record On-The-Go
traffic.

x
General  Misc | Eventsl .-’-‘n.ctionsl

—USE On-The-Go

Analyzer Trace Speed

" On-TheGo
 Low - Dual Fale Devices
= Ful " 2DRDS
™ High 2

A ew Hame
B
B ey ame:

= Assume Blis 1t Hinst

Save... | Save Ag Default | Load... |

Cancel |

* On the Go - Check this if you are tracing an On the Go device. This
allows session request protocol detection.

* Dual Role Devices:

— 2DRD - If both devices are Dual-Role devices, check this box
to enable Host Negotiation Protocol (HNP) detection.

— A Dev Name - Enter a name of your choice to refer to the
device that receives the mini-a plug.

— B Dev Name - Enter a name for the device that receives the
mini-b plug.

* Assume B is 1st Host - Check this box if your scenario is one
where the B device is acting as host when the trace is started. If the
trace incorrectly identifies the wrong host, you can change it when
viewing it by clicking on the host field of a packet and selecting a
switch to the other host ID.
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5.3 Events Recording Options

* Click the Events tab on the Recording Options screen.

You see the Event Groups window:

— Event Groups

[C1Packet |dentifiers ;I
[C1Token Patterns

[ 1Frame Patterms

[1Device Request

1D ata Pattern

[1Buz Conditions

[1Emors

[ 1Tranzactions

[1Data Length

[15plits

Uncheck Al

Recording Options

General I Mize  Events | Actions I

The Event triggering and filtering options allow you to set specific
parameters for each Event Group. When an Event Group is selected, a field
appears that allows you to select specific conditions within the
corresponding Event Group. As details are selected, other Event Group
details may become "grayed out" because of limited hardware resources in
the Analyzer. Information about the resources available is displayed below
the Event Group details. When a detail is grayed out, it is inactive and
cannot be selected. If an Event Group remains inactive, the current version
of the application or BusEngine does not support it.

Save... |

Save Az Default |

Load... |

0K |

Cancel |

Packet Identifiers
» Select Packet Identifiers under Event Groups.
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You see the Packet Identifiers window:

— Event Groups

[]1Token Patterns
[ |Frame Patterms
[1Device Request
(1D ata Patterm
["]Buz Conditions
[IEmars
[1Tranzactions

ouT

SOF
SETUP
DATAD
DATAT
DATAZ
MDATA
ACK

HAK,
STALL
WNYET
ERR/FRE
SPLIT
PING
0xFF

0xC1 [0 selected)

Unickeck 4l Select up to 3 PID: for Triggering.

The Packet Identifier (PID) field lists the available packet types. Select up
to three packet types to use as a Recording Trigger.

Token Patterns

+ Select Token Patterns under Event Groups.

You see the Token Patterns window:

— Event Groups

[IPackst | dertifiers =]
Pattems

[“1Frame Patterns

[[Device Request

[1Data Pattern

[1Bus Conditiong

[]Ermars

[ Tranzactions

[]01ata Length

[15plits

Urecheck Al Specify USE token events for Triggering or Filkering.

FID Addr Endp
#1 |An5' :l' |_ |_
#2 |Any '] |_ |_
#3 |Any 'l |_ I_

[Addr and Endp values are in Hex)

Specify up to three combinations of Address/Endpoint with any of the token
PIDs. They can be triggered on or filtered in/out.

Frame Patterns

* Select Frame Patterns under Event Groups.

37



LeCroy USBMobileHS Analyzer User Manual SW Version 2.15

You see the Frame Patterns window:

— Ewent Groups

["1Packet |dentifiers ;I
[1Token Patterns

[ 1D evice Reguest
[1Data Pattern
["]Buz Conditionz
[1Emars

[ Transactions Frame Mumber [0-7FF] : I
[1Data Lenath [Hex
15 plits

[~ &Il Start OF Frame packets

Uncheck Al Filter all SOF= ar Trigger an a frame number.

Identify frame patterns you want either to filter out of a Trace View or to use
as a Trigger. You can select either All Start of Frame packets (SOF) to be
filtered out or specify the Frame Number of a frame to trigger on.

Device Requests

» Select Device Requests under Event Groups.

You see the Device Requests window:

— Event Groups

[Packet Identifiers d Fattern Definition

[]Taken Pattemns [Hex, msb-»Isb, M5SE-:LSE]
—Regquest #1
[1Busz Conditionz Edit I
S?rrors " Mumber of Bytes: 0 of 8
ranzactions
1D ata Lenagth - Request #2
[15plits
Edit I
Mumber of Bytes: 0 of 8

Uncheck Al Specify USE device requests for Triggering.

You can select one or two Device Requests for triggering or filtering.

Data Pattern
» Select Data Pattern under Event Groups.
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You see the Data Pattern window:

—Event Groups

[1Packet |dentifiers ;I
[1Taken Patterms

[Frame Pattems Patter D efirition
[(1Device Request [Hex, msb-»lsh, MSE-L5E)

["1Bus Conditions

[1Errars

[1Transactions Edit |

gga|t'a Length Mumber of Bytes: 0 of 16
plits

Uncheck 4 Specify data pattern for Triggering.

Enter a Data Pattern to be triggered upon or click Edit to open a pattern
editor and enter data on a bit-by-bit basis.

step1 Press the Edit button.

You see a Bit-by-Bit window:
Bit-by-bit ]
mzb Isb

MSB - Byte 0 XXXXXXXKK
Byte 1 XXMM KXKK

Byte 2 XXX KHKK

Byte 3 XXX KXKK

Byte 4 23X KXKK

Byte 5 23X XKXKK

Byte 6 XXX KXKK

Byte 7 XXX KHKK

Byte 8 XXX KXKK

Byte 9 XXMM KHKK

Byte 100 23X KXXK

Byte 11 2XXXKXXK

Byte 12 XXX KXXK

Byte 13 2 KXXK

Byte 14 20X XK

LSB - Byte 15 XKXXXXXXX

=
o
b2
[
=
o
g
=

Cancel |

step2 Click your mouse on the bits within each byte that you wish to edit
and enter in the appropriate text.

The Mask and Match fields will change to reflect your changes.
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Bus Conditions
* Select Data Pattern under Event Groups.

Errors

You see the Bus Conditions window:

— Ewvent Groups

[C1Packet |dentifiers ;I
[1Token Patternz

[ 1Frame Patterns

[ |Device Request

[ Tranzactions
[|Data Length
[15plits

Uncheck Al

Classic Speed Branches Only
™ USE Reset

I Single-ended one

I Suszpend

I” Resume

Select one or more tpes of bus signaling for Triggering.

Use any combination of the listed errors as a Trigger.

» Select Errors under Event Groups.

You see the Errors window:

— Event Groups

[ |Packet Identifiers
[T oken Pattems
[ |Frame Patterns
[ |Device Request
[ 1Data Pattemn
[ |Bus Conditions

[ Transactions

=

Uncheck Al

I~ BitStuft
[ Frame Len
[~ CRC

" Pid

[~ EOP

™ Short Byte

40

[~ Time-out or Turn-around Yiolation
Tjurey aroud time:ISD clocks [1-T023]

[ Excessive Empty Frame Detection
Empty Frame Count:|12? [1-12%]

I” Babhla Start Yialation
[~ Babble End Yiclation [or LOA)

EQOE offset:IESBdﬂ clocks [1-65535]

[~ BadData Toggle ¢ IF & 0OUT

el Beset™ Addr:|1 Endp: |1_

[Bulls or Interrupt Endpoints Only, in Hex)

Specify Emorg for Triggening. Clocks are 16,68 nSec.

Use any combination of the listed errors as a Trigger.
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Transactions

Bit Stuffing, Frame-Length, CRC, Pid, EOP, Short Byte
Checkboxes - Select one or more of these errors to set these as the
basis for triggering or filtering. A Short Byte is a condition where

EOP begins on a non-byte boundary.

Time-out or Turn-around Violation - Select this checkbox and
then enter in the Turn-around time in the text box. This value tells
the analyzer how much time should elapse before
triggering/filtering. Clocks are 60 MHz (16.66 nS).

Excessive Empty Frame Detection - Select this option and enter
the empty frame count in the text box. This value tells the
analyzer how many frames should elapse before
triggering/filtering.

Babble Start Violation - Select this checkbox to trigger or filter
whenever the start of a packet occurs too late in a Frame.

Babble End Violation (or LOA) - Select this to trigger/filter
when the end of a packet occurs too late in a Frame. Enter a value
in the EOF offset box from 1 to 65,535 clocks to indicate the size
of the offset from start of previous SOF.

Bad Data Toggle - Select this checkbox to trigger or filter
whenever a Data0, Datal, Data2 toggle violation occurs.

— Select IN or OUT if you only want triggering/filtering to
occur only on IN or OUT transactions.

— Check Incl Reset if you want the first toggle value after a
reset to be considered "good" regardless of the value prior to
that reset. If Unchecked, toggle state will be assumed to be
preserved through the reset.

— Select Addr and/or Endp to select Token Addresses and/or
Endpoints.

Select Transactions under Event Groups.
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You see the Transactions window:

—Ewvent Groups

— rTransacton #1 ——————————————
[[|Packet |dentifiers ;I Token PID' Addr  Endp Handshake

1T aken Pattems m l_ I_ I_L,

["1Frame Pattemns e Hew
[Device Request [ata

[(1Data Pattem I Edi... |

[1Bus Conditionz

~Transaction 2 —————
Token PID Addr  Endp Handshake

b S [ T o

— Tranzaction #3
TokenFID' Addr  Endp Handshake

po Il [ [ o

[&ddr and Endp values are in Hex]

Select Transactions for Filtering ar Triggerin
Uncheck Al g or Hogeing

Use any combination of the listed errors as a Trigger.

Data Length
* Select Data Length under Event Groups.

You see the Data Length window:

—Event Groups

[|Packet Identifiers ;I Data Length
[1Token Patterns

[ IFrame Patterns + Equalto

[1Device Fequest ~

[]Dvata Pattern Mies el I
[1Bus Conditions " Less than

[CJEmors " Greater than

[ ITranzactions

Range: 0-2047 Bytes, decimal
[Legal USE values are 0-1024)

1 Trioger on zoecific data lenaths or ranoe.

To trigger on data length, enter a value between 0 and 1024 in the box
marked Data Length.

Splits
 Select Splits under Event Groups.
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You see the following window.

—Ewvent Groups

[1Packet |dentifiers ;I
[ 1T aken Patterns

— Split Tupe —Endpoint Type—  —Addieszes [Dec]

["1Frame Pattemns -
[1Device Request e g?r:plete Ay = Hub: I
[1Data Pattem ) . I
1B us Conditicrs " Don't Cars Port:
[1Errars
[1Tranzactions —F5 [zoch Dut— ~Speed[S]—— -E
[1Data Length  Ful o

Ay T = Low (ol

' Don't Care & Don't Care

Urisheck Al Specify USE Split events for Triggering ar Filkering.

To trigger on splits, select a split type, and endpoint type, and an address.
You can also select FS Isoch Out when you select the Isoch endpoint type.

5.4 Actions Recording Options

The Actions screen serves as a means of setting Triggers, Filters (In or
Out), and Counts for the events selected in the Events window.

Actions Window Layout
The Actions window divides into three sections: left, center, and right.

The left section displays buttons for the events selected in the Events
window. Events buttons tell USBMobileHS what it should look for during
arecording. The number of Event buttons displayed depends on the number
of Events selected in the Events window. If no Events were selected, no
Event buttons will display.

The right side of the window displays a pair of counters called Count1 and
Count2. Counters provide a way for setting triggers based on a passage of
a certain number of events. When an event is linked to a counter, the counter
appears below the event on the left side of the screen.
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The right section displays three Action buttons: Trigger, Filter Out, and
Restart. Action buttons controls USBMobileHS’s response to Event

FIDA{IN]

Trigger

]
Filter Out

Restart

conditions. For example, if an Error button is linked to a Trigger button, the
Action button tells USBMobileHS to trigger when the error condition
occurs.

The lines that join the different buttons indicate the links between Actions
and Events.

5.5 Connecting Events to Actions

To create or edit links between Event buttons, Counters, and Action buttons,
you click on an Event button and then click on a Counter or Action. By
clicking on an Event, you will cause an arrow to appear that connects the
Event button to your mouse. When you click on a Counter or Action button,
the arrow becomes anchored to the selected button.

To make an association,
step1  Select one or more Events from the Events window.
step2  Open the Actions window.

step3  Click the left mouse button on an Event button such as
Errors.
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The elastic arrow appears.

step4 Point your mouse at the desired Action
button.

The elastic arrow will move with your mouse
pointer.

step 5 With the pointer over an Actions button, click again the left
mouse button again.

The arrow is anchored to the Action button. replaced with a black
line connecting the Event button to the Action button.

5.6 Connecting Counters to Events

The right side of the Actions window contains two Counter
buttons marked Countl and Count2. These counters

provide a way of triggering after a number of events have passed, such as
"Trigger after the 20th IN packet." When an event is linked to a counter, the

Count1 [E5535]

Trigger

&
Filter Out

Restart

counter appears under that event on the left side of the Actions window.
Counters have blue dots in their top left corner that provide access to pop-up
menus. The menus provide the means of setting the counter value. The
counter can be set between 1 and 65,535.

To connect an event to a counter,
step1  Open the Event window and select an Event.

Selecting an Event will cause an Event button to automatically
appear in the Actions window.
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Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Open the Actions window.

The window will display an Event button that is connected to the
Trigger button on the right via a line.

Click the Event button.

An arrow will appear that will connect the Event button to your
mouse pointer.

Click one of the two counters.

The Event will automatically connect to the Counter button and then
connect to the Trigger button.

Click the blue dot in top left corner of
your selected counter. ® Count1 [7]

A pop-up menu will open. This menu j Eaunte (5]
lets you configure the counter.

™ [Change Counter Yalue

Choose Change Counter Value.
A dialog box will open.

Set the counter to a value of your Input Counter Value K

choice, then click OK.
: | 5
The dialog box will close and the Input Courkar Value (1. 655353; 2

Counter button will display your ok |
Ok Cancel
selection. |

Setting Multiple Conditions with Counters
You can create multiple event conditions by linking two counters to two or
more events.

Linking Two Events to Two or More Counters - If an Event is linked to
Countl and a second event is linked to Count2, it creates an "or" statement.
This statement reads "Trigger when Countl OR Count2 has reached their

specified values."
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This example reads "Trigger when Countl has counted nine Out

packets or Count2 has counted nine In packets."

__PiDiouT

@ Courtd [3)

&
&

FIDZ(IN]

Court2 (3]

E]
Filter Out

Trigger

Restart

5.7 Using Action Buttons

The right section of the Actions window displays three
Action buttons labeled Trigger, Filter Out/In, and Restart.

Trigger
The Trigger button enables event triggering.

Restart

Trigger

Filter Out

Restart

Restart causes counters to restart counting when a certain event occurs.
When Restart is used there will be at least two links on the screen: one
between an Event and the Restart button, and a second between an Event,

Counter and an Action button.
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The screenshot below gives an example. The screen below reads "Look for
IN and Out packets. When 10 OUT packets, trigger. However, if an IN
packet occurs during the count, restart the count."

EF Fiooun | oo

@ Countd (10 21

Courtz (3]

@ PiDziN)

Trigger

&
Filter Qut

Restart

Filter Out/In
The Filter In/Out button causes events to be filtered in or out of the
recording. Filter Out/In toggles between "Filter Out" and "Filter In".

+ Filter In records ONLY those packets related to the specified
event.

* Filter Out records all packets EXCEPT those related to the
specified event.

Note Only events from the Token, Frame Event, Device Request, and
Transaction Groups can be used to filter a recording.

To filter in or out Token, Frame Event, Device Request, and/or Transaction
Group events from a recording,

step1  Click the blue dot on Filter Out. (Note: I
the button may say Filter In depending on @
the last action specified.) v Filter Out

You see the Filter Out/In menu: _ Filterln

Use this menu to toggle the selection between Filter Out and Filter In.

step2 Select "Filter In".

The button changes to read "Filter In".
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5.8 Saving Recording Options

To complete your Recording Options settings, use the features at the bottom
of the Recording Options screen. These features remain the same no matter
which of the three Recording Options screens you are working in.

* Click Save to save the currently specified Recording Options for
use in future recording sessions. Any file name can be specified,
though use of the .rec is recommended; if no extension is
specified, .rec is added by default.

* Click Load to load a previously saved *.rec file, thus restoring a
previous set of Recording Options.

* The Save as Default function is equivalent to the Save function,
specifying the file name default.rec. Whenever you start up the
Analyzer, it automatically loads the default.rec file if one exists.

+ Click OK to apply any changes and close this dialog box.

» Click Cancel to cancel any immediate changes you have made
and exit the Recording Options menu.

5.9 Recording Bus Data

To start recording USB traffic once the appropriate Recording Options have
been set perform the following steps. Note: If you have inserted any event
triggers, be sure to select Event Trigger under the General tab in the
Recording Options dialog box.

step1  Select Start under Record on the Menu Bar
OR
Click EI on the Tool Bar.

Your recording session can continue until it has finished naturally or you
may need to stop manually by clicking @I on the Tool Bar, depending on
how you set the Recording Options.

To manually stop recording,

step2  Select Stop under Record on the Menu Bar
OR
Click &D)| on the Tool Bar.

Click @I again during the uploading to upload only a portion of the
recorded memory.
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Note: The manual Stop Recording feature is primarily of use when
recording low-speed traffic, which can take a long time to fill the
recording buffer.

When the recording session is finished, the bus traffic is saved to the hard
drive as a file named data.usb or whatever name you assign as the default
filename.

To save a current recording for future reference,
step1  Select Save As under File on the Menu Bar.
OR
Click Ell on the Tool Bar.
You see the standard Save As screen.

step2 Give the recording a unique name and save it to the
appropriate directory.
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6. Display Options
Use the Display Options menu to specify the way CATC Trace information
is displayed.
To open the Display Options menu,
» Select Display Options under Setup on the Menu Bar
OR
« Click E= | on the Tool Bar
You see the Display Options window:

Display Options x|
General | Color / Format / Hiding | Level Hiding |
Zoom Level — Trace Yiewing Level
) . ; ¥ Packet
v’ Enable Tips [ Right click cell contest menu B Tiemssslion
v ‘wiap ™ Mavigation Bar [~ Spiit Transaction
v Hierarchy Lines ™ Transfer
[ Expand Packet Data Fields by default
r Allow any Toagale Vqlue after Bus Reset
(Int and Bulk Endpoints]
[~ Expand Script-Based Decoded Info by default
r 2-stage SOF Hiding (First click of Hide SOF button
hides only Empty Frame SOF's)
[~ Display Timestamp at beginning of Packet
[ Usze new Std Fiegs & Descriptors Scripts [for Yideo Class)
Fonts
Fields: |4l -] B| ]
Data: IEourierNew j B | I |
Dizplay Configuration Mame :
CATC defaul:
Fiestare Factory Presets Save... | Save As Default | Load... |
] I Cancel | Apply |

Use the General Display Options to specify the basic appearance of a Trace
View.
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6.1 General Display Options

Use the General Display Options to specify the basic appearance of a Trace.

Zoom Level: Adjustable in discrete increments from 10% to
200% percent.

Enable Tool Tips: Select to enable tool tips with explanation text
to pop up when you position your cursor over various fields in the
Trace View.

Right click cell context menu: This option activates the right
mouse button so that when clicked it displays pop-up menus in
the trace. Normally, the left mouse button is used to display
context-sensitive pop-up menus.

Navigation Bar: When selected, opens the Trace Navigator
whenever the software is opened.

Wrap: Moves long strings of trace data to the next line so you
don’t need to scroll sideways to view it.

Hierarchy Lines: Displays lines along the left side of the trace
window that show the hierarchical relationship between the
Packets, Transactions, Split Transactions, and Transfers.

Expand Packet Data Fields by Default: When selected packet
data fields are expanded whenever the software is opened.

Allow any Toggle Value after Bus Reset (Int and Bulk
Endpoints): When selected any toggle value is allowed after
resetting the BusEngine.

Expand Script-based Decoded Info by default: Expands by
default fields using script-based decoding.

2-stage SOF Hiding (First click of Hide SOF button hides only
Empty Frame SOF’s): Modifies the behavior of the Hide SOF
button. If enabled, the Hide SOF button works in two stages.
Click once to hide all SOFs that begin frames with no USB traffic.
Click twice to hide all SOFs.

Display Timestamp at beginning of Packet: Causes the
timestamp to reposition from the end of the packet to the front.

Use New Std Reqs and Descriptors Scripts (for Video Class):
To support decoding of the Video Class, it was necessary to
re-write the mechanism by which Standard Requests and
Descriptors are decoded. This is because most of the Video
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configuration information is passed in the Standard

GET DESCRIPTOR (Config) descriptor bundle, along with the
endpoint and interface descriptors, etc. For non-Video traffic,
leave this unchecked so the existing Hid, Audio, and other
descriptors get decoded by the legacy decoder files.

» Trace Viewing Level: Allows packets to be displayed as
— Packets
— Transactions
— Split Transactions
— Transfers
* Fonts: Lets you define the appearance of Field and Data text.

+ Display Configuration Name: Provides a comment field that
serves as a descriptive label for the current Display Options file

(*.opt).
Saving Display Options for Future Use
To create a new Display Options file, follow these steps:

step1  Enter a comment for the new file in the Display Configuration
Name field.

step2 Click Save...

You see the Save As window.

savens 20|
Save_in:la SampleFiles j P =k B

File mame: || Save I
Save as lype: IUSBTracer Recording Options [*.rec) j Cancel |
A

step3  Specify a filename (*.opt).

step4 Click Save.
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6.2 Color/Format/Hiding Display Options

Select the Color/Format/Hiding tab in the Display Options window.
x|

General  Color / Format / Hiding | Level Hidingl

— Bus Conditiohs**

| ] . = Format Bit Order,

LA = Hevadesimal ; =l e i)
o-Data () Bzl LSBita MEB
v Frames ~ Bine e

Generator ) 5 ’, “
On-The-Gio [™ Hidden

Other = Calar
Packet Fields
Packets

Pkt Begin/End
Speed

Split Trans Fields
Time

+1- Transaction Fields
[ Transfer Fields

I calors available for selected item:

Expandll | Collapse Al |

Save... | Save Az Default | Load... |
QK I Cancel | Apply |
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6.3 Color Display Options

To specify colors in the display, select an item in the Group and Color

column and make the desired color changes in the color pallet screen.
x|

General  Color / Format / Hiding | Level Hidingl

r— Data=Data Length
Group and Color | Farmat | Eit Order | Hidden I — Farmat d

Bit- Mrder
[#- Bus Conditions
" Hewadecimal € M5B to L5B
& Decimal = 5B ta MSE

MSE to LSB £ Binany Hiding

..... -
el ( [ Hidden

— Color

- Frames

- Generator
- On-TheGo Standard | Eustoml
- Other

- Packet Fields

- Packets

- Pkt Begin/End

- Speed

- Split Tranz Fields
- Time

- Tranzaction Figlds
- Transfer Fields

Colars:

fEn IR = m T B B e R e W= B = m O P
[l [ [ L [ [ ] e [ [ ]

Expandll | Collapse Al |

Fiestore Factory Presets | Save... | Save Az Default | Load... |
QK I Cancel | Lpply |

Use this menu to customize the colors associated with each field in the Trace
View. You can experiment with this option to achieve the color combination
best suited to a particular graphic system. A brighter color might be

appropriate for a specific field that should stand out in the display (e.g. the

PID Types).

You can also customize the colors by using the s

options in the Custom tab. Standerd Custom
Colars:

ml‘

Hue: |234 _|::' Red: |254 _|::'
Sat |253 _:I Greem: |2U _I;
Lum: |[EH = Blue: |133 _|::'
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6.4 Formats Display Options

Select an item under the Group and Color column to enable the formats
radio buttons in the Format section. The format types changes with respect
to the item you select under the Group and Color column. For example, if
you select an item under Packet Fields, you get the following:

Group and Color I Format I Bit Order | Hidden |

- Buz Conditions =

-CRC

-Data

- Framesz

- Generator

- On-TheGo

-+ Other

- Packet Fields
ERFID Types
-- Token &ddressing
M- Split Parameters

- Packets

- Pkt Begin/End

- Speed

= Full
= High
_plit Trans Fieldz

[ Split Trans Mumber  [a)=2
=1 Time

-4
LUk

w

Dec uFrame

Time j

The following formats are available:
-Packet Fieldz=PID Types+*

Format r Bit Order
% Hexadecimal +' M5B ta LSB
" Decimal " LSE to MSE
< By ~Hiding
) A500

™ Hidden

Not every format is available for every item.

6.5 Hiding Display Options

To hide one or more fields from the trace, select the i
appropriate item from the Group and Color column, ! 'ng ____________
click the Hidden checkbox, and click the Save button.

You can also hide packets and transactions from a trace,

selecting the desired options from the checkboxes. You can hide SOFs,
NAKSs, High, Full or Low Speed packets, traffic from one or both recording
channels, and Address and Endpoint.
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6.6 Level Hiding Display Options

The Level Hiding tab allows you hide whole packets such as Start of Frame

packets. Select the Level Hiding tab.
x|

Generall Color # Format / Hiding  Level Hiding |

Hide Device Traffic

r Popular ltems To Hide
™ Hide Star-0f-Frame Packets

™ Hide MAK'ed Transactions

[ Hide Chirp Bus Conditions

— Hide Packets According to Speed

I™" Hide Low Speed Packets Hide Packets Bazed on Channel—

™ Hide Full Speed Packets I~ &dvisor HS Chan(Ch 0
™ Hide High Speed Packets I~ USEMabile Chan (Ch 1
Fiestore Factory Presets | Save... | Save Az Default | Load... |

QK I Cancel | Apply |

6.7 Saving Display Options

To complete your Display Options settings, use the features at the bottom of
the Display Options screen. These features remain the same no matter
which of the four Display Options screens you are working in.

» Click Save to save the currently specified Display Options for use
in future sessions. Any file name can be specified, but you must
use the .opt extension. If no extension is specified, .opt is added
by default.

* Click Load to load a previously saved *.opt file, thus restoring a
previous set of Display Options.

* The Save as Default function is equivalent to the Save function,
specifying the file name default.opt. Whenever you start up the
Analyzer, it automatically loads the default.opt file if one exists.

* Click OK to apply any changes you have made to Display
Options and close this dialog box.
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» Click Cancel to cancel any immediate changes you have made
and exit the Display Options menu.

 Click Apply to apply your changes while keeping the Display
Options window open.
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7. Reading a Trace

Fachet H SOF Frame # [CRCS [Pkt Len
o s [NRT2 1156.7 [0=1C 12 124767 ps 00000, 4056 2910
P achet H S0F Frame # Flt Len
1 s Rz 1156.7 [0=1C 14 124.767 ps Qo000 4057 2902
P acket H S0OF Frame # Flt Len
2 s Rty 1156.7 [O=1C 12 124.800 ps 00000, 4058 2902
Fachet H SaF Frame #
3 s Rz 1156.7 [0=1C 1z 124.800 ps 00000, 4059 2002
P achet H S0OF Frame #
4 s Ry 1156.7 [0=1C 12 124.767 ps Qo000 4050 2902

7.1 Trace View Features

» The USBMobileHS packet view display makes extensive use of
color and graphics to fully document the captured traffic.

» Packets are shown on separate rows, with their individual fields
both labeled and color coded.

» Packets are numbered (sequentially, as recorded), time-stamped
(with a resolution of 16.67 ns), and highlighted to show the
transmitted speed (low-speed, full-speed or high-speed).

* Display formats can be named and saved for later use.

* Pop-up Tool Tips annotate packet fields with detailed
information about their contents.

 Data fields can be collapsed to occupy minimal space in the
display (which can in turn be zoomed in and out to optimize
screen utilization).

» The display software can operate independent of the hardware
and so can function as a stand-alone Trace Viewer that may be
freely distributed.

» High Speed SOFs display Microframes (shown below.)

Facket H S0aF Frame # [CRCS [Pkt Len

u] s 0:hS 1156.7 [O=1C 12 124767 ps 00000 4056 2810
Fachet H SaF Frame # [CRCS [Pkt Len

1 s D:fs 1156.7 [ O=1C 14 124767 ps 00000 4057 2802

Microframes
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7.2 Set Marker

You can define a unique Marker for each packet.
To place a marker on a packet,

step1  Left-click on Packet # for the packet you wish to mark.

124788 ps 00000 .0002 0000
Show Raw Bits I Frame # [CRCS EOF
0. 0% |FF FF FF FF FE || 124.788 ps 00000.0003 0000
m 0.7 |o«08 |FFFFFFFFFE||124782 ps 00000 .0004 0000
Time: From Marker
0.7 008 |FF FF FF FF FE || 124.788 ps 00000.0005 0000
Formak 4
Color 3 i
(A =02 |FF FF FF FF FE || 124.722 ps Q0000006 0000

[ Focket M o e Timestamy |

Step2 Select Set Marker.

You see the Packet menu:

Frame # [CRCS

FF FF FF FF FE

You see the Edit Marker Comment window where you can enter a
unique comment about this packet.:

Mark packet # 401; enter optional marker comment:

OF. LCancel |

Step3 Enter your comment.
Step 4 Click OK.

A marked packet is indicated by a vertical red bar along the left edge
of the packet # block:

Facket# P§ Syneo SETUR
3498 =8 [ ooo0o0o0o0d 0=B4 2 u] Ox15 | 2.50 2

7.3 Edit or Clear Marker

To clear or edit the comments associated with a packet marker,

step1 Left-click on Packet # for the chosen packet.
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Step 2

Step 3

Step 4

Step 5

You see the Packet menu:

.ﬂﬁ SOF

[ap ) o 002 | FF FF FF FF FE

Show Raw Bits SOF Frame # [CRCS
- 0345 0.7 | 0:08 |FF FF FF FF FE
I Il iy Frame # [CRCS

SOF Frame # [CRCS
Time Fram Marker ] 0% | 0u08 |FF FF FF FF FE
SOF Frame # [ERCS
Format
[apt) 0. 003 | FF FF FF FF FE
Colar 3 ___
Frame # [CRCS
Hide [ 07 | 0«02 [FF FF FF FF FE

[ Nan Bee B B B

To edit the Marker Comment,
Select Edit Marker Comment.

You see the Edit marker comment window:

Edit marker comment for packet # 398 :

IThe hubr driver reads the status for the port and continues with the port initialization

Edit the comment as desired.

Click OK.

To clear a Marker,

Click Clear Marker.

The vertical red Marker bar disappears.

7.4 View Raw Bits

You can expand a specific packet to view the raw bits in detail.

Step 1

To view the raw bits,

LCancel |

Left-click on Packet # for the packet you wish to view.

You see the Packet menu:

Frame # [CRCS

FF FF FF FF FE||[124.7:

ame # |[CRCS
FF FF FF FF FE

Set marker

ame # [CRCS EOQF

07 FF FF FF FF FE
Time From Marker

Format

Color

Hide

= = = =
Fa b Fa b
& & & &
= = = =
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step2 Select Show Raw Bits.

You see the Raw Bits View for that packet:

Raw Bits display for Packet # 0 =

| SYNC | Pid | Frame # | cRcs |
l0,0,0,0,0,0,0,1(1,0,1,0,0,1,0,1[0,0,1,0,1,0,0,1]1,1,1,0,0,1,0,1]

o P PPEE AL
L PP PLEEIEEE LT

4 (|

,7
— Packet Stuff Bit Stuff Bit Error Zoom
<-F'rev| Mext ->| [~ Show Stuff Bits Frey | et | FF'rev | Neyﬁ‘ Fj J—‘

Along the top of the Raw Bits View is a linear strip of the logical bit
values with corresponding field demarcations. Bit stuffing is
displayed in color. Below the logical bit values is a representation of
the D+/D- signaling complete with NRZ encoding. A scroll bar
assists in navigation of larger packets. Two buttons under the label
Packet are used to view previous or next packets. Two buttons
under the label Zoom allow you to zoom in or out on packets.

7.5 Expanding and Collapsing Data Fields

You can expand a Data field to view it in greater detail or collapse it
when you want a more compact view.

Using the Expand/Collapse Data Field Arrows
0D 00 00 00 00 04 00

Data Fields can be easily expanded or \Data
collapsed by clicking the small triangular

arrows on the left side of the data field.

Double-Clicking to Expand/Collapse Data Fields
Data fields can also be expanded or collapsed by double-clicking
anywhere in the data field.

Expanding or Collapsing All Data Fields
Expand or collapse all data fields by holding down the button for
more than a second.
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Using the Data Field Pop-up Menus
Data fields can expanded or collapsed by clicking in a data field and
selecting Expand Data or Collapse Data from the pop-up menu.

To expand and collapse data using the menu,

step1 Left-click on Data in the Data packet you want to expand or
collapse.

If your Data Trace View is currently expanded, you see the Collapse

Data menu:
EUMUE  Dats Field
} Yiews Data Block
Collapse Data m

[ © | =pand All Data Figlds 0oooq.

! Collapse all Data Fields
E Format 3
Color 4
:m Hide
u} 000,336

If your Data Trace View is currently collapsed, you see the Expand
Data menu:

& byt | EEENE | oo

Wiew Data Block.

N comaos |0

Expand all Data Fields oo
Collapse All Data Fields

=T Farmat 4
Caolor 3
m Hide
n T ' - T 000c

step2 Select the desired Expand Data or Collapse Data menu item.

The Trace View is repositioned with the selected packet(s) adjusted
in the format you have specified.

Expand or Collapse All Data Fields
All data fields can be expanded or collapsed by selecting Expand
All Data Fields or Collapse All Data Fields from the data field
pop-up menus.
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7.6 View Data Block

The data field pop-up menu has an
option for viewing the raw bits in a data E
field. To view these bits, :

Expand Data

Expand All Data Fields

Collapse all Data Fields

step1  Click in the data field to open the data !

field pop-up menu. E Format
. FE Color
step2  Select View Data Block. )
Hide
C o
The following dialog box will open.
Offzet:
00000 [0 02 4B 00 01 01 00 80 L e
00008 |32 o9 & Hex
" Decimal
O ASCH
" Binary
— Show per one line
IS_Ibytes 'l
V¥ Space out
— Bit Order
& MSE
CILSE
LI _»lLI < Prevl [ |
[rata Block size is 10 bytes ) )

The View Data Block window has options for displaying the raw
bits in different formats:

* Format - Lets you display data in Hex, Decimal, ASCII
or Binary formats

* Show Per Line - Lets you control how many bits are
displayed per line

* Bit Order - Most Significant Bit, Least Significant Bit

7.7 Pop-up Tool-tips

Many fields within the trace will display pop-up tool-tips when the
mouse pointer is suspended over them. These tips provide added
details about the field.

S * - ADDR ISR NEREE S E
0= B 2 o Ox15 | 233 ns{[{183 ns oooog. 2233 63320
:'Starts SETOP transaction to a control pipe
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7.8 Hide SOF Packets

Note

You can hide Start-of-Frame (SOF) packets that may be
uninteresting in a given context from a Trace View by clicking the
Hide SOF Packets button on the Tool Bar:

« Click ¥ to hide all SOF packets.

If you have enabled 2-Stage SOF Hiding in the General Display
Options, then the Hide SOF button works in two stages. Click once
to hide all SOFs that begin frames with no USB traffic. Click twice
to hide all SOFs.

7.9 Hide NAKSs

You can hide NAKs that may be uninteresting in a given context
from a Trace View by clicking the Hide NAKs button on the Tool
Bar:

+ Click ﬂl to hide all NAK packets.

7.10 Hide Devices

Click the %l button to get a window that allows you to select any
address/endpoint combination to be hidden.

7.11 Hide Chirps

Click the % button to hide any Chirped-J or Chirped-K packets
recorded in a USB trace.

7.12 Switch to Transactions View

A Transaction is defined in the USB specification as the delivery of
service to an endpoint. This consists of a token packet, an optional
data packet, and an optional handshake packet. The specific packets
that make up the transaction vary based upon the transaction type.

The program default display mode is Packet View. Before you can
view decoded transactions, you must switch from Packet View to
Transactions View.

To select Transactions View,
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* Click El to on the toolbar.

The Trace View screen is re-drawn to display Transactions.

ouT ACK
0x87 1 0 0|8 bytes 0x4B 399.717 pg

ouT EMNDP ACK
0xB7 1 0 1|8 hytes

0x4B8

Facket

B946

oaom

Syhc ouT ENDF
--= |8l | 00000001 0x87 1 0 017 |233ns |[183 hs 000116037 1516

Packet

-

6947

Syne ' Dat: ECP
--= [ Qoacoooat 8 bytes|x4FB5 233 ng||[500 ns 00011 6037 1701

Packet

6948

oM

Syne
=-- [l | O0ooooo

Note

Step 1

ouT EMDF ALK
0x87 1 0 0|8 bytes 0x4B 9499.800 ps

This menu selection will display a checkmark next to Show USB
transactions when you have selected it. When you want to switch
back to Packet View mode, right-click anywhere in the trace
window and then left-click on Show USB transactions.

You can also switch to Transaction View from the Menu Bar:

Select Display Options under Setup.
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You see the Display Options General window:

x
General | Color / Fomat # Hiding | Level Hiding |
Zoom Level — Trace Yiewing Level
. . ) [¥ Packet
[¥ Enable Tipz r Right click cell context meru W Trensselin
v ‘whap [~ Mavigation Bar [~ Split Tranzaction
v Hierarchy Lines I~ Transfer
[~ Expand Packet Data Fields by default
r Allove anp Toggle value after Bus Reset
[Int and Bulk Endpoints]
[~ Expand Script-Based Decoded Info by default
r 2-stage SOF Hiding [First click of Hide SOF buttan
hides anly Empty Frame SOF's)
[~ Display Timestamp at beginning of Packet
[~ Use new Std Rieqs & Descriptors Scripts [for Viden Class)
Fonts
Fields: |l | B| .r|
Data: IEourierNew j B | I |
Dizplay Configuration Mame :
CATC default
Restore Factory Presets | Save... | Save A Default | Load... |
Ok I Cancel | Apply |

step2 Check Transactions.

step3 Click OK.
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7.13 View Decoded Transactions

Once you set Display Options, the Trace View screen is re-drawn to
display decoded transactions in the colors and format you selected.

ACK
1158 bytes D><4El

[ Pamet [OVPE|[ Swme ] ouT [Encr [

[ ®eas |- 5| ooooooot [ o7 1 0 0x17 [233 ns[[183 ns|  00011.6037 1516
[ Pamet [OUTE|[ Swne paTat b Data  [ERGAG) EOP

[ ®sear |- [E|[ ooooood 0xD2 |8 bytes|0x4FBS5[233 ns||500 ns|  00011.6037 1701
[ Pamet [OVTE|[ 8wme | ack

[ eeas |+ [E|| 00000001 [ owdB 250 ns|[988.000 ps|  00011.6037 2225

[
0] bytes|| D48 |[999.500 ps
18 bytes|| 048 |[999.500 p=
[THEEE | =cx |
0|5 bytes D><4El
AD |F|= EOF
0x17 [250 ns|[166 ns|  00011.6051 1481
A Swne [ DpaTan
-> ||| 00000001 | 0xC3 |8 bytes|0x155D]233 ns|[483 ns|  00011.6061 1666

When you instruct the Analyzer to display USB transactions, the
components of each transaction are collected from the current
recording and are grouped and indented below each decoded
transaction. Each row shows a transaction with a unique numeration,
a label, and color-coded decoding of important data.

Packet
6258

A Swme ] out
-+ [El]| ooooooot | dwaw 0

Packet
6259

Expanded and Collapsed Transactions

You can expand a specific transaction to view its parts, which are
grouped and indented below the transaction.

To expand a transaction,

step1 Left-click on the transaction number you wish to view.

You see the Expand Transaction menu:
i T TN e

Expand This Transaction

Expand All Transactions

Collapse All Transactions

Set marker

Format

Zolar;

B -
Tran_-.:a. Hide
G

ACK
110 bytes 9.000 ps

Select Expand This Transaction.

Step 2

The screen displays the selected transaction in expanded format.
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Note The Expand/Collapse transaction feature operates as a toggle: when
one format is active, the other appears as an option on the
Expand/Collapse drop-down menu.

To collapse a transaction, perform the same operation and select
Collapse This Transaction.

Note that you can choose to expand or collapse
* Only the selected Transaction
OR
¢ All Transactions.

It is not necessary to use the Expand/Collapse Transactions menu
to shift between expanded and collapsed views of a transaction:

* Double-click in the Transaction number field to toggle back and
forth between collapsed and expanded views.

7.14 Switch to Split Transaction View

To select Split Transaction View,
step1  Click the “frs| button on the toolbar.

The Trace View screen is re-drawn to display Split Transactions.

T SplitTrans L EMDF ACH
44 H Ox86 3 o} 112 01 00 01 00 Q0 oo 08 0=4B

You can also switch to Split Transactions View from the Menu Bar:

step1  Select Display Options under Setup.
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You see the Display Options General window:

Display Options x|
General | Color / Format / Hiding | Level Hiding |
Zoom Level — Trace Yiewing Level
) . ; ¥ Packet
v’ Enable Tips [ Right click cell contest menu B Tiemssslion
v ‘wiap ™ Mavigation Bar [~ Spiit Transaction
v Hierarchy Lines ™ Transfer
[ Expand Packet Data Fields by default
r Allow any Toagale value after Bus Reset
(Int and Bulk Endpoints]
[~ Expand Script-Based Decoded Info by default
r 2-stage SOF Hiding (First click of Hide SOF button
hides only Empty Frame SOF's)
[~ Display Timestamp at beginning of Packet
[ Usze new Std Fiegs & Descriptors Scripts [for Yideo Class)
Fonts
Fields: |4l -] B| ]
Data: IEourierNew j B | I |
Dizplay Configuration Mame :
CATC defaul:
Fiestare Factory Presets | Save... | Save As Default | Load... |
] I Cancel | Apply |

step2 Check Split Transactions.

7.15 Switch to Transfer View

A Transfer is defined in the USB specification as one or more
transactions between a software client and its function. USB
transfers can be one of four kinds: Control, Interrupt, Bulk, and
Isochronous. USBMobileHS is capable of displaying all four types.

The default display mode is Packet View. Before you can view
decoded transfers, you must switch from Packet View (or
Transaction View) to Transfer View.

To select Transfer View,
step1  Click %] on the toolbar.

The Trace View screen is re-drawn to display Transfers.
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Note Selecting Show USB transfers adds a checkmark next to this menu
item. If you want to return to Packet View, open the menu and
reselect Show USB transfers. This action will remove the
checkmark and return the display to Packet View.

You can also switch to Transfer View from the Menu Bar:

step1  Select Display Options under Setup.

You see the Display Options General window:

x
General | Color / Format / Hiding | Level Hiding |
Zaom Level r— Trace Viewing Level
_ . ) [¥ Packet
¥ Enable Tips [ Right click cell context menu B Tl
v wiap [ Mavigation Bar [~ Split Tranzaction
¥ Hierarchy Lines I™ Transfer
[ Expand Packet Data Fields by default
r Allow any Toggle value after Bus Reset
[Int and Bulk Endpoints)
[ Expand Script-Based Decoded Infio by default
r 2-stage SOF Hiding [First click of Hide SOF buttan
hides only Empty Frame SOF'g)
[~ Display Timestamp at beginning of Packet
[ Use new Std Fiegs & Descriptors Scripts [for Yideo Class]
Fonts
Fields: |[adal -] B|I]
Data: IEDurielNew j B | I |
Dizplay Configuration Mame :
CATC default
Fiestore Factory Presets Save... | Save Az Default | Load... |
0K I Cancel | Apply |

step2 Check Transfers.

Step 3 Click OK.
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7.16 View Decoded Transfers

Once you set Display Options, the Trace View screen is re-drawn to
display decoded transfers in the colors and format you selected.

Control | ADDR |S8e/d whfalue
23 descriptors

[ Packet [ BEC e E DR [ ey
16485 ||| oOxB4 1 0 |ox17][ 8 200 ns| 00002.0675 1688
Facket [L|[ DaTan
164968 [S[ 0xC3 |80 06 00 02 00 00 AR 00|0xEB28| 16 |[233ns| 00002.06751708
Facket [][  ack
16497 ||| o=4B 6 7167 ys| 00002.0675 1738
1|64 bytes Oxd4B 7.600 ps
ot
0|54 bytes Oxd4B 7.500 ps
1143 bytes Oxd4B 9.733 ps
00R XS
7 [ oxs7 1 o [ 0x4B ||525.027 rns
Bl Seontral ~cor ERER bF.:ENuest i alue
2 S sET 1 0 |[SET_DESCRIFTOR|DEVICE type | 0x0000 || DEVICE descriptor || 1.224 sec
Contral | ~DDR EEE bRequest whfalue
GET 1 0 |[GET_DESCRIFTOR[STRING type, Index 1 [Language ID 0x0018 362.4

When you instruct the Analyzer to display USB transfers, the
components of each transfer are collected from the current recording
and are grouped below each decoded transfer. Each transfer row
shows a transfer with a unique numeration, a label, and color-coded
decoding of important data.

[ Transter |7

w T

Expanded and Collapsed Transfers
You can expand a specific transfer to view its parts, which are
grouped and indented below the transfer.

To expand a transfer,
step1  Left-click on the transfer number you wish to view.

You see the Expand Transfer menu:

™ Transter malue [indes
1 Q0000

T Transfer k i tequest| wivalue lndes
z

Expand &l Transfers

i

Transfer
3 Collapse all Transfers

litaneter Sek marker
4
™ Transter Farmat 4 walue RINdER
5
Color »

T Transfer
G

Hide
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step2 Select Expand This USB Transfer.

The screen displays the selected transfer in expanded format.

windex | wLength
F | Syne

0x48

> || oooooo04 133 ns|  00011.5938 1586

A Swne [ DpaTan
-> ||| 00000001 | 0xC3 |8 bytes|0:231F |233 ns|[483 ns| 000115988 1771

A Swne [ ack
< [l | oooo0001 | 0x4B  |233 ns|[988.017 ps|  00011.5889 2204

-
s 1]0 bytes 048 2.000 ms
F 200 IEITB :
10 5 SET 1 0 001 [00000 |0:0000 | |64 bytes|| 10.898 ms
F 200 IEITB :
11 5 SET 1 0 001 00000 |0:0001) [ 64 bytes|| 10898 ms

Note: The Expand/Collapse transfer feature operates as a toggle: when one
format is active, the other appears as an option on the
Expand/Collapse drop-down menu.

To collapse a transfer, perform the same operation and select
Collapse This USB Transfer.

Note that you can choose to expand or collapse
* Only the selected Transfer
OR
* All Transfers.

It is not necessary to use the Expand/Collapse Transfers menu to
shift between expanded and collapsed views of a transfers:

* Double-click in the Transfer number field to toggle back and
forth between collapsed and expanded views.

7.17 Decoding Protocol-Specific Fields in Trans-

actions/Transfers

When transfers or transactions are displayed, the fields in setup
transactions or control, interrupt, and Bulk transfers by default do
not get decoded and are shown in hexidecimal values. The
exceptions are setup transactions and control transfers for standard
USB device requests which are always decoded.
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In order to show specific decoding for class- and vendor-specific
device requests and endpoints, you have to use the decoding
association mechanism that is described in Chapter 9 on decoding.
When you have performed the association, you will see the
protocol-specific fields of transfers and transactions decoded in the
trace view.

7.18 Using the Trace Navigator

You can use the Trace Navigator to show the structure
of the entire trace from different points on the Trace
view, thereby refining the trace view to a packet range
in the trace that is most interesting to you. This range
can be set by you to show smaller parts of the trace.

To display the Navigator bar, click @ in the
toolbar or select the Navigation Bar checkbox in the
Display Options General window.

The Navigator bar can be repositioned in the trace and
can be oriented horizontally or vertically, docked or
undocked by dragging the parallel bars at the top or
side of the Navigator bar. By default, the Navigator
bar appears vertically to the right of the trace window.

The Navigator bar represents different types of trace
information in the order of the packets. The top of
each bar corresponds to the first packet in the trace,
and the bottom corresponds to the last packet. The
Navigator bar is made up of three parts: Pre and
Post-Trigger traffic, errors, and types of traffic.

‘ I |I| LA LRI |||| [0 T E T \

At any time, a line in the navigator bar of one pixel in

height represents a fraction of the trace data. If the Navigation bar is
400 pixels high, then each bar in this example would represent 1/400
of the trace. If the trace had 4000 packets total, each bar would
represent ten packets. In the Types of Traffic portion of the
navigation bar, the color of the bar would be that of the most
important item in those ten packets. See "Navigator Bar Attributes"
on the next pages.
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Drag the square at the top of bottom to set the size of a packet range.
Drag the entire square to set the packet range to different values. A
bubble appears showing the packet range while you are setting it.
Right click on the Navigator to display the pop-up menu.

Set Range to Whole Trace

Set Range near Packet 112

From Packet 108 To Packet 275 Recent Ranges

Fram Packet 192 To Packet 278
Fram Packet 29 Ta Packet 115

Fram Packet 130 To Packet 216

Pre/Post Trigger, Errors, Types of Traffic shows or hides specific
type of traffic from the Navigator.

Set Range to Whole Trace resets packet range to the entire trace.

Set range near packet number sets the packet range near the packet
where your mouse pointer is positioned in the Navigator bar.

Recently Used Ranges displays a history of ranges that were
previously selected.

75



LeCroy USBMobileHS Analyzer User Manual SW Version 2.15

Navigator Bar Attributes

|

Pre/Post Trigger Bar

el

+  Brown - Pre-tngger packets
+  Yellow - Post-trigzer packets

Errors Bar

+ Eed - Packet etrors in a trace
Traffic Type Bar

+ Dark red - Eeset

+  Purple - Suspend

+  Grey - Stall

+  Pink - Control transfers

+  Brown - Data transactions
+  Black - WAE d transactions
+ Light blue - Start of Frame (3OF)

||||||| |I ||||II||| ll\il |I | ||I||| || |||

The traffic types above are shown in order of importance. For
example, if a NAK’d transaction occurred in the same sample area
as a SOF, the NAK would take precedence, and the Navigator would
show the black bar.
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8. Decode Requests

8.1 General Options

Commands are transferred on USB using special control transfers called
USB Device Requests. The Analyzer can decode Device Requests as they
are defined in the USB specifications and various Device Class and Vendor
specifications.

USB Request
Each USB Device Request is sent using a Control Transfer. Each Control
Transfer starts with a SETUP transaction.

To decode a USB Device Request,
step1  Left-click once in the SETUP field of the packet that starts
the Request.

Note: The menu that appears when you left-click a setup field is
context-sensitive and may not appear exactly as shown in the next
few examples.

If you select Standard Request, you see the Decode Standard
Request menu:

IUSE Device Request

Decode Standard Request

Refresh Decoding Faor this Trace File

Forrmat L4
Calar 2

Hide

77



LeCroy

USBMobileHS Analyzer User Manual SW Version 2.15

If you select Class Request, you see the Decode Class Request

menu:

Decode USE Request

Map Request Recipients to ClassYendar Decoding. ..

Load most recent decoding mapping. ..

Refresh Decoding for this Trace File

1 byte|| 324500 ps 000

HCT command
IMass Strg Class UFI CBI Requests
Mass Strg Bulk-Only Requests
PTP still Image Class Requests

Hub Class Reguests

Fratrmat 4 HID Class
Color 4 Printer Class
Hide Communication Class

ﬁ Audio Class

Ifyou select Vendor Request, you see the Decode Vendor Request
menu:

LS Device Fequest

Decode USE Reguest EFrE=ET= e

USBTracer Command Set

‘endor Reguest

Request Recipients to ClassMendor Decoding

Search for the next SETUP Packet [dentifier
Export Data

Decoding Standard Requests
When you select Decode Standard Request, you see a window displaying
the decoded Standard Request:

Standard Request [packet $#1515)
Setup Data: S0 06 00 01 00 0O 12 00 Data stage (18 bytes) : -
Direction: Device-to-host
Type: Standard LDEVICE Descriptor
Becipient: Dewice | mmm——m——————— -
——————————————————————————————————————— Off=set| Field | Walus | Description
bRequest GET_DESCRIPTOER [—————— (S e e eSSy | o====s | e
a | blength | 0OxlZ |The size of this
wWalue LEVICE type | | |descriptor is 18 bytes
—————— | === | e
windex Ozx0000 1 | hDescriptorType | 0x0l1 |DEVICE Descriptor Type
—————— e [
wlhength: 18 z | beodlIEE | Ox01l00|Device compliant to
| | |the USE
| | |specification
1 | |wersion 1.00
—————— | === | e
A L
—I —I 4 | bhewiceClass | 0x0% |The device belongs -
Previous I Done | Next I 1 | 3

Shown here is a GET DESCRIPTOR Standard Request.
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Decoding Class Requests
When you select Decode Class Request, you see the Decode Class
Request drop-down menu:

5B Veyize HEquUes! |

Decode USE Reques h [=]]

Decode 2 sqLesh 2
.. : HID Clazs
Bequest Recipients to Clazz/fendor Decoding Brinter Class
Search for the next SETUF Packet Identifier Communication Class
Ewxport Data Audio Clazs

The drop-down menu lists the Classes whose definitions are contained in the
Analyzer.

step1  Select the Class which agrees with the Setup Address
selected.

You see a Decode Request screen (similar to the one below) that
provides you with definitions for the individual fields of the Request
and the returned data:

Hub Class Request [packet #1338)
Setup Data: A3 00 00 00 02 OO0 O4 Q0 Data stage (4 bytes) : =
Direction: Device-to-host Port Btatus bits (bytes 0-1) :

Type: Class Eit 0: TORT CONMECTION 1
Bacipient: Ocher EBit 1: PORT_ENAELE 1
——————————————————————————————————————— Bit Z: TORT_ZUSPEND u}
bERecquest: GET_STATUS Eit 3: PORT_OWVER CURRENT u}
Bit 4: TORT_RESET u}
wiialue: Oz0000 Eit 2: TORT_POWER 1
Eit 9: PORT_LOW_SPEED a
windex: For Porc § 2
Port Changs bits (bytes EZ-3)
wlhength: 4 Eit O C_PORT COMMECTION u}
Eit 1 C_PORT ENAELE u}
Bit Z: C_PORT_SUSPEND a
Eit 3 C_PORT_OWER CURRENT u}
Eit 4 C_FORT RESET 1 S

] 2] =

Previous | Done | Mext I 4] 3|

Shown here is a sample GET_STATUS Hub Class Request.

Decoding Vendor Requests
Decoding a Vendor Request is the same as decoding a Class Request except
that you use Vendor Request definitions rather than Class Request
definitions.
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Decoding USB Requests
(=B eyime HEquest

Decode USE Request

Decode Clas: Request *

Beguest Recipients to Clazzendor Decoding

Search for the nexst SETIP Packet [dentifier

Ewport Data

When your Decoding request does not belong to any of the defined
Decoding groups (Standard, Class, or Vendor),

* Select Decode USB Request from the Request menu.
You see the USB Decode Request screen.

USB Device Request [packet #1398) B3

Setup Data:
Direction:

Type:
RPecipient:

wiialue:

windex:

wlhength:

K|

A2 00 00 0O 0OZ OO 04 00
Device-to-host

Class
Other

Ox0000

Ox000Z

4

[

Dione

Data stage (4 bytes) :

0Ol 01 ol 0o

<]

r

This screen provides definitions for the individual fields of the Request and
the returned data.

Class and Vendor Definition Files

LeCroy analyzers use script files to decode class and vendor requests.
These script files are read when the application is initialized. Once read, the
analyzer then decodes class and vendor requests as instructed by the files.

.REQ Files and .DSC Files - Represent the old method of decoding. .REQ stands
for Requests and .DSC stands for Descriptors. This method was originally
developed for some of LeCroy’s earlier USB analyzers and uses uses fixed
definitional structures. LeCroy provides .req files for the following
requests and classes:

decoding)
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* Hub Class (hub.req) (No longer used: replaced by Script
Decoder version .dec files)

» HID Class (hid.req)

* Printer Class (printer.req)

* Communications Class (communication.req)
* Audio Class (audio.req)

* Bluetooth USB HCI commands and events (bluetooth.req)
(No longer used: replaced by Script Decoder version .dec files)

» The Analyzer also includes a sample of a Vendor Request
definition file (vendor.req).

To add your own .req file for a Class or Vendor Request,
step 1 Use Notepad to create and edit your own Request Definition file (for

example, my vendor commands.req).

Note  To learn to write such a file, review the Request (.req) files
provided by LeCroy.

step2  Add the name of your Request file to the request.lst file.

step3  Click Setup. The decoding menu in the Class/Vendor List appears.

.DEC Files - Represents the new method of decoding. This method is more
powerful than the old and uses a C-like language. .DEC stands for
"decoder" and describes both Class and Vendor requests.

.DEC files are found in the Scripts directory under the application directory.
Each .dec file stores an endpoint or request decode. When the application
starts, these files are loaded dynamically. Subdirectories are supported.

The following .dec files are provided:
* Bluetooth HCI
* Hubs
* Mass Storage
+ Still Image/PTP
* Video
If desired, you can create your own .dec file for a Class or Vendor Request.

For more information on the format of these Script Decoder files and the
Script Decoding language, read the Script Decoder Manual.
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Note  If Video is selected, the Display Options need to be set to "Use
new Std Reqs & Descriptors Scripts (for Video Class)" for
video. The file VideoCurrentEntityldMap_EditMe.inc in the
VideoClass directory will also need to be edited. You will be
assigning entity IDs to corresponding Control types. The
instructions are in that file.

8.2 Class/Vendor Decoding Options

This interface allows you to permanently assign a class or vendor decoding
for an address and/or endpoint or interface in a Trace file. Once assigned,

the decoding occurs automatically when you choose to display transactions.
You see the Decode Class menu for whichever Class type you have selected.

Request Recipient to Class/Vendor Decoding
To assign a decoding group to a request recipient,
step1  Left-click once in the packet’s SETUP field.
You see the Decode Request menu:

[HEE evice Bequest

Decode USE Request
Decode Clazs Request »

Bequest Recipients to ClaszMNendor Decoding

Search for the next SETUP Packet [dentifier
Export Data
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step2 Select Request Recipient to Class/Vendor Decoding.

You see the Request Recipient window:

Request Recipients and Endpoints === Classf¥endor, Decoding rz|

Reguest Recipients l Endpaints ]

Request Recipient Clazz vendor Decoding

Addrezs 0x00[Stand), Interface 0
Addrezs 0=FF[Stand), Global Hub Clazz Requests

Clazz vendor Decoding Groups
--- Mo Decoding --- ﬂ

[ Keep Acrozz Recordings

(] | Cancel | Help

The Request Recipient field shows all the USB Class and Vendor Request
Recipients found in the Trace file. Displayed on the right are the names of
Class/Vendor decoding groups currently assigned to recipients. If no

decoding is assigned for a recipient, nothing is displayed next to the address.
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To select a recipient for which to assign or modify its Class/Vendor
decoding,

step1  Display the Class/Vendor Decoding Groups drop-down
menu.

Request Recipients and Endpoints <== Class/¥endor, Decoding E|

Request Recipients l E rdpaints ]

Request Recipient ClaszMendar Decoding

Addrezs Ox00[Stand), Interface 0 HID Clazz
Address OxFF[Stand), Global Hub Clazs Requests

Clazz vendor Decoding Groups
HID Class |

- Mo Decoding -
Audio Clazs
Communication Clazs
HCl command

Help

The drop-down menu lists the defined Class/Vendor request
decoding groups.

step2 In the Request Recipient field, highlight a Recipient.

step3 From the Class/Vendor Decoding Groups drop-down
menu, select the decoding group you want to assign to the
highlighted Recipient

OR
Select No Decoding if you do not want any specific decoding.

step4 Repeat the previous step for any additional recipients you
would like to map.

Step S Click OK.

Class/Vendor Endpoint Decoding
Some usb endpoints can transfer formatted data that is defined in various
device class or vendor specifications.

USBMobileHS provides the same decoding capabilities for data sent on
endpoints as for device requests. You can define decoding for endpoints by
adding EndpointData construct to your .req file (see examples in hub.req
and bluetooth.req.)

84



LeCroy USBMobileHS Analyzer User Manual SW Version 2.15

To assign a Class/Vendor Endpoint decoding,
step1  Left-click once in the packet’s IN or OUT field.

You see the following menu.

[ trameactiom it data

Decode az Hub Statuz Change Endpaint

Bequest Recipients to Clazz/fendor Decoding

Search for the nest M Packet |dentifier
Ewsport Data

step2  Select Request Recipient to Class/Vendor Decoding
You see the Request Recipients and Endpoints dialog box.

step3  Click on the tab marked Endpoints.

You see the Endpoints dialog box.

Reguest Recipients and Endpoints === Class/¥endor Decoding @

Fequest Recipients  Endpoints l

Endpaint ClazszMendar Endpaint Decoding

Addrezs 0x04, Endpoint 007, (M b azz Strg Bulk-Only SCS1 In End
Address 0x04, Endpoint 0=07, QUT Mazs Strg Bulk-Only SCSI Out Endp

Clagz endor Endpoint Decoding
--- Mo Decoding ---- ﬂ

[ Keep Acrozz Recordings

(] | Cancel | Help

The Endpoint field shows all the Endpoints found in the Trace file.
Displayed on the right are the names of Class/Vendor Decoding that are
currently assigned to Endpoints.
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To select an endpoint for assigning or modifying its Class/Vendor decoding,
step1  Display the Class/Vendor Decoding Groups drop-down menu

You see the Class/Vendor Endpoint Decoding drop down menu.

Reguest Recipients and Endpoints === Class/¥endor Decoding E|

Fiequest Recipients  Endpoints l

Endpoint ClazzMendar Endpaint Decoding

Addrezs 0x04, Endpoint 007, (M b azz Strg Bulk-Only SCS1 In End
Address 0x04, Endpoint 0=01, QUT Mazz Strg Bulk-Only SCSI Out Endp

Clagz endor Endpoint Decoding

- Mo Decoding - ﬂ

--- Mo Decoding ---

CCID Bulk. In Meszage
Communication Clazs Motification
Digplay DATA

HCI data in Help
HCI event

step2 In the Endpoint field, highlight an address, Endpoint, and
Field.

step3 From the Class/Vendor Endpoint Decoding drop-down
menu, select the type of decoding you want

OR
Select No Decoding if you don’t want any specific decoding.

step4 Repeat the previous step for any additional endpoints you
would like to map.

Step S Click OK.
To decode

step 1 Left-click the field marked IN or OUT. You will see the
following or similar menu:

| ransactianwith data

Decode az Hub Statuz Change Endpaint

Beguest Becipients to Clagz fendor Decoding

Search for the next IN Facket |dentifier
Ewport Data
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step2  Select Decode as Hub Status Change Endpoint
A text box will open that will display the Hub Status Change Endpoint.

Hub Statuz Change Endpoint [Packet #612] |

Hub & Port Status Change Bitmap (byte I:I:Iﬂ
Port & change detected
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9. Other Features

9.1 Search

The Search feature provides several options for searching through recorded
traffic, allowing you to find specific packets based on triggering status,
packet number, marking, or content.

To view the Search options, )
o ko Trigger
¢ (Click Search in the Menu bar. G0 ko Packet/Transaction) Transfer. ..

Go ko Marker 3

You see the Search drop-down coto ,

menu:

% Find...
Go to Trigger . Findtiext F3

Search Direction Forward

Note: Go to Trigger is enabled only when a
trigger has created the traffic file.
To display a Trigger Event,
» Select Go to Trigger under Search on the Menu Bar.

The Trace View is repositioned to the first packet following the
Trigger event. This packet will be at the top of the screen.

Go to Packet/Transaction/Transfer ...
To display a specific packet,

Step1  From the menu bar, select the command
Search > Go to Packet/Transaction/Transfer

You see the Go to Packet window:

Go to Packet/Tranzaction/Transfer E2
Goto: IPacket j Iﬁ

Cancel |

step2  Select the desired viewing level (packet, transaction etc.) from the
drop-down menu next to the words Go to.
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step3 Enter the number of the packet you want to display.

Step 4 Click OK.

The Trace View is repositioned with the selected packet at the top of
your screen.

Go to Marker

To instruct the Analyzer to display a marked packet,

step1  Select Go to Marker under Search on the Menu Bar.

You see a drop-down menu listing the marked packets in that Trace
View:

Search Wiew ‘Window Help

30 ko Trigger

Beod

Go ko Packet/Transaction)Transfer. ..
Go ko Marker Packet # 4 {Marker1)

5o ko r Packet # 15 (Markerz)

v
v,

Find. .. All Markers. ..

" Find Mext F3

Search Direction Forward P57 1310 5363

step2  Select the desired packet from the displayed list.

The Trace View is repositioned with the selected packet at the top of
your screen.

Note: The Go to Marker feature functions in conjunction with the Set
Marker feature. The comments within the parentheses following
each marked packet are added or edited with the Set Marker
feature. Please refer to Set Marker in Reading a CATC Trace.

You can use Ctrl+M to go immediately to the All Markers dialog.

Go To

The Go To feature takes you directly to an event in a Trace.

step1  Select Go To under Search on the Menu Bar.
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Step 2

You see the Go To drop-down menu:

Search  Wiew Window Help

Go ko Trigger

G ko Marker

Go ko Packet) TransackionTransfer. ..

Chrl+ ¥

% Erd...

e Find ext:

R N KRR

Fa

Search Direction Farward
10000 OuAS 1942 | 0x18

100001 OxA5 1943

Select the event you want to go to and enter the necessary

information.

Packet IDs (PIDs)

ANY Error

Search Miew ‘Window Help

%> %
PID » I
AMY Error Shift+E
Specific Errors 3 i
Data Length 3
Addr & Endp > i
Bus Conditions 3
Split HubAddr & Port 3 i
on-The-Go 3
Channel 3 i

Go ko Trigger

G0 ko Packet{Transaction/Transfer. ..

| %

G0 ko Marker Chrl+1

% Bl AN Error Shift+E
e Find Hext = Specific Errars »
Data Length 3
Search Direction Forward addr & Endlp 5
00001 | OxAS | 1942 [ 0618 gy condiions >
S0F Frame # [CRCH Split HubaAddr & Part 3
100001 0x07 on-The-Go »
S0OF Frame # [CRCSH Channel 4
100001 017 [233 ns[[ 997 M7 ps |

SOF Frame # [CRCS

100001 OxA5 1945 | 0x08

EOP
233 ns 996 967 ps

SOF Frame # [CRCS

100001 OxA5 1946 | OxDA

250 ns 997.017 ps

SOF Frame # [CRCS

100001 OxA5 1947 | Ox15

233 ns 997.050 ps

SOF Frame # [CRCS

nnnnt My AR 1047 M«NR

Select the type of packet you want to go to.

= T
AN ne SO7 M7 ne

ouT

SOF
SETUP
DATAD
DATAL
DATAZ
MDATE:
ACK
HAK
STALL
HYET
PRE[ERR.
SRLIT,
PIMG

Reseryed (0]

DATAx

Shift4+0
Shift+I
Shift+F
Shift+5
Shift+0
Shift+1
Shiff+2
ShifE4+
Shift+#
Shift-+1
Shift+L
ShifE+
Shiff+F
Shiff4
Shift4+&
Shiff4+R

Shift+Lr

T T alame ]

Repositions the trace to show the next instance of any error.
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Errors

The Errors menu allows you to search for five different types of error: PID,
CRCS5, CRC16, Packet Length, and Stuff Bits. Menu items will appear in
bold if they are present in the trace or grayed out if not present in the trace
as shown in the example below.

Search Miew ‘Window Help

Go to Trigger ﬁg | s
G0 ko Packet{Transaction/Transfer. ..
G0 ko Marker Chrl+1
S Find... ANY Error Shift+E
N I:ind Hext F3 otz Eifee 2
Data Length 4 CRCS
Search Direction Forward Addr & Endp 3 CRCLE
o001 | OxAs 3 |0«0A Bs conditions » Packet Length
iync Split HubAddr & Pork 4 Stuff Bits
100001 OxA5 on-The-&0 » EOP
yne EMNDP Channel L4 EBabble Start I
100001 0x56 1 1 0x1A (250 ns ] 333 ns Babble End (LOA) |
e EETTE o
100001 Ox5A 250 ng 5.000 ps 00001.1260 47 Turnaround| Timeout
Jync m Data Toggle
100001 0x56 1 1 O0x1A (250 ns 333 ns MicroFrame
jyne DATAT Data  |CRGIG] EOP m a2z triesmal) i
100001 0xD2 2 bytes |0x7CF8|2580 ns 500 ns Incomplete Last Byte

You can press Shift+E to go to the first error of any type.

92



LeCroy

USBMobileHS Analyzer User Manual

SW Version 2.15

Data Length

Allows you to search for data packets of particular lengths. Lengths are
displayed in Bytes in a drop down menu as shown below. Selecting a length
will cause the display to move to the next instance of that packet length.

Search  Wiew ‘Window Help

Go ko Trigger r ﬁg | Q} Q;,;

Go ko Packet TransackionfTransfer. .
! Go ko Marker Chel-H1
O - T
Q} Find... AMY Errar Shift+E 00001, 1236 4
.. Find et F3 Specific Errars k Tirme Starr
[ Diata Length "1
. Search Direction Forward addr & Endp R 5 i
00001 OxAS 3 Ox0A, Eus Conditions 3 5 1
Tync 20F Split Hubdddr & Port & i
100001 OxAS 4 Ox14 Cin-The-i30 b 1023 ]

Channel v 1024 H

100001 Ox1A 1250 ns || 333 ns More.., |l

Addr & Endp

The Addr & Endp feature allows you to search for the next packet which
contains a particular address and endpoint. All available address endpoint

combinations will be displayed in

Search Miew Window Help

the pull down menu.

Go ko Trigger ! ,ﬁé | S Q;:m

G0 ko Packet) Transaction) Transfer. ..

G0 ko Marker CErl+HM #
S il AR Error Shift+E 00005, 2708 B67
S Find liext F3 Sperific Errors ’ m

o Data Length o | 000032716 BBV

Search Direction Forward Addr & Endp T
00001 ] 1942 Ox18 Bus Conditions 4 ooz oo
W SOF Frame # [CRECS Split HubAddr & Port k More. ..
100001 0xA5 0x07 on-The-Go p | OOOOS 2 3 Bk
ync SCOF Frame # [CRCS Channel v
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Bus Conditions
Allows you to search by bus conditions such as traftic speed, reset, and
suspend. All available bus conditions are displayed in the pull down menu.

|§earch Wiew  Window  Help

Go ko Trigger

Go ko Packet{Transaction) Transfer ...

Go ko Marker CErl+1 ¢

1
D -  ETTETT
N ANY Error ShFt4+E 00003.2703 6671
| S, l:ind Hext 3 apecific Errors 4 m
| Data Length y | 000032716 BE73
Search Direction Farward Addh 8 Endp
100001 A5 1942 | 018 s Conditions Keep Alive Shift+5

Split HubAddr & Park 3 Reset Shife+T
on-The-Go 4 Stuspend Skt
o Channel 4 Resume Shift+6
017 [233ns || 997117 ps | Chitp ShiFEt
SEL Shifk4T
100001 OxA5 1945 | 0x0B | 233 ns % SEQ Shift+2
F5 1 om HE StikE+1
100001 OxAD 1946 | Ox0A | 250 ns 937 017 ps 5 K om HS Shift+k
m YEUs YWolbage Change Shift-HYy
100001 OxA5 1947 | Ox15 | 233 ns 997.050 ps
Lowy Speed
% Full Speed
High Speed
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Split HubAddr & Port
Allows you to search by Hub Address and port. If present, the option
"More ..." opens a dialog box with a list of addresses and ports.

Search  Miew Window Help
o ko Trigger r ,% | S %:m

5o ko PacketiTransaction/Transfer.. .
s P E
“» Fi ANY Errar Shift+E 4910
Find. ..
Vo Find fext 3 Specific Errors ’ E
Data Length » 3903

Search Direction Forward

G0 ko Marker CEpl+1 ¢

Addr & Endp
A5 1867 |01 | 14 1 Bius Conditions

Frame # [CRCS Split HubAddr & Port

On-The-Go

Channel

On-the-Go
Allows you to search for On-the-go attributes. The On-the-Go sub-menu
contains entries for:

HNP - Host Negotiation Protocol
SRP - Session Request Protocol
Host : A - Hosts with an A plug

Host: B - Hosts with a B plug
Search Wiew ‘Window Help

f G0 ko Trigger

Go ko PacketfTransaction/Transfer ...

: Go ko Marker Chrl+ »
] % End AN Error Shift+E 0835 ps 00001, 41058 358:

5. Find Wext = Specific Errors D m
R . NEERE 00001.4113 358¢
[ Search Direction Forward Add  Endp 5 m
m | 00000001 | OxA5 | gus condiions v 083 ps 00001.4121 3582

ﬂ Sync SOF Split HubAddr & Port Time Stamp
: 0opoo0o1 OxA5 1 On-The-Go HMP shift+H
Sync | Channel 4 SRE Shift+2
. 00000001 0xB4 0 [ 0 008 [250ns]]
Host @ & Chrl+5hift-+8
:E Syne DATAD 16 Host:B  Chrl+Shift+B
B 00000001 0xC3 8 bvtes [0xBB29(250 ns . r e,
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Channel

Find

Allows you to search for traffic by 1 (Classic-Speed) or 0 (Hi-Speed).

|§earch Wiew  Window Help

Go ko Trigger

Go ko Packet Transaction| Transfer ...

Gao ko Marker el k

Go ko PID

$ Eidhc AMY Error Shift+E

Qﬁ"“ Fird et = Specific Errars
Data Length

Search Direction Forward

Addr & Endp

DxA5 | 1156.7 |DK1C| 12 | Bus Conditions

sof BE Split HubAddr & Part tamp
OxA5 | 1156.7 | DxIC on-The-Go £5 3908

1 Chr4-Shift+1

Frame # |[CRCS Channel 1} Crl+Shift+0 |

Find allows searches to be conducted on an open trace using one or more
criteria. You can search by packet, transactions, split transaction, transfer,
by packet type and by fields within packets.

Find is run by selecting Search >Find or by clicking %, |on the toolbar.

Searches can combine criteria using the options Intersection and Union.
Intersection creates AND statements such as "Find all packets with x and
." Union creates OR statements such as "Find all packets with x OR y."

You can also perform searches whereby packets or events are excluded from
a trace. The Exclusion allows searches to be conducted.

To perform a search,

step1 Select Find... under Search on the Menu Bar
OR
Click il in the Tool Bar.
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You see the User-Defined Find Events screen:

[T GeanchlmHidden

Find... E
Search far: — Packets To Search For
—Event Groups

gr-?_rllsfacliﬂns . W Packet |dentifiers FIDs:
plit Tranzactions D

Transfers [Jaddress / Endpoint OUT (041)

1D ata Lengths IM (0x9)

[|Emors SOF [0x5)

[ |Bus Conditions SE'IT'EE' [[S:-:?[')]]

4

[Frames DATAT [0+E]

DDala Patterm LI DaTA2 [UH?]
MDATA [04F]
ALK (02

iy Uncheck Al e
= Fomward Combining specified EJI"EI'_I'L[[DDEE]
 Backward Event Groups: PRE [ng]

% Lnion - Packets ERR [0:C)

— Origin that match ANY' of the specified SPLIT [0x5)
& Tap of the screen S PING [[:4]
¢ Last match " Intersection - Packets Reserved [0x0)

=&t mats that match ALL of the specified
€ Start of the file events
) Erdjofitheifle [" Exclusion - Packets
that DO MOT match [opposite
= Fird 01 to the intersection ar union)

Cancel |

Step 2

Step 3

Step 4

Select Packet, Transaction, Split Transaction, or Transfer from
the top left list box.

Your choice will affect the options presented in the Events Group
box.

Select one or more events from the Events Group box.
Select one of the following options:

* Union: Find all packets matching ANY of the specified events.

* Intersection: Find packets matching ALL of the specified events.

* Exclusion: Exclude packets matching any of the specified events.

Exclusion works with the other two options: Select Union AND
Exclusion (=Exclude packets with ANY of the following fields)

or Intersection AND Exclusion (=Exclude packets with ALL of
the following fields.)
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step5 If desired, set the search Direction and Origin.
Step 6 Click OK.

After the search finishes, the packets meeting the search criteria will display.

Find Next
To apply the previous Find parameters to the next search,

» Select Find Next under Search on the Menu Bar
OR
Click il on the Tool Bar.

Search Direction
Toggles the search forward or backwards. The current direction is indicated
in the menu.

9.2 Edit Comment

You can create, view, or edit the 100-character comment field associated
with each Trace file. These comments will be visible in the Windows
Explorer if the "Comments" attribute is included in the Details view.

step1 Select Edit Comment under File on the Menu Bar.

You see the Edit comment for trace file window:

Edit comment for trace file:

IlThis iz a recording of a connection of a hub with a keyboard and M5 055-80 to another hub.

af LCancel |

step2 Create, view, or edit the comment.
Step 3 Click OK.

You can view comments in Windows File Explorer by selecting the
"Comments" attribute.
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9.3 Reports

The Report menu provides several reports to assist you in analyzing USB
traffic recorded by the Analyzer.

|Rg:u:|rt Search  Wiew Window
File Information l

(% Error Summary

| {D Tirning Calculations
I
I . Traffic Summary

i Bus Ukilization

File Information
To display a File Information report,

* Select File Information under Report in the Menu Bar
OR
Click in the Tool Bar.

You see the File Information screen:

File Information

File name : data_0_Zample.usb
Comment

Recorded on Channel number @ 0
while Eecording other Channels : 1

Mumber of packets - 40615

Trigger packet number : 0

Recorded with applcation version 1.60 ( Build 100}
Analyzer Serial Mumber 65535
Traffic Generation enabled b
Firmware wersion 1.04 { ROM 1.02)
BusEngine version 9,99
BusEngine type 1
TPAS Slot 1 Part# US005MA Plugln ID: 0201 Version (3
TPAS Slot 2 Part US005MG Plugln ID: 0204 Version (3

Number of markers : 1

Eecording Options
Cphions Mame : Default
Eecording Mode | Snapshot
Buffer Size 2,000 MB [~
Save As... Cl

The File Information report provides information about how the recording
was made, what the buffer settings were, what the trigger options were, and
what version of all the Analyzer hardware was used to make the recording.

Error Summary
The Error Summary details all errors analyzed throughout the recording.

* Select Error Summary under Report in the Menu Bar

99



LeCroy USBMobileHS Analyzer User Manual SW Version 2.15

OR
Click @l in the Tool Bar.

You see the Error screen below the Trace View:

£ b 1}
dgas palr
| Good [0 = o Packet b
= all reports Twpe 4 I Tokal |~
"Pict Packsts Bad PID o
Lo : Bad CRCS o]
Transactions
Jqrs Bad CRC16 0
Xfr Transfers Bad Packet Length o
L (1) Bad Stuff Bits 0
Bad EOP 0]
Babble Start a
Babble End {LOA) 0
Bad Frame Length i}
Bad Turnaround}Timeout 7
Bad Data Toaggle 7 ||
™ Bad Frame/uFrame Number a
=] Analyzer Internal Error 0
(7] Last Byte Incomplete o 4

Timing Calculations
The Timing Calculator is used to measure timing between any two packets.

+ Select Reports > Timing Calculations in the Menu or click @l .

You see the Timing and Bus Usage Calculator screen:

Timing Calculator - [] |
From beginning of: ﬂl
IF'ac:ket j IU
To beginning of:
IF'ac:ket j |533
Total Time: 3.560045e+008 Inanoseconds 'l
r Bus Utilization
Show Formulas | Time Usage  Bandwidth
¥ Global 0625 % 0.075 Mb/s
v Low Speed 0.000 % 0.000 Mbds
¥ Full Speed 0625 % 0.075 Mb/s
¥ High Speed 0.000 % 0.000 Mb/s
¥ Transactions High Speed:| 0.000 % 0.000 Mb.s
[ with |dle Classic Speeds;) 0,347 % 0.042 Mb/s
[ Devices o Idle:
CEHlE 3l with Idle:
data Only:
I Acknowledged _I
| Lalculate i

Traffic Summary
Traffic Summary summarizes the numbers and types of packets,
transactions etc. that occurred in the open trace.
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To run Traffic Summary, select Report >Traffic Summary or click the
button marked !' . You will be prompted to specify a range of packets,
then be shown the following window:

_xIJ Ha B& = ‘ o ¥ [0 = i
= ; Type # |T0ta|
Packets 48033
Tranzactions 23
Split Transactions 0
Tranzfers 7
E| "|',.s Tranzactions
o [B Handshake
E""'lifr Tranzfers
e '{I/ Contral
;.‘=:5
E @
@ 5
£ g
m p—
= T
Ready |Seanch: Fwd
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Bus Utilization
The Bus Utilization window displays information on bandwidth use for the
three recording channels.

To open the Bus Utilization window, select Report >Bus Utilization or
click the button marked [ji]. A window will open with two graphing areas:

x
|Hasg | ml gamea+ &=eall
Packet length B
I | s
3,360 3,400 3,450 Time {ms)
| |+
Bus usage &
; 3,350 3,400 3,450 Time (ms)I —
| I+
Bus usage by device @
; 3,350 3.400 3,450 Time (mSJI

Bus Utilization Buttons
The Bus Utilization window has a row of buttons for changing the format of
the displayed data and for exporting data:

The buttons have the following functions:

Save As - Saves the graphs
| = | as a bitmap file (*.bmp) BI Vertical zoom in

Email - Creates an email
with a *.bmp file attachment 3 |
of the graphs

Vertical zoom out

n I Click and Drag zoom - Click diagonally to

Print select and zoom in on part of the graph

]
AI Full Screen == Select Range

View Settings - opens a Sync and Graph areas - If two or more
sub-menu with options for EI graphs are displayed, this button will
formatting the display. See synchronize the graphs to one another. Once
“View Settings Menu” synchronized, the positioning slider of one
below. graph will move the other graphs
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Graph Areas - Presents options for

%I Horizontal zoom in @I displaying additional graphs of data lengths,
packet lengths, and percentage of bus
utilized.

il Horizontal zoom out

View Settings Menu
Clicking the View settings button @I causes a menu
to open with options for formatting the display. il [

 Orient Horizontally - changes the Orient horizontaly

orientation of bus usage to horizontal. Tile vertically
After se‘lectlng thls option, the menu will IT o e e
say "Orient Vertically."

Show Plumb Line
+ Tile Vertically - tiles the two graphs Status ,
vertically (i.e., side by side).

. &rid Lines *
» Show Markers - Places "tick" marks along

the x axis of each graph.

e Show Plumb Line -

Grid on Top

Fonts & Colors., ..

 Status - Opens a sub-menu with the following options:
— Bar - Displays a status bar at bottom of graph.

— Tooltip - Causes a tooltip to appear if you position your mouse
pointer over part of the graph and leave it there for a couple of
seconds.

— None - Turns off tooltips and the status bar.
* Grid Lines - Opens a sub-menu with the following options:
— Both - Displays both X and Y axis gridlines
— X Axis - Displays X axis gridlines
— Y Axis - Display Y axis gridlines
— None - Turns off gridlines

* Grid on Top - Moves the grid lines above the graph.
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* Fonts and Colors - Opens a dialog box for setting the colors and
fonts used in the graphs:

x
— Fonts
Titlz:
ITimes Mew Roman j I'I'I j I?IT
Az
| arial e =] B| 1]
— Colors
Title: Background:
E R I [ —
Az (Grid:
(] I Cancel |

Graph Areas Menu
The Graph Areas menu allows you to view different information in the Bus
Utilization window.

step1  Click the ﬁl button.

The Graph Areas menu opens.

Mew, ..

+  Bus usage
| +  Bus used Addr:0 & Bus used Addr: 1
Bus used Addr:0

Bus used Addr;l

step2  Select the data you want to appear in the Graph Areas
window.

To change the properties in the Bus Utilizations graph, follow these steps:

step1 In the Graph Areas menu, select what you want your graph
to display.
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Step 2 Click OK.

x
araph Title: Appearance:
INew araph IBars [rultiple colors) j
Type: [Calor
IF'acket length over time j II:I [
r— Filter aut
[ Hide Start OF Frame Packets |- Hide Channel
[ Hide NAKed Transactions o
I Hide Chirs o]
. Addr:  Endp:
Hide Packets of ... 00 m
[ Low Speed ool
[ Full Speed
[~ High Speed
et | Dtz 0K I Cancel Apply

Or

To make a new graph, click New.
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How to Contact LeCroy

Type of Service Contact

Call for technical support... US and Canada: 1 (800) 909-2282
Worldwide: 1 (408) 727-6600

Fax your questions... Worldwide: 1 (408) 727-6622

Write a letter... LeCroy

Customer Support
3385 Scott Blvd.
Santa Clara, CA 95054

Send e-mail... support@catc.com

Visit LeCroy’s web site. .. http://www.lecroy.com/

Limited Hardware Warranty

So long as you or your authorized

representative ("you" or "your"), fully mcro

complete and return the registration card y
provided with the applicable hardware product

or peripheral hardware products (each a

"Product") within fifteen days of the date of receipt from LeCroy or one of its
authorized representatives, LeCroy warrants that the Product will be free from
defects in materials and workmanship for a period of three years (the "Warranty
Period"). You may also complete your registration form via the internet by visiting
http://www.catc.com/support/register/. The Warranty Period commences on the
earlier of the date of delivery by LeCroy of a Product to a common carrier for

shipment to you or to LeCroy's authorized representative from whom you purchase
the Product.

What this Warranty Does Not Cover

This warranty does not cover damage due to external causes including accident,
damage during shipment after delivery to a common carrier by LeCroy, abuse,
misuse, problems with electrical power, including power surges and outages,
servicing not authorized by LeCroy, usage or operation not in accordance with
Product instructions, failure to perform required preventive maintenance, software
related problems (whether or not provided by LeCroy), problems caused by use of
accessories, parts or components not supplied by LeCroy, Products that have been
modified or altered by someone other than LeCroy, Products with missing or altered
service tags or serial numbers, and Products for which LeCroy has not received
payment in full.
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Coverage During Warranty Period

During the Warranty Period, LeCroy or its authorized representatives will repair or
replace Products, at LeCroy's sole discretion, covered under this limited warranty
that are returned directly to LeCroy's facility or through LeCroy's authorized
representatives.

How to Obtain Warranty Service

To request warranty service, you must complete and return the registration card or
register via the internet within the fifteen day period described above and report
your covered warranty claim by contacting LeCroy Technical Support or its
authorized representative.

You can reach LeCroy Technical Support at 800-909-7112 or via email at
support@catc.com. You may also refer to the LeCroy website at
http://www.lecroy.com for more information on how to contact an authorized
representative in your region. If warranty service is required, LeCroy or its
authorized representative will issue a Return Material Authorization Number. You
must ship the Product back to LeCroy or its authorized representative, in its original
or equivalent packaging, prepay shipping charges, and insure the shipment or
accept the risk of loss or damage during shipment. LeCroy must receive the Product
prior to expiration of the Warranty Period for the repair(s) to be covered. LeCroy
or its authorized representative will thereafter ship the repaired or replacement
Product to you freight prepaid by LeCroy if you are located in the continental
United States. Shipments made outside the continental United States will be sent
freight collect.

Please remove any peripheral accessories or parts before you ship the Product.
LeCroy does not accept liability for lost or damaged peripheral accessories, data or
software.

LeCroy owns all parts removed from Products it repairs. LeCroy may use new
and/or reconditioned parts, at its sole discretion, made by various manufacturers in
performing warranty repairs. If LeCroy repairs or replaces a Product, the Warranty
Period for the Product is not extended.

If LeCroy evaluates and determines there is "no trouble found" in any Product

returned or that the returned Product is not eligible for warranty coverage, LeCroy
will inform you of its determination. If you thereafter request LeCroy to repair the
Product, such labor and service shall be performed under the terms and conditions
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of LeCroy's then current repair policy. If you chose not to have the Product repaired
by LeCroy, you agree to pay LeCroy for the cost to return the Product to you and
that LeCroy may require payment in advance of shipment.

General Provisions

THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU
MAY HAVE ADDITIONAL RIGHTS THAT VARY BY JURISDICTION.
LECROY'S RESPONSIBILITY FOR DEFECTS IN MATERIALS AND
WORKMANSHIP IS LIMITED TO REPAIR AND REPLACEMENT AS SET
FORTH IN THIS LIMITED WARRANTY STATEMENT. EXCEPT AS
EXPRESSLY STATED IN THIS WARRANTY STATEMENT, LECROY
DISCLAIMS ALL EXPRESS AND IMPLIED WARRANTIES FOR ANY
PRODUCT INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTIES OF AND CONDITIONS OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, AND ANY WARRANTIES THAT
MAY ARISE FROM ANY COURSE OF DEALING, COURSE OF
PERFORMANCE OR TRADE USAGE. SOME JURISDICTIONS MAY NOT
ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS,
SO THE PRECEDING LIMITATION MAY NOT APPLY TO YOU.

LECROY DOES NOT ACCEPT LIABILITY BEYOND THE REMEDIES SET
FORTH IN THIS LIMITED WARRANTY STATEMENT OR FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING, WITHOUT
LIMITATION, ANY LIABILITY FOR THIRD PARTY CLAIMS AGAINST
YOU FOR DAMAGES, PRODUCTS NOT BEING AVAILABLE FOR USE, OR
FOR LOST DATA OR SOFTWARE. LECROY'S LIABILITY TO YOU MAY
NOT EXCEED THE AMOUNT YOU PAID FOR THE PRODUCT THAT IS THE
SUBJECT OF A CLAIM. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE PRECEDING EXCLUSION OR LIMITATION MAY NOT
APPLY TO YOU.

The limited warranty on a Product may be transferred for the remaining term if the
then current owner transfers ownership of the Product and notifies LeCroy of the
transfer. You may notify LeCroy of the transfer by writing to Technical Support at
LeCroy, 3385 Scott Blvd., Santa Clara, CA 95054 USA or by email at:
support@catc.com. Please include the transferring owner's name and address, the
name and address of the new owner, the date of transfer, and the Product serial
number.
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Class/vendor decoding 93, 95
IndeX Clear marker 72
Clock selection 42
Collapse. See also Expand
collapse data fields 74
collapsed transactions 80
collapsed transfers 84
A Colors in Display Options 64, 65
Comments, editing 107
Complex search 106
Components 3
Components, physical 4
Connecting
counters to events 53
events to actions 52
Contacting LeCroy 119
Context-sensitive help 24

Actions

action buttons 55

recording options 51
Addr & Endp search criteria 103
Alert, beep 38
Analyzer, resetting 21
Application startup 23
Architecture of system 7
Auto Merge trace files 39

Automatic updates 17 Counters .
changing values 54
B connect to events 53
Beep when trigger occurs 38 setting multiple conditions for 54
Bit-by-Bit window 46 D

Buffer size 39

Bus Conditions 46, 104 Data block, viewing 76

Bus data, recording 58 Datilegz Jeollapse 74
Bus Utilization 112 P p
. pop-up menus 75
BusEngine
. Data length
updating 16 .
in event groups 49
Buttons
. search for 103
action 55
o Data pattern 45
bus utilization 112
Decode

navigator 86
real-time statistics 116
tool bar descriptions 29

class request 90
decoding class/vendor 95
decoding descriptors 92

C decoding options 93
LeCroy Support 119 general options for requests 89
CATC Trace hub status 98
set marker 71 protocol-specific fields 85
Channel request recipient 94
search 105 standard USB request 89
trigger/filter 39 vendor request 91
Class definition file 92 Decoded transactions, viewing 79

Class request, decode 90 Decoded transfers 84
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Default settings 11
Device requests 45
Direction of search 107
Display
configuration name 62
display windows 25
Display Options
color/format/hiding 64
general 62
level hiding 68
saving 68
Display resolution 9
E
Editing
data patterns 46
edit comment 107
edit marker 72, 73
Endpoint
decoding 95
Errors
error summary 109
in event groups 47
searching for 102
types of 47
Events
connecting to counters 53
connection to actions 52
event groups 43
event trigger 38
in Recording Options 42
Expand. See also Collapse
data fields 74
expanded transactions 80
expanded transfers 84
Extern Data?7, Data0 In 50
External
external input signals 48
external interface signals, saving 39
external output signals 56

F

F1 help 24
Features

112

product 4
trace 12
Files
class and vendor, decoding 92
editing comment for trace 107
file information 108
filename of trace 40
information 108
Filter Out/In button 55
Filtering events 42
Find 106
Find Next 107
Firmware
automatic updates 17
manual updates 20
Fonts, changing 62
Format
in display options 66
Frame patterns 44

G

General Display Options 62
General Recording Options 38
Go to

Go to 100

Go to Marker 100

Go to Packet/Transaction/Trans-

fer... 99

Go to Trigger search 99
Graphs

displaying multiple 117

Graph Areas menu 114
H

Hardware installation 9
Help
context sensitive (F1) 24
Help menu 27
Hiding
in display options 67
levels 68
NAKs 77
SOF packets 77
toolbars 27
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High-pulse signals 56
HNP 105
Host computer requirements 8
Hosts
Host Negotiation Protocol 105
with a B plug 105
with an A plug 105
Hot keys 33

I

Initial USB recording 10

Input signals, external, external 48
Installation 9

Intersection search 107

K
Keyboard shortcuts 33

L

Layout of Actions window 51
License 119

Linking events 54

Low pulse signals 56

M

Manual trigger 38
Manual updates 20
Markers
clearing 72
editing 73
Memory requirements 39
Menus
graph areas 114
pop-up 62
pull-down 25
real-time statistics 117
view settings 113
Merging trace files 59
Mini A-B plugs 8
Misc tab in recording options 41
Monitor resolution 9
Monitoring statistics 115

N

NAKSs, hiding 77
Name of settings 40

113

Navigation tools 33
Navigator 86
Navigator bar 86

O

On the Go, searching 105
Output signals, external 56
Overview of software 23

P

Packets
display level 62
hiding SOF 77
packet identifiers 43
searching for IDs 101
view features 12
Partial Upload 31
Percentages, post triggering 39
Physical components 4
Physical memory 39
Plugs, mini A-B 8
Pop-up menus
data field 75
enabling 62
Pop-up tool tips 76
Ports for testing 8
Position of trigger 39
Post triggering percentages 39
Product specifications 6
Program startup 23
Protocol-specific fields, decode 85
Pull-down menus 25
Pulse toggle signals 56

R

Raw bits, viewing 73
Real-time statistics 115, 117
Recording

activity 32

bus data 58

progress 30

snapshot 38

speed 41

status 31

type 38, 39
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Recording Options software 23
default settings 11 Statistics, monitoring 115
events 42 Status bar 30
general 38 Summary
options name 40 error 109
Report menu 26 traffic 111
Reports 108 System

Requirements for PC 8
Resetting the Analyzer 21
Resolution, display 9

Restart button 55

Revisions, software/firmware 15

S

Save
Display Options 68
external interface signals 39
recording options 57
Save As 40
trace files 40
Search
complex 106
direction 107
feature 99
menu 26
status 32
Session Request Protocol 105
Set marker in trace 71
Setup menu 25
Signals
external input 48
external output 56
Slow clock selection 42
Snapshot recording 38
SOF packets, hiding 77
Software
installation 9
updates 16
Specifications 6
Speed of recording 41
Split transaction view 81
Splits, in event groups 50
SRP 105
Starting

114

architecture 7
components 3

T

Technical Support 119
Test ports 8
Timing calculations 109
Toggle signals, pulse 56
Token patterns 44
Tool bar
button descriptions 29
resetting 27
Tool tips 24, 62, 76
Trace
first recording 12
Navigator 86
recording 10
set marker in 71
view features 12, 71
viewing level 62
Trace files
auto merge 39
edit comment 107
filename 40
merging 59
Trace Navigator 86
Traffic
recording 10
summary 111
Transaction view 77
Transactions
decoded 79
decoding protocols 85
expanded/collapsed 80
in event groups 48
split view 81
Transfer view 82
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Transfers Window menu 27
decode protocols 85 Wrap 33, 62
decoded 84 4

- expanded/collapsed 84 Zoom infout 33

riggers

Manual and Event 38 Zoom level, adjusting 62

trigger button 55

trigger position 39

trigger/Filter channel 39

triggering events 42

using errors for 47
Truncate Data Fields 38

U

Union search 107
Updates
automatic 17
BusEngine/Firmware 16, 17
manual 19, 20
Software 16
Upload, partial 31
USB
decode requests 89
recording traffic 10
test ports 8
USBMobileHS connection 7

\%

Vendor
decode request 91
definition files 92
View
data block 76
decoded transactions 79
decoded transfers 84
menu 26
options 27
raw bits 73
split transaction 81
transaction 77
transfer 82

W

Warranty and License 119
Window layout, actions 51
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