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Document Disclaimer

Theinformationinthisdocument hasbeen carefully checked andisbelievedto bereliable. However,
no responsibility can be assumed for inaccuracies that may not have been detected.
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Changes or Modifications
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Copyright
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FCC Conformance Statement
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against harmful interference when the equipment is operated in acommercial 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 thisequipment in aresidential areaislikely to cause harmful interferencein 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
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1. Overview

The CATC USBMobile USB 2.0 Classic Analyzer is a portable, PC Card
based, busand protocol analyzer that accurately and efficiently debugs, tests
and verifies Full and Low (Classic) speed USB semiconductors, devices,
software and systems. USBMobile features the CATC Trace software, the
de-facto standard for recording and analyzing USB protocol traffic. The
CATC Trace ssimplifies the overall debug process by using collapsible,
color-coded schemesto represent the USB Packet, Transfer and Transaction
layers. It's native On-The-Go (OTG) support automatically detects,
decodes, and displaysthe HNP and SRP protocols, including VBus pulsing.
The USBMaobile builds upon CATC's experience and knowledge of the
needs of the USB development and test communities. TheresultisaUSB
bus and protocol analyzer with unprecedented functionality, unparalleled
flexibility, and uncompromising user friendliness.

Features

Benefits

Low power, 16 hit, Type |l PC Card
Design

Personal analyzer. Portable operation with any notebook PC

CATC Trace software display

De-facto industry standard speeds up interpretation and debug of
USB traffic. Compatible with CATC 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 software

Share and annotate trace recordings within a development team

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 isintuitive and
graphical, thus making pre-recording set-up time efficient.

USBMobile 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
rulesfor data recording sessions. There are two Counters, Filter Out/In and
a Restart option that causes sequencing and counting to start again. Any
seguence can include up to 7 events of any type.

Users can adjust the depth of the recording memory - up to 32 Mbytes - and
determine where in the recording the trigger is located.
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1.2 On The Go Support

The USBMaobile supports OTG (On-The-Go) capabilities. OTG isan
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.
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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 isunparalleled. The ability
to accurately identify and isolate very specific packetsis vital to speeding
debug and devel opment time. Powerful Search and Find optionsallow users
to quickly get to specific packets, errorsand any datatypewithin atracefile.
With filter and hide commands, the CATC Trace removes irrelevant data
from the Trace for efficient viewing.
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1.4 USBMoabile System Components

The CATC USBMobile 2.0 Classic Protocol Analyzer package includesthe
following items:

* One CATC USBMobile analyzer

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

e One 1-meter A-B cable (mini A plug to mini B plug)

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

» CATC USBMobile software program installation CD
* Product Documentation
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1.5 USB Specification

Pleaserefer 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 SkylineBlvd. Web: http://www.usb.org/
Suite 203

Portland, OR 97221

1.6 Features

General

Fully compliant with USB 2.0 specification
Supports Classic USB speeds (Full-Speed and L ow-Speed)

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.

32MB of physical recording memory

Recording Options

Triggering of Full-Speed PIDS

Three forms of triggering: Snapshot, Manual and Event
Automatically detects and captures Full- and Low-Speed traffic
Adjustable buffer size from 0.1MB to 32MB

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

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
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A new transaction sequencer alowstriggering or filtering on atoken
qualified by a data pattern and/or specific handshake, or alternately
transactions can be filtered

Advanced triggering with event counting and sequencing

Real-time traffic capture filtering and data packet truncation variable up
to 245 bytes

Display Options

Utilizes USB industry de facto standard "CATC Trace" graphical display
of bus packets, transactions, split transactions and transfers

Trace Viewer is backward compatible with Chief, Inspector and
Detective™ tracefiles

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. Each
marker can contain unique comments.

Hide start-of-frame (SOF) packets as well as hide any packet or
transaction

Search for a specific PID

Change bit order for all fields except "Data Length," "Time," and
"Packet #", either Msb > Lsb or Lsb >Msb

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

High resolution, accurate time stamping of bus packets, timing
measurement & 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: 5.3x2.1x0.4inches
(135 x 54 x5 millimeters)
Weight: 1.8 ounces
(51 grams)

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

Power Consumption
Idle: 300 milliamps (typical)
Active: 350 milliamps (typical)

Environmental Conditions

Operating Range: 0to55°C (32to 131°F)
Storage Range: -20t0 80°C (-4 t0 176°F)
Humidity: 10 to 90%, non-condensing

Recording Memory Sze
32MB

Host Compatibility

Works with any PC equipped with afunctioning PCMCIA slot and running
Microsoft Windows 98SE, Windows Me, Windows 2000, and X P operating

systems.

Product Warranty

CATC provides athree-year limited warranty on its products.
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2. Installation

Theanalyzer iscontrolled through apersonal computer PCMCIA dlot. It can
be used with portable computers for field service and maintenance as well
as with desktop unitsin a development environment.

Figure 1. USBM obile Connection

PC for Analysiz

—

PCMCIA Card USE Host

/

USE Device

USE Under
- Analysis

USBMoabile 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
aspecified Trigger condition, USBMaobile continuously recordsthe busdata
in awrap-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 atriggering 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.

The USBMobile 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
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any part of the data. Usethe Save Asfeatureto savethedataon 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.

B

= USBMobile Host Computer
- PCMCIA

|:

Note: The USBMobile USB 2.0 Classic Analyzer is not a hub device; it
connectsto a USB branch by inserting a non-intrusive, high impedance tap.
Because of the poor signal quality in the middle of aUSB cable, CATC
recommends using the shortest possible cables so that the total length of
both cablestogether islessthan 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

Thefollowing isalist of recommended configuration for the host machine
that runs the USBMobile application and that is connected to the
USBMoabile Analyzer:

* Microsoft Windows 98SE, Me, 2000, or XP. The USBMobile
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
Pentiuml [ 1/Pentium4 family, AMD’s Athlon/Duron family, or
other compatible processors with clock speed of 500mHz or higher
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(Processors of Intel’s Pentium I1/Céeleron family or AMD’s K6
family with clock speed of 300mHz is aminimum).

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

» Atleast 20MB of free hard disk spaceisrequired for the
USBMobile installation. Additional disk spaceis needed for storing
the recorded data in files during the recordings process (can be as
much as 50M B when recording afull buffer size).

Display: Resolution of 1024 x 768 with at |east 16-bit color isrecommended
(resolution of 800 x 600 with 16-bit color isaminimum).

2.3 Software Installation

sep1 Insert the USBMobile CD-ROM into your compulter.

sep2 Click Install Software when the Auto-Run program is
displayed.
sep3 Follow the installation instructions on your screen.

The CATC Install Wizard automatically installs the necessary files to the
computer’s hard drive. The softwareisinstalled in the C:\Program

Files CATC\USBM obile directory unless you specify otherwise. Follow the
installation instructions on your screen.

2.4 Hardware Installation

The USBMobile USB 2.0 Classic Anayzer 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.

sep4 Insert the CD-ROM.

sep5 Click NEXT when you see the Add New Hardware Wizard
window.

sep6 Follow the on-screen Plug and Play instructions under Windows.

sep7 Click Finish when you see the message that says "Windows has
finished installing the software that your new hardware requires’
and the file"USBMoabile.inf" has been installed on your host PC.

sep8  Run the program setup and follow the on-screen instructions.

sep9 Launch the CATC USBMobile program from the CATC programs
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group. The main software screen opens:

“ File Setup Record Miew Help

“'ﬁn@§|E~G—§E‘“E[@ﬁ”ﬁHE‘N%%“%&Q&”@.‘

sep 10 Verify the installation of all software components by selecting
Help > About USBMabile ... from the menu.

If the information below is present, you can record atrace:
® USBMobile Software Version
® USBMoabile Driver Version
® BusEngine Version
® Unit Serial Number

2.5 Your First USB Recording

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

sep1 Connect a USB cable to each of the two connectors on the
USBMobile module, and then connect the other ends to the USB
device under test and USB host system.

sep2 Select Recording Options under Setup on the Menu Bar.
sep3 Select the General tab.

10
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Thefollowing 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 Dptions =]

General | o0TG I Eventsl .&ctionsl

—Recording tupe Options

* Snhapshot [™ Truncate Data Fields Eytes:l 1

™ Beep'when Trigger Dccurs

€ Manwal Trigger

™ Event Trigger
r— Buffer Size r— Trigger Position

0.250 MB Mot uzed with snapshot
1 1 1 1 1 1 1 l 1 LI O I O R T R I |

—Dptions Hame———————————— Trace Filename & Path

IDefauIt ’7 Change Default Location. . |

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

sep4 Click OK to activate the recording options you selected.

sep5 Turn onthe USB devicesthat are to be tested and cause them to
generate USB traffic.

sep6 Click REL| on the Tool Bar.

USBMobile 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.

sep7 If you wish to terminate the recording before the snapshot
automatically completes, click gjiz| 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 afile named data.usb
or whatever name you assigned as the default filename. While the
fileis 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.

11
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sep8 To saveacurrent 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.

sep9 Give the recording a unique name and save it to the appropriate
directory.

Capturing Your First CATC Trace
After amoment, the recording will terminate and the results will display.

EATE USBMobile Bus And Protocol Analyzer - [F5_Errors_Sample.ush] = |EI|1| |
7 File Setup PRecord Repork  Search  Miew ‘Window Help ;IEIEI|

SHRS Ielmpl|gaz 2wt s |[Bodma|

Pkt Trs 'f.rs xfr
-
Facket [ Swne | sOF
] -» [El|| 00000001 [ oxes 1 [o017 [250 ns|[997.083 ps|  00001.1236 4382
Faket [ swe [ soOF
1 -+ [E)| ooooooo1 | Oxas 2 | 0x15 260 n=|[997.083 ps|  00001.1244 4382
Facket [ swme | soF
z -+ [ 00000001 | Oxas 3 |os0a [260 ns|[997.083 ps|  00001.1252 4382
Packet [ Swme | sOF
E] - [ ooooooo1 | Oxas 4 | 014|250 n=|[333 n=|  00001.1260 4352

Facket HIE : Aok [EII [ERES]| EOP
4 > [ | 00000004 096 1 |ox1a [260 ns|[333 ns| 000011260 4577
P acket F | Sync
5 < || 20000001 O:5A 260 ns|[ 5000 ps| 000011260 4772
Facet [ swne IN a0k [EIEG[ERES] EGP
6 - ||| 00000001 096 1 |oxta [260 ns|[222 ns[ 000011260 5167
Facket T paTA1 b Data  [EREHGI EGP
7 = [l | oooooood 0:02 |2 bytes|0x7CFS[2560 ns|[S00 ns| 000011260 5362 d|
[« 1 2
Ready [ [ |Search: Fd 2

Trace View Features

» The USBMobile packet view display makes extensive use of
color and graphicsto fully document the captured traffic.

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

» Packets are numbered (sequentialy, as recorded), time-stamped
(with aresolution 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.

12
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» Pop-up Tool Tipsannotate packet fields with detailed
information about their contents

» Datafields can be collapsed to occupy minimal spacein 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.

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

B F o # [CRCS EOP =i
00000001 0X0D 250 ns |[996.6883 ps | 00D10.2143 3631

Frame # [CRCS | EOP
00000001 OxF |233ns (996,900 s | 00010.2151 3619

Frame # [CRCS| | EOP Time Stamp

a00o0noo1 010 |233ns |[350 ns 00010.2159 3607

Packet g SETUP  ADDR m CRC5 EOP

- 00000001 0 0x08 |233ng|[183ns 00010.2159 2802

DATAD |G CRC16 EOP
—= [&8| 00000001 0xC3 8 bytes |0xBB29 (233 ns|[483ns 00010.2159 3987
Faoer EOF
VT3Q %an Q0000001 0x48 233 ns || 983.200 ys 00010.2159 4510
Frame # [ERCS! ECP Idle Time Stamp

00000001 0x0E |250ns |[333 ns 00010 2167 3596

annr ENE RS

Before Trigger

After Trigger

ENpP

Time-stamp appended 10 each packet

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

Indicates a marked comment is set

13
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4. Updates

From time to time as modifications are made to the USBMobile USB 2.0
Classic Analyzer, it is necessary to update the analyzer for optimal
performance.

4.1 Software, Driver, and BusEngine Revisions

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

Oncethe 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 USBMobile... from the Help menu.

About USBMobile B

CATC USBMobile™HS
LISBE Protocol Analyzer

Software Version 2.12, Build 324
Product: USBMobile HW Yersion 1.0
Driver Version 1.00

BusEngine Wersion 1.00

Unit Serial Number 00011

2000-2003 Computer Access Technology Corporation
OK I

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

» USBMobile Software Version
» USBMobile Driver Version
» BusEngine Version
* Unit Serial Number
Note  When contacting CATC for technical support, please have

available all the revisions reported in the About USB
USBM obile window.
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4.2 Software Updates

When a new software releaseis available, it is posted on the Support page
of the CATC website at www.catc.com/support.html.

To update the software,

Sepl

Sep 2

Sep 3
Sep 4
Sep 5
Sep 6
Sep 7

Sep 8

Sep 9

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

Find the latest rel eased software version on the CATC
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 filesinto your choice of directory.

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

Click OK to run the Setup and begin the installation.

Follow the on-screen instructions to compl ete the
installation.

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

4.3 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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5. Software Overview

The USBMobile Trace Viewer is an application that may be used with or
without the analyzer. When used without an analyzer, the program functions
inaTrace Viewer modeto view, analyze, and print captured protocol traffic
from USBMobile Analyzers. The software will aso allow you to view trace
files created by the CATC USBTracer, Advisor, or Chief. Opening afile
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 USBMobile 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.

5.1 Starting the USBMobile Software
To starting the USB USBMobile Program:

sep1 Click Sart.
sep2 Select Programs.
sep3 Select CATC.

sep4 Click CATC USBMobile.
1o x|

“ File Setup Record Wiew Help

RIS I EEEEEET N B I Y

Hide &my Chirp 's or Chirp K's |SEarEh: Fud
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5.2 The Main Display Windows

While some of the analyzer’s Main Display window options are familiar,

many contain options specific to the analyzer program.

File Setup Record Report Search Wiew ‘Window Help

Table 1. Main Display Pull-Down Windows

Menu | Function
Eile
Open... Opens afile.
Close Closes the current file.
Save As... Saves al or aspecified range of packetsfrom the current filewith a
specified name.
Print... Prints part or all of the current traffic datafile.
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 atraceto atext file or generator file.
Packets to Text (Packet | Packetsto Text (Packet View Format)- Saves trace astext file.
View Format)
Packetsto .CSV Exportstraffic datato afile format compatible with spreadsheet
(Comma Separated and database applications.

Valuesfor Excd, etc.) ...

Packets to Host Traffic
Generator Text File
(-utg) ...

Packets to Device
Emulation Traffic
Generation Text File

(-utg) ...
Data

Savestrace as script file that can be used by the CATC USBTrainer
traffic generator to generate host-side traffic.

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

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 atrace
file (.ush) is open.

Exit Exits the USBMobile program.
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
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Menu Function
Start Causes the analyzer to begin recording USB activity.
Stop Causes the analyzer to stop recording.
Upload Again... Uploads a any portion of atrace. Disabled until apartial traceis
uploaded.
Manual Trigger Causes atrigger in atrace. This button isonly available in Manua
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 awindow 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 Aress.

Search

Go to Trigger Positions the display to show the first packet that follows the
trigger event.

Goto Positions the display to the indicated packet/transaction/transfer

Packet/Transaction/Tran | number.

sfer...

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

Tool Bars Displaysalist of available toolbar buttons.

Status Bar Switches display of the Status Bar on or off.

ZoomIn Increases the size of the displayed elements.

Zoom Out Decreases the size of the displayed elements.

Wrap Wraps displayed packets within the window.

Hide SOF's Hides Start of Frames.

Hide NAK’s Hides NAK'’d Transactions.

Hide Devices Hides packets belonging to specified devices by address and
endpoint.

Hide Chirps Hides the Chirp-K and Chirp-J Bus conditions. These are recorded
only in USBTracer.

Packet Level Displays Packets.
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5.3 View Options

You can hide, display or reset v
toolbars by selecting View >
Toolbar s from the menu bar.

Menu

Function

Transaction Level

Displays Transactions.

Split Transaction Level

trace filesfrom USBTracer and USBAdvisor.

Transfer Level Displays Transfers.
Window
New Window Switches display of the Toolbar on or off.
Cascade Displays al open windows in an overlapping arrangement.

Tile Horizonta

Displays all open windows in a side-by-side arrangement.

Tile Vertical

Displays all open windows in a top-to-bottom arrangement.

Arrange |lcons

Arranges minimized windows at the bottom of the display.

Windows... Displays alist of open windows.
Help
Help (F1) Displays online help for the current software screen. Hit F1in any
USBMohile dialog box to open the online help about that dialog.
Help Topics... Displays online help.
Update License... Opens adialog box for updating your CATC license.
Display License Displays information related to licensing.
Information...
About USB Displays version information about USB USBMobile.
USBMobile

Resetting the Toolbar

From time to time (such as
following asoftware upgrade) itis

v Generator

Cuskomize. ..

possible for the buttons on the
toolbar to not match their intended function. You can reset the toolbar by
performing the following steps.

Sepl

Select View >Toolbar s from the menu bar.
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sep2 Select Customize from the sub-menu.

The following dialog box will open.
Customize

Commands |TDD"JEIISI Menu I Dptiunsl

Categories; Commangds:

Seup = Open...

Record Cloza

Fepart

Search E savess..

Wiew

windaw &h FPrirt...

Hel

Nelﬂ henu [ &, Frint Preview

All Commands Frint Setup... ;I

Drezcription:

sep3 Select the Toolbars tab.
The following dialog box will open.

Customize

Commands  Toolbars |Menu I Dptiunsl

IElEtE

Toolbars:

Wiz Lintitleds Reset |
(w2 nalyziz

[w]Frequently Uzed Feset Al |
[w|Generator

[wtdenuB ar Mew... |
[w|Standard

[w]'iew Lewvel HEame:. |

[} Ehimvtest [atels

Cloze |

sep4 Click the Reset All button.
The toolbar resets to the factory defaults.
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Toolbar

R EE R R T v e
[[pit s Fos e

The Tool Bar provides quick and convenient access to the most popular
USBMoabile program functions. Tool tips briefly describe the functionality
of eachicon and menu item asthe mouse arrow ismoved over theicon/item.

=

e B [@E %

"
e
o]

lﬂ

=
m
(x|

©

g e e o

T»

Openfile

Save As

Preview

Print...

Setup Record Options

Setup Display Options

Start Recording

Stop Recording

Manual Trigger

Zoom In

Zoom Out

Wrap

Hide SOFs

Starts the Trace Navigator

Partial Upload

L
%
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Hide NAK’d transactions

Hide Devices

Hide chirps

Find

Find Next

File Information Report

Error Report

Timing and Bus Usage Calculations

Traffic Summary

Bus Utilization

Display Packets

Display Transactions

Display Split Transactions

Display Transfers
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5.4 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?  [FSMNN [Search: Fud /|
| Trigger?  [FSINMNNI [Search: Fud /|
I | Triggeredl | Ml |Search: Fd . /}El
| |Uploading  |83% done | Search: Fud . ,;‘;l

As recording progresses, the Progress Indicator changes to reflect the
recording progress graphically:

* Inthe Progress Indicator, ablack vertical line illustrates the
location of the Trigger Position you selected in Recording
Options.

— Pre-Trigger progressisdisplayed inthefield 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 thetrigger occurs, the field to the right of the Trigger
Positionfillsintheafter-Trigger color specified inthe Display
Options.

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

You should be aware of two exceptional conditions:

 |f aTrigger Event occursduring the before-Trigger recording, the
before-Trigger color changesto the after-Trigger color to indicate
that not all the expected data was recorded pre-Trigger.
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* Whenyou click Sop beforeor after aTrigger Event, the Progress
Bar adjusts accordingly to begin uploading the most recently
recorded data.

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 Satus

During recording, the current Recording Status is displayed in the next
segment. When you activate the Recor d 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).

— Thetraffic datais copied to disk (overwriting any previous
version of thisfile) using the default file name data.usb. You
can create afile name of your choice by specifying onein the
Recording Options dialog box.

To abort the upload process,
» Press Esc on your keyboard
OR
* Againclick @| in the Tool Bar.

Note: While uploading isin progress, clicking the stop button again brings

up adialog opens adialog that allows you to do a partial upload, flush the

current file, keep what has uploaded at this point, and to continue uploading.
You are asked if you want to keep or discard the partially uploaded data.

When the datais saved, the Recorded Datafile appearsin 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.
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* |f the recording did not result from a Trigger Event, the display
begins with the first packet in the traffic file.

The Partial Upload button isenabled 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

0 40
Frn:|n'||EI.EI tc.|3_1 Totalupload [ 22 MB

Abort Upload?
Select an option;

Stop . but preserve exizting uploaded data

Continug | az if Abart not initiated

Eluzh data and cancel trace completely

When the datais saved, the Recorded Datafile appearsin the main display
window and the Recording Status window is cleared.

* |f 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.

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

Recording Activity

During recording, thefourth segment from thel eft of the Status Bar displays
Recording activity as a series of vertical bars.

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

Search Status
Therightmost segment displaysthe current search direction: Fwd (forward)

or Bwd (backward).
5.5 Navigation Tools

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

Zoom In

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

Click §| on the Tool Bar.

Zoom Out

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

Click E| on the Tool Bar.

Wrap

Select Wrap to adjust the Trace View so that packets fit onto oneline. If a
packet islonger 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.

5.6 Keyboard Shortcuts

Several frequently-used operations are bound to keyboard shortcuts.

Operation Key Combination

Trace Navigation

Find Next F3

Search Backwards Ctrl+B
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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

PID

Goto ACK Shift+A
Goto DATAO Shift+0
Goto DATA1 Shift+1
Goto DATA2 Shift+2
Goto DATAX Shift+D
Goto IN Shift+l

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
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Goto Full Speed J Shift+J

Goto Full Speed K Shift+K

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 Ctrl+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 NAKs Ctrl+Shift+N

Hide Chirps Ctrl+Shift+C
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6. Recording Options
Use Recording Optionsto create and change various features that control
the way information is recorded by the analyzer.
To open the Recor ding Options menu,
Select Recor ding Options under Setup on the Menu Bar
OR

Click EI on the Tool Bar.
The Recording Options window appears:

Recording Options x|

General | OTG I Eventsl .f-\ctionsl

— Recording type Options
{* Snapshot [ Truncate Data Fields Bytes:l 1
[~ Beep'when Trigger Dccurs
" Manual Trigger
™ Event Trigger
—Buffer Size——————— ~ Trigger Pozition
0.250 MB Mat uzed with snapshat
1 ] ' 1 ' ' [ ' 1 LI T N T A |
— Dptionz Hame——————————— Trace Filename & Path
IDefauIt ’7 Change Default Location... |

Save.. | Save &z Default | Load... |

Cancel |

The Recor ding Options window always opens with the General tab
showing.
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6.1 General Recording Options

The Genera 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

TheRecording Typebox presentsthree optionsthat allow “Fecarding tipe——
you to set how USBMobile begins and endsarecording. | ~ gy anshot
The options are: Shapshot, Manual Trigger, and Event R

Trigger. | EEIRLLERE
™ Ewent Trigger

Shapshot
A Snapshot is afixed-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 beginswhen EREE| isclicked and endswhen either
the selected buffer sizeisfilled or the &) button is pressed.

Manual Trigger
A Manual Trigger is arecording whose trigger point is caused by pressing
the Manual Trigger button el ey the toolbar.

Recording beginswhen you click E| onthe Tool Bar. Recording continues
in acircular manner within the limits set by the buffer size. Recording ends
when @| isclicked on the Tool Bar or after post-trigger memory has been
filled following the pressing of the ﬁl button on the toolbar.

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

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

Options

* Truncate Data Fields: Allowsdatafieldsto be truncated during
recording in order to save analyzer memory and allow recording
of more packets. Enter a maximum data length value in the box
marked "Bytes." USBMobile will truncate the data to the stated
value or dightly larger.

Note: Truncation of datamay cause incorrect transaction or transfer decoding.

» Beep When Trigger Occurs. The computer connected to the
will beep three times when a Trigger condition isfirst detected.
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Buffer Size

You can adjust the size of the recording buffer from 0.1 megabytes to 32
megabytes.

The Recor ding type option determines how this buffer is used. Although
there are 32 megabytes of physical memory in the analyzer, the efficiency
of the recording is about a 2:1 ratio of physical memory to actua USB
traffic. Shorter USB packetsyield adightly less efficient recording. The
non-traffic portion of physical memory is utilized for control and timing
information.

Note: The scaleis 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 isavailable only when Manual Trigger or Event Trigger is
selected as Recor ding type.

As an example, if the buffer sizeis set to 16M B, then for the following
Trigger Position settings, the amount of pre- and post-Trigger datais

* 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, 8VIB 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 isfilled 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.

Thedefault option nameisdefault. Default preservesthe current Recording
Options settings.

The purpose of the Options Name box isto give you a place to preserve
different Recording Optionsthat you use on arecurrent 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.
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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.”

To create a new Recording Options name,
sep1 Enter acomment for the new filein the Options namefield.
sep2 Click Save...
The Save Aswindow appears.

sep3  Specify afilename (*.rec)
sep4 Click Save.
To load a Recording Options name,
sep1 Click Load...

The Open window appears.

sep2 Fromthelist of .recfiles, select the onethat represents your
Options Name.

The options settings for that name then display.

Trace File Name & Path

Trace File Name & Path opens a Save Asdialog box for saving your trace
file. The default recording file name is data.usb for Low- and Full-Speed
recordings.

Click Trace File Name & Path.

A Save As... window appears. In thiswindow, you can enter recording file
name *.usb for all subsequent recordings.

6.2 USB On the Go

The OTG recording options allow you to specify On the Go settings for
recording a CATC trace.

Click the OTG tab on the Recording Options screen.
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Recording Options ] x|

General OTG IEventsl Actionsl
—USE On-The-Go
¥ On-The-Gao

 Dual Role Devices
¥ 2DRD's

3
& Dev Name

IB
B Dev Mame

¥ Assume B is Tst Host

Save.. | Save Az Default | Load... |

Cancel |

* OntheGo- Check thisif you aretracing 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 choiceto refer to the
device that receives the mini-a plug.

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

* AssumeB islst Host - Check thisbox if your scenario is one
where the B deviceis 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.

6.3 Events Recording Options

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

Click the Events tab on the Recor ding Options screen.

The Event Groups window appears.

General I oTG

Events |Actions|

— Event Groups

[C1Packet |dentifiers
[C1Token Patterns
[ 1Frame Patterms
[1Device Request
1D ata Pattern
[1Buz Conditions
[1Emars

[ 1Tranzactions
[1Data Length

=

Uncheck Al

Save... |

Save Az Default |

Load... |

0K |

Cancel |

Packet | dentifiers

Select Packet Identifiers under Event Groups.
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The Packet | dentifiers window appears:

—Ewent Groups

W Facket Identifiers
[ IToken Patterns
[ |Frare Pattems
1D evice Fequest
[]Dvata Pattern
[C1Buz Conditions
[|Emors

[ ITranzactions
1D ata Length

ouTt

SOF
SETUP
DATAD
DATAT
ACK
MNAK,
STaLL
FPRE
0=FF
0=C1

Select up to 3 PIDe for Triggerning.

[0 zelected)

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 Patter ns under Event Groups.

The Token Patter ns window appears:

—Event Groups

[C1Packet |dentifisrs
M T oken Patterns
[ |Frame Patterns
[1Device Aequest
[|Data Pattem
[C1Buz Conditions
[|Errors

[ Tranzactions
[1Data Length

B

Uncheck Al

Specify USE token events for Triggering or Filtering.

FID Addr
#1 |ﬁn5' 2 [ I
#2 |Arw = T
#3 |Any "l |_ |_

35



CATC USBMobile Analyzer User's Manual SW Version 2.12

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.

The Frame Patter ns window appears:

—Event Groups——————

[Packet |dentifiers ;I
[C1Token Patterns

[ |Device Request
1D ata Pattem

[ |Buz Conditions [~ &l Start OF Frame packets
[Ermars
[ Transactions Frame Mumber (0-7FF] : |

[ |Drata Length

Uncheck All Filter all SOFz or Trigger on a frame number.

| dentify frame patternsyou want either tofilter out of aTrace View or to use
asaTrigger. You can select either All Sart of Frame packets (SOF) to be
filtered out or specify the Frame Number of aframeto trigger on.

Device Requests
Select Device Requests under Event Groups.
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The Device Requests window appears:

—Event Groups

[C1Emors

[ |Packet Identifiers ;I
[1Token Patterns
[|Frame Pattems
WL evice Request
1D ata Pattemn

[ |Buz Conditions

[ ITranzactions
[1Data Length

Uncheck Al

Pattern Definition
[Hex, msb->Isb, MSE-»LSB]

— Reguest #1

E dit I

MNumber of Eytes: 0 of 8

— Request #2

E dit I

MNumber of Bytes: 0 of 8

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.

The Data Patter n window appears.

—Ewent Groups

[C1Emors

[ |Buz Conditions

[ |Packet Identifiers ;I
[1Token Patterns
[|Frame Pattems

[1Device Fequest

[ ITranzactions
[1Data Length

Uncheck Al

Pattern D efinition

[Hex, msb-»Izb, MSE->L5E)

E dit |

Murmber of Bytes: 0 of 16

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.

Press the Edit button.
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A Bit-by-Bit window appears:

Sep 3

Bit-by-bit

MSE - Byte 0
Byte 1

Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7

Byte 8

Byte 9

Byte 10

Byte 11

Byte 12

Byte 13

Byte 14

LSE - Byte 15

mzh Isb
HAEAHKRKK

HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK
HKAXKKRAKRK

Cancel |

=
o
b2
[
=
o
g
=

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.

Bus Conditions
Select Data Pattern under Event Groups.

The Bus Conditions window appears:

— Event Groups

[C1Packet |dentifiers
[T oken Patterns

[ Frame Patterns
[Device Request
[1Data Pattern
M E s Conditions
[|Errors
[1Tranzactions
[1Data Length

B

Uncheck All

Select one or more types of buz zignaling for Triggering.

Classic Speed Branches Only
™ USB Reset

[ Single-ended one

™ Suzpend

[~ Resume

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

Select Errorsunder Event Groups.

The Errorswindow appears:

—Event Groups

[ |Packet Identifiers ;I
[1Token Patterns

[ 1Frame Patterns [ Bit Stuft
[1Device Request [" Eramelen |~ Excessive Empty Frame Detection
[1Data Paitem I~ CRC Ermpty Frame Count[127 [14127)
[ |Buz Conditions r -
Fid
T " B [~ Babhble Start Yiolation
SD"T‘SL&C '0?: " Eor [~ Babble End Yiolation [ar LOA)
#aseng [ ShoitByte | EOF offet[BS840. ciooks [1-65535]

[~ Time-out or Tum-around Yiolation
Turs arcunad time:ISEI clocks [1-1023]

" BadData Toggle ¢ (1 % OUT

Inel Fesetl™ .t’-‘«cll:lr:lEI Endp:lu_

Specify any combination of errars for Triggering.

Uncheck All

Use any combination of the listed errors as a Trigger.

Bit Suffing, Erame-Length, CRC, Pid, EOP Checkboxes -
Select one or more of these errors to set these as the basis for
triggering or filtering.

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

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

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

Babble End Violation (or LOA) - Select thisto trigger/filter
when the end of a packet occurstoo latein aFrame. Enter avalue
inthe EOF offset box from 1 to 65,535 clocksto 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.
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— 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.
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Transactions
Select Transactions under Event Groups.

The Transactions window appears:

—Ewent Groups

= ~ Transaction 1 ——————
[IPacket Identifiers = TokenPID Addr  Endp Handshake

[IToken Patterns Im I_ I_ Iﬁ

[|Frame Pattems Data

[1Device Fequest -
[ ]Dvata Pattern I Edit... |

[ |Buz Conditions

— Transacton #2—————
Token PID Addr  Endp Handshake

v =il [ [

— Transaction #3
Token PID Addr  Endp Handshake

fo Il [ [ ]

Select Tranzactions for Filtering or Triggerin
Uricheck Al 480 Hag=a

Use any combination of the listed errors as a Trigger.
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Data L ength
Select Data L ength under Event Groups.

The Data L ength window appears:

—Event Groups

[ 1Packet |dertifiers ;I Data Length
[C1Token Patterns
[ Frame Patterns % Equalto
[1Device Request r
Motk Equal b
[C1Data Pattemn R I—
[ 1Bus Conditions  Less than
[JEmors " Greater than

[ Transactions

Fange: 0-2047 Bytes, decimal
[Legal USE values are 0-1024]

Uncheck A Trigger ot specific data lengths or range.

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

6.4 Actions Recording Options

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

Actions Window L ayout

The Actions window displays buttons for the events selected in the Events
window. Events buttons tell USBMobile what it should look for during a
recording. The number of Event buttons displayed depends on the number
of Events selected in the Events window. If no Events are selected, no Event
buttons are displayed.

The upper right corner of the window displays a pair of counters called
Countl and Count2. Counters provide away for setting triggers based on
a passage of a certain number of events. When an event islinked to a
counter, the counter attaches below that event. In the following example,
USBMobileis set to trigger following an In Packet Identifier, then a 25
counts of atoken or an In Packet Identifier, then a Token, then an Error.
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The lower right corner displaysthe Trigger, Filter Out, and Restart
buttons. Action buttons controls the USBMobile response to Event

Recording Options x|

Generall aTG I Ewvents Achons |

FID1(0UT)

PIDZ(IN]

Trigger

E]
Filter Ourt

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

Cancel |

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

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

6.5 Connecting Eventsto 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 aCounter or Action button,
the arrow becomes anchored to the selected button.

To make an association,
sep1  Select one or more Events from the Events window.
sep2 Open the Actions window.

sep3 Click the left mouse button on an Event button such as
Errors.
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Sep 4

Sep 5

The elastic arrow appears.

Point your mouseat thedesired Action
button.

Theelastic arrow will move with your ;
Mmouse pointer.

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.

© Countd [E5535]

© Court2 [l

Trigger

Filter Ourt

II

Restart
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6.6 Connecting Countersto Events
The center section of the Actions window displays two

Counter buttons marked Count1 and Count2. Counters
provide away of triggering after a number of events have passed, such as
"Trigger after the 20th IN packet." Counters have blue dotsin their top left

Trigger

&
Filter Qut

Restart

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,
sep1  Open the Event window and select an Event.

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

sep2 Open the Actions window.

The window will display an Event button that is connected to the
Trigger button on theright viaaline.
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Sep 3

Sep 4

Sep 5

Sep 6

Sep 7

Click the Event button.

An arrow will appear that will connect the Event button to your
Mmouse 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. ® Caurt1 [7)

A pop-up menu will open. This menu j Ee g i)
lets you configure the counter.

™ Change Counter ¥alue

Choose Change Counter Value.
A dialog box will open.

Set the counter to a value of your

i i Input Counter Yal
choice, then click OK. nput Counter Yalue =]

. . [5
The dialog box will close and the P Feunteralue (1. 83535 ;

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

Setting Multiple Conditionswith Counters

You can create multiple event conditions by linking two counters to two or
more events.

Linking Two Eventsto Two or More Counters- If an Event islinked to
Countl and asecond event islinked to Count2, it createsan "or" statement.
This statement reads "Trigger when Countl OR Count2 has reached their
specified values.”
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In this example, USBMobileis set to trigger following an In Packet
|dentifier, then 25 counts of atoken or an In Packet | dentifier, then
aToken, then an Error.

PIO[OUT]

Tokenz

.
2]

Count2 [E55245)

®  Court1 [25)

FIDZ[IM]

Trigger

]
Filter Ourt

Restart

6.7 Using Action Buttons

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

Trigger

[C]
Filter Out

Restart

Trigger
The Trigger button enables event triggering.

Restart

Restart causes countersto 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 "L ook for
IN and Out packets. When 10 OUT packets, trigger. However, if an IN
packet occurs during the count, restart the count.”

PID(OUT]

®  Countd [10]

PIDZ[IN)

Trigger

E]
Fitter Out

Restart

Filter Out/In

The Filter In/Out button causes eventsto befiltered 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 recordsall 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 arecording,

sep1 Click the bluedot on Filter Out. (Note: the 1"
button may say Filter In depending on the @
last action specified.) v Filter Dut

The Filter Out/In menu appears: _ Fiterln

Use this menu to toggle the selection between Filter Out and Filter In.
sep2 Select "Filter In".
The button changes to read "Filter In."
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6.8 Saving Recording Options

To complete your Recording Options settings, usethe features at the bottom
of the Recor ding Optionsscreen. Thesefeaturesremain the same no matter
which of the three Recording Options screens you are working in.

» Click Saveto savethe currently specified Recording Optionsfor
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 apreviously saved *.rec file, thusrestoring 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 Cancd to cancel any immediate changes you have made
and exit the Recording Options menu.

6.9 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.

sep1 Select Sart under Record on the Menu Bar
OR
Click E' 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, s
sep2 Select Sop under Record on the Menu Bar

OR
Click @] on the Tool Bar.

Note: The manual Stop Recording feature is primarily of use when
recording low-speed traffic, which can take along timeto fill the recording
buffer.
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Whileuploadingisstill in progress, hitting the stop button will open adialog
that contains the following options:

» Partial Upload - loads only a portion of the trace.
*  Fush current File

» Keep only what was uploaded so far.

» Continue uploading.

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

To save a current recording for future reference,
sep3 Select Save As under File on the Menu Bar.
OR
Click Ell on the Tool Bar.
The standard Save As screen appears.

sep4 Givethe recording a unique name and save it to a directory.
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/. Display Options
Usethe Display Options menu to specify theway CATC Traceinformation
isdisplayed.
To open the Display Options menu,
Select Display Options under Setup on the Menu Bar
OR

Click == | on the Tool Bar
The Display Options window appears.

Display Dptions x|

General | Color / Format / Hiding | Level Hiding |

Zoom Level: r Trace Wiewing Level

: : s [¥ Packet
¥ Enable Tips ™ Right click cell context menu W T
v wiap [~ Mavigation Bar [ Split Tranzaction
[ Transfer

v Hierarchy Lines
[~ Expand Packet Data Fields by default

r Allow any Toggle value after Bus Reset
[Int and Bulk Endpoints]

™ Ewpand Script-Based Decoded Info by default

r 2-stage SOF Hiding [First click of Hide SOF button
hides anly Empty Frame SOF's)

[~ Display Timestamp at beginning of Packet
[~ Use new Std Regs & Descriptars Scripts [for Video Class]

Fonts

Fields: |[ardl =] B| ]
Data: IEourierNew j Bl Il

Dizplay Configuration M arme :
CATC default

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

oK I Cancel | Aoply |

Restore Factom Presets |

Usethe General Display Optionsto specify the basic appearance of a Trace
View.
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7.1 General Display Options

Use the General Display Optionsto specify the basic appearance of a Trace.

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

Enable Tool Tips: Select to enabletool tipswith explanation text
to pop up when you position your cursor over variousfieldsinthe
Trace View.

Right click cell context menu: This option activates the right
mouse button so that when clicked it displays pop-up menusin
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 sidewaysto view it.

Hierarchy Lines: Displays lines aong 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 hidesonly
Empty Frame SOF’s): Modifies the behavior of the Hide SOF
button. If enabled, the Hide SOF button works in two stages.
Click onceto hideall SOFsthat beginframeswith no USB traffic.
Click twice to hide all SOFs.

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

Use New Sd Regsand Descriptors Scripts (for Video Class):
To support decoding of the Video Class, it was hecessary to
re-write the mechanism by which Standard Requests and
Descriptors are decoded. Thisis 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.

» TraceViewing Level: Allows packets to be displayed as
— Packets
— Transactions
— Split Transactions
— Transfers
» Fonts: Letsyou define the appearance of Field and Data text.

» Display Configuration Name: Provides a comment field that
serves as adescriptive label for the current Display Optionsfile

(*.opt).
Saving Display Optionsfor Future Use
To create anew Display Optionsfile, follow these steps:

sep1 Enter acomment for the new filein the Display Configuration
Name field.

sep2 Click Save...

You see the Save As window.
savens 21
Save it Ia SampleFiles j i £ -

File: name: | Save

Save 53 ype: | LISBMotile Display Options (% opt] =l Cancel |

4

sep3  Specify afilename (*.opt).

sep4 Click Save.
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7.2 Color/Format/Hiding Display Options

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

General Color / Format # Hiding | Lewvel Hidingl

- - — Buz Conditiotg+*
= Format———————  =Bit Dider

£ Hexadeimal ) W58 to 56
a 5B o 5B

Data ! Decimal
Frames :: Biriary — Hiding
Generator ASC :
Or-TheGa " Hidden
Dther  Calr
Packet Fisldz
Packets

Pkt Begin/End
Speed

Split Tranz Fields
Tirme

Transaction Fields
- Trahsfer Fields

[0 zalore avalable far selected item:

Evpand&ll | Colapse al |

Restore Factary Presets I Save.. | Save Az Default | Load... |

Ok I Cancel | Apply |

The Color/Format/Hiding Display Options window allows you to specify
color fields, specify formats of trace data, and hide certain types of data.
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7.3 Color Display Options

To specify colorsin the display, select an item in the Group and Color
column and make the desired color changes in the color pallet screen.

Display Dptions ) x|

General Color # Farmat / Hldlng | Level Hiding |

p g —Data=Drata Length
Group and Color | Format | Bit Order | Hidden | — Farmat e Dyl

[#- Bus Conditions
[ CAC " Hexadecimal £ M5B ta L5B

e S 5B to MSE

MSBloLSE | (f: Binary ~ Hiding
el I” Hidden

- Frames ~ Colar
- Generator
- On-The-Ga Standard | Cuszhom I
- Other

- Packet Fields

- Packets

- Pkt Begin/End

- Speed

- Split Trans Fields
- Time:

- Transaction Fields
- Tranzfer Fieldz

Colors:

- -Fm - -1
i oo . o o e e

Expand &l | Collapse 4l |

Restore Factom Presets Save... | Sawve Az Default | Load... |

oK I Cancel | Apply |

Usethismenu to customizethe colors associated with each fieldinthe 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).
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r— Color

Standard  Custom |

Caolors:

7.4 Formats Display Options

-

H- Packets
- Pkt Begin/End
=~ S_peed

EI Tirne

- Bus Conditions

-CRC

-Drata

- Frames

- Generatar

-On-The-Go

- Other

- Packet Fields
-- FID Types
[l Token Addressing
B Split Parameters

-

=8 plit Trans Fields

B S plit Tranz Mumber 8=l

Dec uFrame

Time LI

56

You can aso customize the colors by using the options in the Custom tab.

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 | Farmat | Bit Order | Hidden |
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The following formats are available:
-Packet Fieldz=FID Types=*

—Format——— —Bit Order
¥ Hexadecimal ﬁ M5B to LSE
= Decimal L5SE to MSE
g Sinary —Hiding
A5
[~ Hidden

Not every format is available for every item.

7.5 Hiding Display Options

To hide one or more fields from the trace, select the appropriate item from
the Group and Color column, click the Hidden checkbox, and click the Save

button.
Hiding—————
{ ¥ Hidder:

You can aso hide packets and transactions from a trace, selecting the
desired optionsfrom 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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7.6 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

Addr: Endp:
" Hide Start-0f-Frame Packets o o -
ooz m
: : . ooz o
™ Hide NAK'ed Transactions 0 0
ais o ol
I™ Hide Chitp Bus Conditions 005 02
aos 03
o5 o4
aos ol
r— Hide Packets According to Speed EEE E] ;I
I Hide Law Speed Packets Hide Packets Bazed on Channel
[ Hide Full Speed Packets [~ HighSpeed [ChO]
[ Hide High Speed Packets [ Classic Speads [Ch 1]

Fiestore Factory Presets Save... | Save As Default | Load... |

Qg I Cancel | Spply |

7.7 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 Saveto savethe currently specified Display Optionsfor 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 toload apreviously saved *.opt file, thusrestoring a
previous set of Display Options.
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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.

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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8. Reading a CATC Trace

0 Packet H S0F Frame # [CRCS | Pkt Len

0 - [ OxAs 1567 | 0x1C 12 124767 ps 00000.4056 3310
0 Packet H S0F Frame # [CRCS | Pkt Len

1 s Oxis MEE? |01 14 124 767 ps 000004057 3908
0 Packet H SOF Frame # [CRCS | Pkt Len

2 - [ OxAs MEE.? | 0x1C 12 124.800 ps 00000.4058 3303
0 Packet H S0F Frame # [CRCS | Pkt Len

3 - | OxAs ME6.7 | Ox1C 12 124.800 ps 000004055 3908
0 Packet H SOF Frame # [CRCS | Pkt Len

4 -> OxA5 Ma6.7 | 0x1C 12 124 767 ps 00000, 4060 3308

8.1 Trace View Features

The packet view display makes extensive use of color and
graphicsto 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 aresolution 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.)

0 Packet H SOF Frame # [CRES Fkt Len

0 - [ (It 1156.2 | Ox1C 12 124,767 ps 000004056 3910
0 Packet H SOF Frame # [CRCS Pkt Len

1 s A5 11662 | Ox1C 14 124 767 ps 000004067 3903

Microframes
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8.2 Set Marker

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

sep1 Left-click on Packet # (or Transaction # or Transfer #) for
the packet you wish to mark.

The Packet menu appears.

Packet Frame # [CRCS| Pkt Len

3 124,800 ps 00000.4059 3908
Show Raw Bits
o Packet I | [ rame # (CRCS | Pkt Len m
4 Set marker 124 767 ps 00000.4060 3908
o Packet Time From Trigger Frame # [CRCS [Pkt Len m
= 124767 ps 000004061 3306

Time From Marker

o Packet - ; Frame # [CRCS| Pkt Len
B o 1157.0 | 0x03 | 12 |[124.800ps|  00ODO.4062 3905

Color

o Packet e Frame # [CRES| Pkt Len
7 ' — 1157.1 | 0x03 12 124 767 ps 000004063 3906

sep2 Select Set Marker.

The Edit Marker Comment window appears. You can enter a
unique comment about this packet:

Edit Marker for Packet # 1 _ x|
Fress <Chl - Enter: to inzert a line break.
0K I LCancel |

Sep3  Enter your comment.
sep4 Click OK.

A marked packet isindicated by avertical red bar along the left edge of the
packet # block:

0 Packet H SOF Frame # [CRCS  Fkt Len
1 - [ A5 1166.2 | Ox1C 14 124767 ps 00000, 4057 2002
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8.3 Edit or Clear Marker

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

sep1 Left-click on Packet # (or Transaction # or Transfer #) for
the chosen packet.

The Packet menu appears:

o Packe: ] Frame # [i2
1
Showe Rave Bits
o Packe
2 Edit marker
o Pa ; =)
Time From Trigger
0 Packe: Time From Marker
4 -
Formak
o] L;ke Calor
Hide
Me-l
To edit the Marker Comment,

sep2 Select Edit Marker Comment.
The Edit marker comment window appears.

Edit Marker for Packet # 4 x|

The hub driver reads the status for port and continues with ;I
the port initialization.

]

Fress <Chl - Enter: to inzert a line break.

Ok LCancel |

sep3 Edit the comment as desired.
sep4 Click OK.

To clear aMarker,
sep5 Click Clear Marker.

The vertical red Marker bar disappears.
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8.4 View Raw Bits

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

To view the raw bits,

Sepl

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

The Packet menu appears:

Frame # [CRCS Pkt Len

. Frame # [CRCS [Pkt |en

B Frarne # [CREE] Pkt Len
1662 [onic| 12

1156.7 | Ox1C 12

B Frame # [CRCE Pkt Len

1156.7 | 0x1C 14

o | Packet FIAREN [ S0F
1 Packet 1
: Packe: Shiow Raw Bits
2 Edit marker
0 Packe Clear marker
3
Time Fram Trigger
I ] iﬁ;ke Time From Marker
. Backel Farmak
5 Calar
Hide
a Packe:
sep2 Select Show Raw Bits.

The Raw Bits View for that packet appears:

Raw Bits display for Packet # 0

| SYNC

| Pid

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]

| Frame # | CRE |

IREANEERSEIN
LT

,7
— Packet Stuff Bit Stuff Bit Error Zoom
<-F'rev| Mext ->| [~ Show Stuff Bits Erey | [t | FF'rev | Neyﬁ‘ Fj J—‘

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

out on packets.
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Using the Packet Buttons

The bottom left of the Raw Bits View contains buttons for navigating to
different packetsin the trace. Under Packet, the Prev and Next buttons
allow you to show raw bitsfor the previousand forward packetsin thetrace.

Packet
<- Prew | M et - |

Using the Stuff Bit Buttons

The bottom center of the Raw Bits View contains a checkbox and buttons

for viewing Stuff Bits. Select the Show Stuff Bits checkbox and then click
the Prev button to view previous stuff bitsin atrace. Click the Next button
to view show the next stuff bitsin atrace. Under Stuff Bit Error, click the

Stuff Bit Stuff Bit Errar
¥ Show Stuff Bits Fres | [ et | Fres | [t] ezt |

Prev button to view previous stuff bit errorsin atrace, and click Next to
view stuff bits forward in atrace.

Using the Zoom Buttons
Use the buttons to view larger or smaller views of raw bits.

8.5 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 m
0D 00 00 00 00 04 00

Data Fields can be easily expanded or ’hData
collapsed by clicking the small triangular arrows
on the left side of the datafield.

Double-Clicking to Expand/Collapse Data Fields

Datafields can a so be expanded or collapsed by double-clicking anywhere
in the data field.
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Expanding or Collapsing All Data Fields

All datafields can be expanded or collapsed by selecting Expand All Data
Fieldsor Collapse All Data Fields from the data field pop-up menus.

Expand or collapse all datafields by holding down the button for more than
a second.

Using the Data Field Pop-up Menus

Datafields can be expanded or collapsed by clicking in adatafield and
selecting Expand Data or Collapse Data from the pop-up menu.

To expand and collapse data using the menu,

sep1 Left-click on Data in the Data packet you want to expand or
collapse.

If your Data Trace View is currently expanded, the Collapse Data
menu appears.

Data Field

Wiew Data Block.

Collapse Data
Expand all Data Fields
1 Collapse All Data Fields

Farmat 3

Calar 4

Em Hide :

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

‘Wieww Daka Block,

Expand Data
S B

Expand all Data Fields

Callapse All Data Fields

Format 4

Caolor »

Hide

sep2 Select the desired Expand Data or Collapse Data menu item.

The Trace View isrepositioned with the selected packet(s) adjusted
in the format you have specified.
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8.6 View Data Block

The data field pop-up menu has an option for
viewing the raw bitsin adatafield. To view

Collapse Data

these bi ts, E Expand All Data Fields !
. . . C Collapse All Data Fields
sep1 Click inthe datafield to openthedata —
field pop-up menu. Format 4
. Color »
sep2 Select View Data Block.
Hide
The View Data Block window will P TITARR R T T === A9
open.
EData Block of Packet & 7 x|
Offzet:
00000 |g1 o1 ;I — Format
% Hex
" Decimal
 ASCI
" Binary
— Show per ore line
IS_Ibytes 'I
v Space out
— Bit Order
¢ M5SE
" LSB
K| 3| 4 F'revl [ |
Data Black size is 2 bytes Save Data Block... | EIDSB

g

The View Data Block window has options for displaying the raw

bitsin different formats:

Format - Letsyou display datain 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.
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8.7 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 detail s about the
field. Tool tips are available for the tool bar and in areas of the packet view
screen.

= * ADDR EERENNERCS EGF
0xH 2 a Ox15 | 233 ns||183 ns oooo4. 2833 6330
:'51:&1:1:3 SETUP transaction to a control pipe

8.8 Hide SOF Packets

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 5% to hide all SOF packets.

8.9 Hide NAKs

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

Click ¥ to hide all NAK packets.

8.10 Hide Devices

Click the %, to open atear-off window that allows you to select any
address/endpoint combination that you want to hide.

8.11 Hide Chirps

Click the % to hide any Chirp-J or Chirp-K packets recorded in a
USBTracer trace. USBMobile does not record these signals.

8.12 Switch to Transactions View

A Transaction is defined in the USB specification asthe delivery of service
to an endpoint. This consists of atoken packet, an optional data packet, and
an optional handshake packet. The specific packets that make up the
transaction vary based upon the transaction type.
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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, click ﬂ to on the tool bar.
The Trace View screen isre-drawn to display Transactions.

CEplit] Hub Addr Port
0x5A4, 7.200 ps

Packet H

ACK
199 ns

43233 - |

0x4B
Packet H ADDR REeIER CRES Pt Len
43234 - [ 400 ns 00003, 4058 3292

Packet H ACK Time Stamp
43235 ? = 0x4B 5] 550 ns 000034058 3324

Note: This menu selection displays a check mark 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 aso switch to Transaction View from the Menu Bar:

sep1  Select Display Options under Setup.
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The Display Options Gener al window appears:

x
General | Color / Format # Hiding | Level Hiding |
Framni Lol — Trace Yiewing Level
: ; ; [¥ Packet

¥ Enable Tipz ' Right click cell context meru W T

v ‘wrap [~ Mavigation Bar [~ Split Tranzaction

v Hierarchy Lines I~ Transfer

[~ Expand Packet Data Fields by default

u Allove anp Toggle value after Bus Reset

[Int and Bulk Endpoints]
[~ Expand Script-Based Decoded Info by default
O 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 Az Default | Load... |

(] I Cancel | Apply |

sep2 Check Transactions.
sep3 Click OK.
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8.13 View Decoded Transactions

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

ction |[H(§ C=plit| Hub Addr Port [Speed ENDP

= Cil 1 1 Full 0x96 2 1] 0x54 7.200 ps
ian S5 ENDF ACK
Ctrl 1 1 Full 0x96 2 1] OxdB

o |__Packet H[SPLT |88 Hub Addr Port S E ET [CRES Pkt Len m
199 ns

43233 > [

0 Packet
43234
0 Packet
43235

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 bel ow each decoded transaction. Each row shows
atransaction with a unique numeration, alabel, and color-coded decoding
of important data.

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,

sep1 Left-click on the transaction number you wish to view.

The Expand Transaction menu appears.

03B 9.733 p=

Expand All Transactions

. - T R bRequest nhalue uglndeax Bng #
Callapse All Transactions H-D|5|D|SET_ADDRESS | Mew address 1 | 0:0000 T

E| Expand This Transaction
L) 20546 ms

Set marker
110 bytes upea =} 40048 ms
¥ Transar Formak 3 bRequest witfalue wilndes | wlen:
i} ol b D-#H| 5|0 | ET_DESCRIFTOR | DEVICE type | 00000

Transa RN
= 110 byt,es 03B

sep2 Select Expand This Transaction.

9.000 ps

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

To collapse atransaction, 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 atransaction:

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

8.14 Switchto Split Transaction View

T SplitTrans [L ENDF =
44 H 0x96 3 u] 1112 01 00 01 00 00 oo 08 0x4B

Split Transactions View lets you view traffic with Split Transactions
recorded on a CATC High Speed analyzer such USBTracer.

To select Split Transaction View,
sep1  Click the ¥fs| button on the toolbar.

The Trace View screen isre-drawn to display Split Transactions.

You can a'so switch to Split Transactions View from the Menu Bar:

sep1 Select Display Options under Setup.
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The Display Options Gener al window appears:

General | Color / Format / Hiding | Level Hiding |

Zoom Level
¥ Enable Tips
v “wiap

W Hierarchy Lines

™ Expand Packet Data Fields by default

u Allow any Toggle walue after Buz Reset
[Irt and Bulk Endpoints)

[~ Expand Scpt-Based Decoded Info by default

u 2-ztage SOF Hiding (First click of Hide SOF button
hides anly Empty Frame S0F's)

[~ Display Timestamp at beginning of Packet
[ Usze new Std Reqs & Descriptars Scripts [for Yideo Clazs)

[ Packet

[ Right click cell context menu W st

[ Mavigation Bar [~ Split Transaction
[~ Transter

Farnts

Fields: |l

=] B| 1]

Data: ICourierNew j Bl Il

Dizplay Configuration Mame :

CATC default

r— Trace Viewing Level

Fiestare Factory Presets Save... | Save Az Default | Load... |

o |

Canhcel | Aoy |

sep2 Check Split Transactions.

8.15 Switch to Transfer View

A Transfer isdefined 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. USBMobile 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,
sep1  Click %] on the toolbar.
The Trace View screen isre-drawn to display Transfers.
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Note: Selecting Show USB transfer s 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:
sep1  Select Display Options under Setup.

The Display Options Gener al window appears:

Display Dptions x|

General | Color / Format / Hiding | Level Hiding |

— Trace YWiewing Level

. _ : [¥ Packet
¥ Enable Tips [ Right click cell context menu [~ Tranzaction

v wiap [~ Mavigation Bar [ Split Tranzaction
[ Transfer

Zoom Lewvel:

v Hierarchy Lines
[~ Expand Packet Data Fields by default

r Allow any Toggle value after Bus Reset
[Int and Bulk Endpoints]

™ Ewpand Script-Based Decoded Info by default

r 2-stage SOF Hiding [First click of Hide SOF button
hides anly Empty Frame SOF's)

[~ Display Timestamp at beginning of Packet
[~ Use new Std Regs & Descriptars Scripts [for Video Class]

Fonts

Fields: |[ardl =] B| ]
Data: IEourierNew j Bl Il

Dizplay Configuration M arme :
CATC default

Restore Factom Presets Save... | Sawve Az Default | Load... |

oK I Cancel | Aoply |

sep2 Check Transfers.
sep3 Click OK.
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8.16 View Decoded Transfers

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

©  Transfer
8
T T ion

ENDP bReguest
SET 2 0 SET_CONFIGURATION | New configuration 1
F ENDP bReguest
2 0 H-=D| 5| D[ SET_CONFIGURATION | New configuration 1

2
Packet | Sync ADDR J=REl CRES| EQOP:
3030 - 096 2 a 0x15 |280 ns | |283 ns
Full Speed
00003.3950 2134
Packet F Sync Time Stamp
3031 < | 00000001 IESTS 250 ns || 11.217 ps 00003.35950 2326

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, alabel, and color-coded decoding of important data.

To view decoded transfers, select Transfer Level from the View menu.

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,
sep1 Left-click on the transfer number you wish to view.

The Expand Transfer menu appears:

SRS bR e quest] v alue (windex

Expand This Transfer

Expand all Transfers

Collapse All Transfers

Set marker

Fotmat L4

Cofor »

bRegquest| vifalue (winde:x

Hide
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sep2 Select Expand ThisUSB Transfer.
The screen displays the selected transfer in expanded format.

“  Transfer ENDP bReguest
8 SET 2 0 SET_CONFIGURATION | New configuration 1
" Trar F EMDP bRequest
1 0xB4 2 0 H-=D| 5| D[ SET_CONFIGURATION | New configuration 1
windex| wlength ACK
00000 a 0x4B 36.333 ps
ENDP
a IESTS 14.417 ps
ENDP
a IESTS 14.250 ps
ENDP
a IESTS 14167 ps

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 atransfer, 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 Transfer s menu to shift
between expanded and collapsed views of atransfers:

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

8.17 Decoding Protocol-Specific Fieldsin Trans-
actions/Transfers

When transfers or transactions are displayed, thefieldsin setup transactions
or control, interrupt, and Bulk transfers by default do not get decoded and
are shown in hexadecimal values. The exceptions are setup transactions and
control transfers for standard USB device requests which are always
decoded.

76



CATC

USBMobile Analyzer User's Manual

SW Version 2.12

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.

8.18 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.
Thisway you can refine the trace view to a packet range
in the trace that is most interesting to you. Thisrange can
be set by you to show smaller parts of the trace.

To display the Navigator bar, click @ inthe
toolbar.You can also select the Navigation Bar checkbox
in the Display Options General window to have the
Navigator open whenever you open the Trace software.

TheNavigator bar can berepositioned in thetrace 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 when opened.

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

At any time, alinein the navigator bar of one pixel in

H I |I| LA R |||| [0 E AT SEL \

height represents afraction of the trace data. If the Navigation bar is 400

pixelshigh, then each bar in thisexamplewoul d represent 1/400 of thetrace.
If the trace had 4000 packetstotal, 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 or bottom to set the size of a packet range. Drag
the entire squareto set the packet rangeto 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 ko Whole Trace

Set Range near Packet 112

From Packet 108 To Packet 273 Recent Ranges

From Packet 192 To Packet 275

From Packet 29 Ta Packet 115

From 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.

* Recent Ranges displays a history of ranges that were previously
selected.
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Navigator Bar Attributes

\

Pre/Post Trigger Bar

| Il

+ Brown - Pre-tnigger packets
+  Tellow - Post-trigzer packets

Errors Bar

+ FEed- Packet errors in a trace

Traffic Type Bar
+  Datkred - Eeset
+  Purple - Suspend
s Grey - Stall
+ Pk - Control transfers

+  PBrown - Data transactions
+  PBlaclk - MAE d transactons
+  Light blue - Start of Frame {(SOF)

‘ ||||||| || ||||||||| |Hil || | |||||I || |I|

Thetraffic 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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9. Decode Requests

9.1 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,

sep1 Left-click oncein 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 Sandard Request, you see the Decode Standar d
Request menu:

LISE Device Request

Decode Standard Request

Refresh Decoding For this Trace File

Farmak 3
Caolor 3

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

IMap Request Recipients to ClassfYendor Decoding. ..

Load mast recent decoding mapping. ..

Refresh Decoding For this Trace File

Format ]
Color 4
Hide

1 byte|| 324500 ps 00

HCI cammand
Mass Strg Class UFI CBI Requests
Mass Strg Bulk-Only Requests
PTP Still Image Class Requests
Hub Class Requests

HID Class

Prinker Class

Communication Class

ﬁ Audio Class

If you select Vendor Request, you seethe Decode Vendor Request
menu:

LS Device Fequest

Decode USE Reguest
ndor Request

e o B |
USE Advisor  Command Set

Request Recipients to ClassMendor Decoding

Search for the next SETUP Packet [dentifier
Export Data

Decoding Sandard Requests

When you select Decode Standar d Request, you see awindow displaying
the decoded Standard Request:

Standard Request [packet #1515) [ ]
Setup Data: &0 08 00 01 00 OO0 12 a0 Data stage (18 bytes) : -
Direction: Device-to-host

Type: Standard LDEVICE Descriptor
RBecipient: Device | —mmm——
——————————————————————————————————————— Off=zet| Field | Walus | Description
bRegquest CET_DESCRIPTOER [-=———— | eemeeececasoososooos | o==e=e= | cemeeecacaooososooos
a | blength | 0OxlZ |The size of this
w¥alue LEVICE type | | |descriptor is 18 bytes
—————— | === | | e
windex: 0x0000 1 | hDescriptorType | 0x0l |DEVICE Descriptor Type
—————— e [
wlhength: 18 z | bodUIEE | Ox01l00|Device compliant to
| | Ithe TSE
] | |specification
] | |wersion 1.00
] P e s = oo s
4 | blewicellass | 0x09 |The dewice belongs —
Previous | Done | Mext I 4| | b

Shown hereisa 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:

[I5E Mevice Hequest |
Decode USE Request h
Decode Class s8
. : HID Clazs
Beguest Recipients to Clasz fendor Decoding Printer Class
Search for the nexst SETIP Packet |dentifier Communication Class
Ewport Data Audio Clazs

Thedrop-down menu liststhe Classeswhose definitionsare contained in the

analyzer.
sep1 Select the Class which agrees with the Setup Address
sel ected.

You see a Decode Request screen (similar to the one below) that
providesyou with definitionsfor theindividual fields of the Request

and the returned data:

Hub Class Request [packet #1338]) %]
Setup Data: AT 00 00 00 Oz 00 04 OO0 Data stage (4 bytes) : 1=
Direction: Dewvice-to-host Port 2tatus bits (bytes 0-1) :

Type: Class Eit 0: PORT_CONMECTION 1
Pecipient: Other Bit 1: TORT_ENABLE 1
——————————————————————————————————————— Bit Z: TDPORT_SUSPEND u}
hEBEequeast: GET_STATUS Bit 3: PORT_OWER_CURRENT a
Eit 4: TPORT_RESET u}
wialue: Qx0000 Eit 8: FPORT_POWER 1
Bit 9: TPORT_LOW_ STEED u}
windex: For Port £ Z
Port Change bits i(hytes 2-3)
wlhength: 4 Eit O C_PORT_ COMMNECTION u}
Bit 1 C_PORT_ENAELE u}
Bit Z: C_PORT_ SUSTEND u}
Eit 2 C_PORT OVEL CURRENT u}
Eit 4 C_PORT RESET 1 o
A 7 - -

] 2] -

Previous | Dane | Mext I il »

Shown hereisasample GET_STATUS Hub Class Request.

Decoding Vendor Requests

Decoding aVendor Request i s 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 e HEques:

Decode USE Request

Decode Clasz Request r

Beguest Recipients to Clazz fendor Decoding

Search for the next SETUP 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. The USB
Decode Request screen appears.

U5B Device Request [packet #398)
Setup Data: A3 00 00 00 0OF 00 04 00 Data stage (4 bytes) : -:J
Direction: Device-to-host 01 01 01 oo

Type: Class
Becipient: Other

wialue: Ox0000

windeaxy: Ox000EZ

wlhength: 4

Kl A

| Uone I ll _’I—I

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

Class and Vendor Definition Files

CATC analyzersuse script filesto decode class and vendor requests. These
script files are read when the application isinitialized. Once read, the
analyzer then decodes class and vendor requests as instructed by the files.

.REQ Filesand .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 CATC's earlier USB analyzers and uses uses fixed
definitional structures. CATC provides.req filesfor the following requests
and classes:

» Standard Requests (standard.req) (Not used with Video Class
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 aVendor Request
definition file (vendor.req).

To add your own .req file for a Class or Vendor Request,

sep1  UseNotepad to create and edit your own Request Definitionfile (for
example, my_vendor_commands.req).

Note  Tolearn to write such afile, review the Request (.req) files
provided by CATC.

sep2 Add the name of your Request file to the request.st file.

sep3 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 filesarefound in the Scriptsdirectory 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 Regs & Descriptors Scripts (for Video Class)” for
video. ThefileVideoCurrentEntityldMap_EditMe.incinthe
VideoClass directory will also need to be edited. You will be
assigning entity IDsto corresponding Control types. The
instructions are in that file.

9.2 Class/VVendor Decoding Options

Thisinterface 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 Classtype you have selected.

Request Recipient to Class/Vendor Decoding
To assign a decoding group to arequest recipient,

sep1 Left-click oncein the packet's SETUP field.
The Decode Request menu appears:

= Weyize Hequest

Decode LUSE Request
Decode Clazs Request »

Request Recipients to Clasz Yendor Decoding

Search for the nexst SETUP Packet [dentifier
Export Data
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sep2 Select Request Recipient to Class'Vendor Decoding.

The Request Recipient window appears:
Fequest Recipients and Endpointz <=> Class/Yendor Decod... |

FRequest Recipients I Erdpoints I

Fiequest Recipient Clazzfdendor Decoding

: 0. Glob: Hub Class
Address 0x03, Global Hub Clazs
Address Ox04, Interface 0 HID Claz=
Address Ox05, Interface 2 HID Claz=
Address 0405, Interface 0 Audio Clazs j

ClazzMendor Decoding Groups
I j Azzign to Recipient |

[T EeepAcross Becordings

k. I Cancel Sl Help

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

decoding isassigned for arecipient, nothing isdisplayed next to the address.
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To select arecipient for which to assign or modify its Class/Vendor
decoding,

sep1 Display the Class/Vendor Decoding Groups drop-down
menul.

Request Recipients and Endpointz <=> Class/fYendor Decod._.

Request Recipiants | E ndpoints

Request Recipient ClazeMendor Decoding

Address Ox02, Global Hub Clasz
Address 003, Glabal Hub Clasz
Addresz w04, Interface O HID Clasz
Address 005, Interface 2 HID Clasz
Address 005, Interface 0 Audio Class ;I

ClazzMendar Decoding Groups

j Azzign o Recipient I

- Mo Decoding ---

Hub Claz=

~—HID Claz=

Frinter Clasz

Communication Clazs

Audio Class

YWirelesz Controller [Bluetooth]

Al Help

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

sep2 Inthe Request Recipient field, highlight a Recipient.

sep3 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.
sep4 Click Assign to Recipient.

The name of the selected decoding group appears next to the
selected Address in the Request Recipient field.

sep5 Click OK.

Class/Vendor Endpoint Decoding

Some usb endpoints can transfer formatted data that is defined in various
device class or vendor specifications.
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USBMobile provides the same decoding capabilities for data sent on
endpoints as for device requests. You can define decoding for endpoints by
adding Endpoint Data construct to your .req file (see examplesin hub.req
and bluetooth.req.)

To assign a Class/VVendor Endpoint decoding,
sep1 Left-click oncein the packet’'s IN or OUT field.

The following menu appears.

[ e et it data

Decode a: Hub Status Change Endpoint

Bequest Recipients to ClaszM\endor Decoding

Search for the next [N Packet |dentifier
Expart Data

sep2 Select Request Recipient to Class'Vendor Decoding
The Request Recipients and Endpoints dialog box appear.
sep3 Click on the tab marked Endpoints.

The Endpoints dialog box appears.
Request Recipientz and Endpoints <=> Class/Yendor Decod. .. |

Fequest Recipients  Endpoints I

Endpaoint Clazzvfendor Endpoint Decoding

Hub Status Change Fndpo
Hub Status Change Endpoint

.ﬁ.ddress I:I:-cI:IS Enl:lpI:unt Qx071, IM
Addrezs Ox04, Endpaint 0x07, 1M
Addreszs 0x05, Endpaint 0x03, 1M

Addrezs 0x05, Endpoint 0=04, OUT

Clazzfendor Endpoint Decoding:
I j Azzign to Endpoint

[T EeepAcrozz Becordings

] I Cancel Sl Help

The Endpoint field shows all the Endpoints found in the Tracefile.
Displayed on the right are the names of Class/VVendor Decoding that are
currently assigned to Endpoints.
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To select an endpoint for assigning or modifying its Class/Vendor decoding,
sep1 Display the Class/Vendor Decoding Groups drop-down menu

The Class/Vendor Endpoint Decoding drop down menu appears.
Request Recipients and Endpointz <=> Class/fYendor Decod._. |

Request Recipients  Endpoints I

E ndpoirt ClazeMvendor Endpoint Decoding

Address Ox oint 0x01, 1M Hub Statuz Change Endpoint
Addrezs 0x03, Endpaint 0x07, 1M Hub Status Change Endpaint
Addrezs Ox04, Endpaint 0x07, 1M

Addrezs 0x05, Endpoint 0=03, 1M

Address 0x05, Endpaint 0x04, OUT

ClazzMendar Endpaint Decading:

j Asgzign to Endpaint

- Mo Decoding -

Hub Status Change Endpaint

— Comrmumication Class Maotification
Bluetooth HCI Ewvent Packet
Bluetooth ACL or SCO Data Packet

k. I Cancel e 1] Help

sep2 Inthe Endpoint field, highlight an address, Endpoint, and
Field.

sep3 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.

sep4 Click Assign to Endpoint.

The name of the selected decoding type appears next to the selected
Addressin the Endpoint field.

sep5 Click OK.
To decode

sep1 Left-click thefield marked IN or OUT. You will see the
following or similar menu:

[ transactiom it data

Decode a: Hub Status Change Endpoint

Bequest Becipients to Clagz fendor Decoding

Search for the next IM Facket |dentifier
Export Data
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sep2 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 Dhﬂ
Port Z change detected
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10. Other Features

10.1 Search

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

To view the Search options, )
a0 ko Trigger
* Click Search inthe Menu Go ko Packet)Transackionf Transfer. .,
bar.
Go ko Marker *
The Search drop-down - ,
menu appears. _
' % Find...
Goto Trigger 7 Find Mext F3
Note  Go to Trigger is enabled only -
when a trigger has created the gearch Direction Forward

traffic file.

To display a Trigger Event,
» Select Goto 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,

sep1 From the menu bar, select the command
Search > Go to Packet/Transaction/Transfer

The Go to Packet window appears.

Go to Packet!/Transaction/Transfer

Go to : IPackt:t j Iﬁ

Cancel |

sep2 Select the desired viewing level (packet, transaction etc.) from the
drop-down menu next to the words Go to.
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Sep 3

Sep 4

GotoMarker

Enter the number of the packet you want to display.
Click OK.

The Trace View isrepositioned with the sel ected packet at the top of
your screen.

To ingtruct the analyzer to display a marked packet,

Sepl

Sep 2

Note

GoTo

Select Goto Marker under Search on the Menu Bar.

You see adrop-down menu listing the marked packetsin that Trace
View:

Seatch iew ‘Window Help

30 ko Trigger

ez @ da

Go ko Packet/Transackion)Transfer. ..
Go to Marker Packet # 4 (Marker1)

Go ko k Facket # 15 (Markerz)

Eind... all Markers. ..

“%_ Find Mext F3 I
Searrh Mirerkinn Frirvaard

Select the desired packet from the displayed list.

The Trace View isrepositioned with the sel ected packet at the top of
your screen.

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.

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

Sepl

Select Go To under Search on the Menu Bar.
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The Go To drop-down menu appears.

Search View Window Help
=0 ko Trigger % | S S ‘

Go to PacketTransactionTransfer ...

ENOR!

Go to Marker Chpl+1 ¢
EI:I t|:| EID *
i Q> il ALY Error Shift+E
. N
| Q; Find Next 3 Specific Errors
[rata Length r
Seatch Direction Forward

Addr & Endp »

T soF mm

1 omes 9 019 | 250 ns||997.08: Bus Conditions b

m SOF Split Hubaddr 2 Paork k
3085 10 | 0x1B | 250 ns||097 08 Or-The-Go v

Imm Channel b
3045 11 | 0:04 | 250 ns || 997 .08

sep2 Select the event you want to go to and enter the necessary
information.
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Packet IDs (PIDs)
Search Wiew ‘Window Help
| GotoTrgger v v Bo G

Go to Packet) Transaction) Transfer, .

o to Marker Chrl+1 b
1 (} Find... AMY Error Shift+E In Shift+I
| Q} Find Next - Specific Errars 4 SOF Shift+F
Data Length 4 SETLE Shift+5
Search Direction Forward
i Addr & Endp 3 DATAD shift+0
SaF
I 5OF Split HubAddr & Port (2 DATaE Shift+2
| (I 10 0x1B | 250 ns|| 997 .087 On-The-gc: ¥ Do SHiFE+I
| soF Channel » ACE Shift+a
(N 11 004 | 250 n= || 297 .08
MAEK Shift-+r

M s=or m
T oxes 12 012 (250 ns||233 ns 000011324 4382 STALL b
e [ M. Sift+f
1 | 007 [280 nz|[233 ns 000041324 4577 PREJERR s
250 nz|| 5.000 ps 000011324 4772 SRLIT Shife
PINE Shift-+G
232 nz 000041324 5167 Reserved (0} SHift+R
500 nz| 000011324 5362 DATAx Shift-+0:

Select the type of packet you want to go to.

ANY Error
Search  Wiew ‘Window Help
30 ko Trigger : % | S % “ @ @

Go to Packet/Transaction) Transfer ..

G to Marker Chrl+0 ¥
PID 3
1 Q} Find. .. ARY Error Shift+E
" N
| $ Fird Nest - Specific Errars
Data Length 4
Search Direction Forward
| Addr & Endp k
SOF »
1 oxes 8 O:19 | 250 ns |[297 .08 Bus Conditions b
: SOF Split HubAddr & Part 3
[y 10 [0x1B [250 ne||207.08: on-The-Ga »
Frame # [ERES] EGF m Channel ,
00 | 250 ns || 997 .02

Select ANY Error to move the display to the next error.
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Soecific Errors
The Errors menu allows you to search for five different types of error: PID,
CRC5, 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 exampl e below.

Search  Wiew window Help

E o ko Trigger %|%’ %' “@{D‘¢

Go ko Packet/Transaction) Transfer. ..

| | G0 ko Marker Chrl+r »
H % Find. .. Ak Error Shift+E
N % Find Mext 3 Specific Errors PID
1 Data Length 4 CRCS
Search Direction Farward
addr & Endp 3 CRCIE

T sor
T s 9 | 0x19 | 250 ns| 007 08! Bus Conditions » Packet Length
- A Split HubAddr & Part 3 Skuff Bits
] 10 |Ox1B | 250 ns||997 .08 SrelieEn § =
SOF

Frame # [CRCS| EOP Channel » Babble Start
Ox04 | 250 ns||997.081 :

Babble End (LOA)

SOF mm =
n OuhS QA | 250 ns | (332 ns Qo001 . 1324 4382 Frame Length
m Turmaroumd) Tirmeout
333 ns 00001.1324 4577 Daka Tagale
EEDH m BEEE Eop m analyzer (Internal)
333 ns Qo001 . 1324 S167 Incomplete Last Byte

007 | 250 ns
DATA1 ' Data |GREIS) EQP m On-The-Go Errar
2 bvtes RN 250 ns|[500 ns|  0DOD1.1324 5362

ADDR ENDP CRCS EOP
007 | 2560 nz
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Data Length
Allows you to search for data packets of particular lengths. Lengths are
displayed in Bytesin adrop down menu as shown below. Selecting alength
will cause the display to move to the next instance of that packet length.

Search Wiew wWindow Help

i ol Y ||Bo Sw -

Gao ko Packet Transaction) Transfer ...

= Go ko Marker Chrl+r bk
- Q> Eind... AMNY Error Shift-+E
_ Q} Find Mext Fa Specific Errors 3

Data Length 1}

Search Direction Farward
= Addr & Endp 4 2

T sor
A5 0:19 | 250 ns || 997 08] Bus Conditions + 3
T sof Split HubAddr & Paort » 5
[ 0x1B | 250 ns|| 997 08 GG 5 1023
Channel k 1024
997 08— :

Mare. ..

SDF Frame # [CRCS | EOP

0:04 | 250 nz

S0OF & Time Stamp

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.

col Analyzer - [FS_Errors_Sample.usb ool 0 I

Search Wiew window Help ooz 01 I

&0 ko Trigger % | v Q} “ ) { oo ol IN

Go ko PacketTransaction/Transfer ..., 004 01 IN

Go ko Marker Chrl+r » oos 01 IM

Q} Find... AR Error Shift+E s 03 IN
% Find Nsxt 3 Specific Errors 4 oos 04 IN
Data Length F: oog 01 I

Search Direction Farwatd

e A 007 01 N
SOF =
OehS 8 | 0el9 250 ns||997 .08 Bus Conditions 008 01 IM

Imm RIS B UL
O:chS 10 1B | 250 Qg7 .03
i = On-The-Go 3 010 0L I
SOF Frame # [CRCS  EOP
m Channel ]
004 | 260 nz | 997 .08 : ol 2
B 011 03 IW
D25 12 |Ox14 |250 ns (233 ns| 000011324 382 0i1 04 IN
ADD CRCS EOF 011 05 IN
0:07F | 250 ns || 3323 ns 00004 1324 4577

011 06 In
260 n=z|| 5000 ps 000011324 4772 011 o7 In
-E[le}:lr EQF Mare...
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Bus Conditions

Allows you to search by bus conditions such as traffic speed, reset, and
suspend. All available bus conditions are displayed in the pull down menu.

Search  Wiew wWindow Help

i ot v v |[Bo @t
Go ko Packet Transaction) Transfer ...
= G0 ko Marker Chrl+r »
= Q> Find. .. AR Error Shift+E
iFi ]
| $ Find Mext 3 Specific Errors
[ ] Data Length ]
Search Direction Farwatd

al Addr & Endp 3
| soF ;

] 8 | 0x18 | 250 ns||997 08 Keep Alive
T GaE Split HubAddr & Park 4 Reset

[ 10 [0x1B | 260 ns||997 02 on-The-Ga » S ‘

Frame # SN NEEE Channel » Resume
[y 11 0504 | 250 nz| (937 08— : o
hirp 1
Frame # [CRCS  EOF
333 n= 00001.1324 4352 Gl
[OmmTTTE.
333 ns 00004 . 1329 4577 F5 J o Ha
FESE om HS

0005 3
D54 280 n=|[ 5.000 ps 00001 4224 4772
IM
333 ns 00004, 1224 5167

YBus Volkage Change

Lo Speed
500 ns o001 13224 5362 Eu" Speed
High Speed
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On-The-Go

Allows you to search for USB On-The-Go conditions. USB On-The-Go
conditions are listed in the drop-down menu.

Search Miew ‘Window Help

R4
.

O:1B | 250 ns

Q97 03]

S0F

Frame # [CRCS | EOP
O:04 | 250 ns

e =

ot T ARl L TR
Go ko Packet/Transaction)Transfer. ..
G0 ko Marker CerlH »
50 ko PID 4
B AR Error Shift+E
Find Hext F3 Specific Errars 3
Data Length 3
Search Direction Forward
Addr & Endp 3
SDF -
DA 0x10 | 250 ns || 007,08 Bus Conditians i
SDF Frame # [CRCS| EOP Split HubAddr & Port k

on-The-Go HHP ShifttH
Channel 4 SHE Shift+c

I
Hosk o CElHShift+a
Hast 1 B k| +-5hikt+-E

I sor
OwAs Ow1A 250 ns||233 ns|  00001.1324 4382

Channel

FHMP

Allows you to search by O(Hi-Speed) and 1(Classic-Speed).

Find

Search  Wiew Window  Help

f 50 ko Trigger

G0 ko Packet/Transackion) Transfer. .,

v vl|@o @

Go ko Marker CErlHH v
1 @:u ko
[ Eind...
- S Find Mext F3
Search Direction Farward

T soF
O 018 | 250 ns || 297 08

T soF
OwAs 0x1B | 250 ns || 997 08

SDF Frame # [CRCS| EOP

004 | 250 ns

Q97 03]

PID >
ANY Error Shift+E

Specific Errors 3
Data Length »
Addr & Endp »
Bus Conditions 3
Split Hubaddr & Park ]
On-The-Go 3

Channel i)
1

Time Stamp

Chr FShikE
Ztr|+-Shif+1

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 isrun by selecting Search >Find or by clicking ﬂon the tool bar.
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Searches can combine criteria using the options I nter section and Union.
I nter section creates AND statements such as "Find all packets with x and
y." Union creates OR statements such as "Find all packets withx OR y."

You can al so perform searcheswhereby packetsor eventsare excluded from
atrace. The Exclusion allows searches to be conducted.

To perform a search,

sep1 Select Find... under Search on the Menu Bar
OR
Click % | in the Tool Bar.
The User-Defined Find Events screen appears.

Search far: — Packets To Search For
— Event Groups
Tranzactions : :
Split Transactions HOEE TR
Transfers om m -
ooz m I—
ooz m
[ 1Packet |dentifiers 004 o
[ |Frames ggg 312
[1Buz Conditions ;I o5 o3
oos 04
- Direetion——— Uncheck Al o
& Forward .0 o ooE o
Combining specified
" Backward Ewvent Glgupps: 8103 g:II
_ Oriai " Union - Packets Ml
M that match AN'Y of the specified o103
% Top of the screen events o1 04
 Last match % Intersection - Packets m1 05 b
£~ Start of the file that match ALL of the specified M1 06 LI
€ End of the file cre St
[ Exclusion - Packets
. that DO MOT match [opposite
I Find Al to the intersection ar union)
[ Search In Hidden
] I Cancel |

sep2 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.

sep3  Select one or more events from the Events Group box.
sep4 Select one of the following options:

* Union: Find all packets matching ANY of the specified events.
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* | ntersection: Find packetsmatching AL L 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 Inter section AND Exclusion (=Exclude packets with ALL of
the following fields.)

sep5 If desired, set the search Direction and Origin.

sep6 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,

* Sdect Find Next under Search on the Menu Bar
OR
click | on the Tool Bar.

Search Direction

Togglesthe search forward or backwards. The current direction isindicated
in the menu.

10.2 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 isincluded in the Details view.

sep1 Select Edit Comment under File on the Menu Bar.

The Edit comment for Trace file window appears:

Edit comment for trace hle:
Ifl'his iz a recording of & connection of a hub with a keyboard and M5 DS5-80 to anather hub.
G|

sep2 Create, view, or edit the comment, then click OK.
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10. Reports

The Report menu provides several reportsto assist you in analyzing USB
traffic recorded by the analyzer.

Report  Search  Wiew Window
File Information i

(W) Error Summary

| @ Timing Calculations
|
I ‘ Traffic Surnrnary

] Bus Utilization

10.1 File Information
To display a File Information report,

» Select File Information under Report in the Menu Bar
OR
Click EZl| in the Tool Bar.

The File Information screen appears.

File Information

|»

File name : F3 Errors Sample.ush

Eecorded on Channel number : 0

Mumber of packets : 132

Trigger packet number : 0

Comment : & Miriad of sample error situations

Eecorded with application wersion 1.42 ( Build 63 )
Analyzer Serial Number 00213
Traffic Generation enabled
Firmware version 1.03 { ROM 1.02)
BusEngine version 1.21
BusEngme type 1
TIPAS Slot 1 Part# PCHCLA Plugln ID: 0x01 Version (k2
TTPAS Slot 2 Part# PCWCLA Plugn ID: 0x04 Version 0x1

Number of markers : 2

Eecording Options
Options Mame : Default
Eecording Mode : Snapshot hd|

o
L%

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

The Error Summary details all errors analyzed throughout the recording.
» Select Error Summary under Report in the Menu Bar
OR
Click @l in the Tool Bar.

The File Information screen appears.

dgeaeals
| Godr [0 = cramn Packetnnn
= All reports

"".Plr.t Packets
""“Trs Transactions

"".i{r Transfers

&

Type / | Takal |
Bad PID

Bad CRCS

Bad CRC16

Bad Packet Length

Bad 5tuff Bits

Bad EQP

Babble Start

Babble End (LOA)

Bad Frame Length

Bad TurnaroundjTimeout
Bad Data Toggle

Bad FramefuFrame Number
W Analyzer Internal Error

4 Last Byte Incomplete

iF Bad OTG Signal ¥alue

8}

Summ

[ T e Il e T N T e T T o TR e T S TR SO [ V)

[}
=
I
&
E

Ready [ | [ |search: Fud s

Navigate to an error within the recording by clicking the number of the
packet containing the error.

Use the arrows to cycle though each occurrence of a particular error.

10.3 Timing Calculations

The Timing Calculator is used to measure timing between any two packets.
» Select Timing Calculations under Report in the Menu Bar
OR
Click @' in the Tool Bar.
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The Timing and Bus Usage Calculator screen appears:

Timing Calculator - [data_merged_Sample.usb]

From beginning of:

IF'acket j ID ar IPacketﬂD[Trigger F'ac:kej

To beginning of:

[Packet | Ja57=n o |Markers .. =

Total Time: 3.005562e+009 I nanoseconds - I

r Bus Uhlization
Show Formulas I Time Usage  Bandwidth
¥ Global 0640 % 1.223 Mbds
¥ Low Speed 0.000 % 0.000 Mbds
¥ Full Spesd 0394% | 0.047 Mbs
[ High Speed 0.245 % 1.176 Mb/s
v Transactions High Speed:| 0077 % 0367 Mbis
[~ with Idle Clagzic Speeds;| 0379 % 0.045 Mbiz
[ Devices o |dle:
Addr_Endp: with |dle:
data Only:
HS o ldle:
HS il dle:
[ &cknowledged

| LCalculate I

10.4 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 !| . Youwill be prompted to specify arange of packets, then

be shown the following window:

[ | I
Ba Bp& = | doio [ e R
= Type 7 |
- Packets
Transactions
Split Transactions
Transfers
5 Handshake
E|“Trs Transactions
: o B Handshake
E----'iﬁ Transfers
o ' Control
E
E w“
@ =
[ p—
= E
Ready |Search: Fwd

10.5 Bus Utilization

The Bus Utilization window displaysinformation on bandwidth usefor the

two recording channels.

To open the Bus Utilization window, select Report >Bus Utilization or
click the button marked |- A window opens three graphing areas:

B
[ Bag mi & e[+ =i
_Packet lzngth T
: 3,350 3,400 3.450 Time (mSJI =
al [
_Bus usage =&
: 3,350 3,400 3.450 Time (ms)I —
4] I»]
_Bus usage by device Ty
; 3,350 3,400 3,450 T )
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Bus Utilization Buttons

The Bus Utilization window hasarow of buttonsfor changing the format of
the displayed data and for exporting data:

The buttons have the following functions:

Save As - Saves the graphs
as abitmap file (*.bmp)

Email - Creates an email

5 B

of the graphs

Print

Full Screen

View Settings - opens a
sub-menu with options for
formatting the display. See
“View Settings Menu”
below.

E |n @

i®

Horizontal zoomin

%I Horizontal zoom out

View Settings Menu

Clicking the View settings button 80 causes amenu

1@

with a*.bmp file attachment = |

Vertical zoomin

Vertical zoom out

Click and Drag zoom - Click diagondly to
select and zoom in on part of the graph

Select Range

Sync and Graph areas - If two or more
graphs are displayed, this button will
synchronize the graphs to one another. Once
synchronized, the positioning dlider of one
graph will move the other graphs

Graph Areas - Presents options for
displaying additional graphs of datalengths,
packet lengths, and percentage of bus
utilized.

SW Version 2.12

to open with options for formatting the display. I@

« Orient Horizontally - changes the Orient horizontaly
orientation of bus usage to horizontal. Tile verticalke
After selecting this option, the menu will [~ show Markers
Sy "Orient Vertical Iy'" Shaw Plumb Line

» TileVertically - tilesthe two graphs Stabus y
verticaly (i.e., side by side).

. Grid Lines *
» Show Markers- Places"tick" marksalong e s

the x axis of each graph.
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Show Plumb Line- Displays avertical line that connects your
cursor to the horizontal axis. As the mouse is moved, the status
bar will show the packet and time frame to which the cursor is

pointing.

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

— Tooltip - Causesatooltip to appear if you position your mouse
pointer over part of the graph and leaveit therefor acouple 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 axisgridlines

— None - Turns off gridlines

Grid on Top - Movesthe grid lines above the graph.

Fontsand Colors- Opens adialog box for setting the colorsand
fonts used in the graphs:

x
— Fants
Fitle:

ITimes Mew Roman j |11 j I?IT
A

| rial s =l B 1]

— Calors

Title: Backaround:
R [ —
Agig: (Grid:

Ok, I Cancel |

Graph Areas Menu

The Graph Areas menu allows you to view different information in the Bus
Utilization window.
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a1 Clickthe | button.

The Graph Areas menu opens.

Mew, ..

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

Bus used Addr:1

sep2 Select the data you want to appear in the Graph Areas
window.
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To make change the properties in the Bus Utilizations graph, follow these

steps:
sep1 Inthe Graph Areasmenu, select what you want your graph
to display.
sep2 Click OK.
x
graph Title: Appearance:
INew graph IBars [multiple colors) j
Type: Colar:
IF'acket length owver time j I|:| _I
r Filter out
™ Hide Start Of Frame Packets [~ Hide Channel
™ Hide MAKed Transactions g
I™ Hide Chirps o
: Addr: Endp:
Hide Packets af... oo oo
™ Low Speed omooon
[~ FullSpeed
I High Speed
e etz K I Cancel Apply

Or
To make anew graph, click New.
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How to Contact CATC

Typeof 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 aletter... Computer Access Technology Corp.
Customer Support
3385 Scott Blvd.
Santa Clara, CA 95054
Send e-mail... support@CATC.com
Visit CATC'sweb site... http://www.CAT C.com/

Limited Hardware Warranty

So long as you or your authorized

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

complete and return the registration card

provided with the applicable hardware

product or peripheral hardware products

(each a"Product") within fifteen days of the

date of receipt from Computer Access

Technology Corporation ("CATC") or one

of its authorized representatives, CATC \ /
warrants that the Product will be free from

defects in materials and workmanship for a CA A
period of three years (the "Warranty

Period"). You may also complete your

registration form viathe internet by visiting
http://www.catc.com/support/register/. The Warranty Period commences
on the earlier of the date of delivery by CATC of a Product to acommon
carrier for shipment to you or to CATC's authorized representative from
whom you purchase the Product.

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

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

How to Obtain Warranty Service
To request warranty service, you must complete and return the registration
card or register viatheinternet within the fifteen day period described above
and report your covered warranty claim by contacting CATC Technical
Support or its authorized representative. CATC Technical Support can be
reached at 800-909-7112 or viaemail at support@catc.com. You may also
refer to CATC's website at http://www.catc.com for more information on
how to contact an authorized representative in your region. |f warranty
serviceisrequired, CATC or its authorized representative will issue a
Return Material Authorization Number. You must ship the Product back to
CATC or its authorized representative, in itsoriginal or equivalent
packaging, prepay shipping charges, and insure the shipment or accept the
risk of loss or damage during shipment. CATC must receive the Product
prior to expiration of the Warranty Period for the repair(s) to be covered.
CATC or its authorized representative will thereafter ship the repaired or
replacement Product to you freight prepaid by CATC if you arelocated 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. CATC does not accept liability for lost or damaged peripheral
accessories, data or software.

CATC ownsall partsremoved from Productsit repairs. CATC may use new
and/or reconditioned parts, at its sole discretion, made by various
manufacturersin performing warranty repairs. If CATC repairs or replaces
a Product, the Warranty Period for the Product is not extended.

If CATC evaluates and determines there is "no trouble found" in any
Product returned or that the returned Product is not eligible for warranty
coverage, CATC will inform you of its determination. If you thereafter
request CATC to repair the Product, such labor and service shall be
performed under the terms and conditions of CATC's then current repair
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policy. If you chose not to have the Product repaired by CATC, you agree
to pay CATC for the cost to return the Product to you and that CATC may
require payment in advance of shipment.

General Provisions
THISLIMITED WARRANTY GIVESYOU SPECIFICLEGAL RIGHTS.
YOU MAY HAVE ADDITIONAL RIGHTS THAT VARY BY
JURISDICTION. CATC'SRESPONSIBILITY FOR DEFECTSIN
MATERIALS AND WORKMANSHIPISLIMITED TO REPAIR AND
REPLACEMENT ASSET FORTH IN THISLIMITED WARRANTY
STATEMENT. EXCEPT ASEXPRESSLY STATED IN THIS
WARRANTY STATEMENT, CATC DISCLAIMS ALL EXPRESS AND
IMPLIED WARRANTIES FOR ANY PRODUCT INCLUDING, BUT
NOT LIMITED TO, ANY IMPLIED WARRANTIES OF AND
CONDITIONS OF MERCHANTABILITY AND FITNESSFOR 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.

CATC DOES NOT ACCEPT LIABILITY BEYOND THE REMEDIES
SET FORTH IN THISLIMITED 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.
CATCSLIABILITY TOYOU MAY NOT EXCEED THE AMOUNT
YOU PAID FOR THE PRODUCT THAT IS THE SUBJECT OF A
CLAIM. SOME JURISDICTIONSDONOT 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 CATC of the transfer. You may notify CATC of the transfer by
writing to Technical Support at Computer Access Technology Corporation,
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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| ndex

A

Allow any toggle value 52
Architecture of system 7

B

Beep when trigger occurs 30
Bits, raw 64
Buffer size 31
Bus conditions 38, 99
Bus data, recording 49
Bus utilization 106
BusEngine updates 15
Buttons 22

filter 48

restart 47

C

Channel 100
Chirps, hide 68
Class
and vendor decoding 86
request 83
Clear marker 63
Collapse. See also Expand
collapsing data fields 65
packet data fields 52
transactions 71
transfers 75
Color/Format/Hiding 54
Colors 55, 108
Comment, editing 102
Components 3
Components, physical 4
Connections
connect counters to events 45
connect events to actions 43
Counters, connecting to events 45
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D

Data
datalength 42, 98
data pattern 37
expand/collapse fields 65
truncate data fields 30
viewing data block 67
Decoding
decode requests 81
decoded transactions 71
decoded transfers 75
decoding fields 76
endpoint 88
options 86
requests 82
Default settings 11
Device requests 36
Direction of search 102
Display configuration name 53
Display Options
colors 55
formats 56
general 52
hiding fields in atrace 57
hiding whole packets 58
saving 58
Display resolution 9
Driver updates 16
Dual role devices 33
E
Editing
edit comment 102
edit marker 63
Enable tool tips 52
Endpoint decoding 88
Error summary 104
Errors 39, 97
Events
connecting to actions 43
recording options 33
trigger recording 30
Exclusion search 101, 102

116



CATC USBMobile Analyzer User's Manual

SW Version 2.12

Expand. See also Collapse
expanding data fields 65
packet data fields 52
transactions 71
transfers 75

F

Features
product 4
trace 12
Files
fileinformation 103
fileinformation report 103
filemenu 18
filename for trace 32
Filter out/in button 48
Find 100
Find Next 102
Firmware updates 15
Fonts 53, 108
Formatsin display options 56
Frame patterns 36

G

Genera
genera display options 52
general recording options 30
Goto
Goto 94
Go to Marker 94
Goto Trigger 93
Packet/Transaction/Transfer 93
Graph areas menu 108
Grid lines 108

H

Hardware installation 9
Help menu 20
Hide Chirps 68
Hiding
fieldsin atrace 57
NAKs 68
packets in atrace 58
SOF packets 68
Host computer requirements 8
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Hot keys 26
I

Initial USB recording 10
Installation 9
Intersection search 101, 102

K

Keyboard shortcuts 26

L
Linking events 46

M

Manual
trigger button 22
trigger recording 30
Markers
editing and clearing 63
setting 62
show 107
Menus
blue dotsin events 48
graph areas 108
menu bar 18
view settings 107
Mini A-B plugs 8
Monitor resolution 9

N

NAKSs, hiding 68
Navigation
navigation Bar 52
navigation tools 26
trace navigator 77

O

On-The-Go 32, 100
Options name 31
Orient horizontally 107

P

Packets
formats 57
hiding 58, 68
packet identifiers 34
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packet IDs (PIDs) 96
Packet/Transaction/Transfer 93
view features 12

Partial upload 22, 24, 25

Patterns
data 37

Patterns, token 34

Percentage of pre/post triggering 31

Physical components 4

Plugs, mini A-B 8

Plumb line 108

Popup tool tips 68

Ports for testing 8

Position of trigger 31

Product specifications 6

Progress of recording 23

Protocol -specific fields 76

R

Raw bits, viewing 64
Record menu 18
Recording

activity 25

Bus data 49

progress of 23

status of 24

type of 30
Recording Options

actions 42

default settings 11

events 33

genera 30

options name 31

saving 49
Report menu 19
Reports 103
Requests

decode 81

device 36

request recipient 86
Requirements for PC 8
Resetting the toolbar 20
Resolution, display 9
Restart button 47
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Right click cell context menu 52
S
Saving

display options 58

recording options 49
Search

exclusion search 101

search direction 102

search menu 19

Searching 93

status 25

union 101
Setting

colors 55

fonts 53

marker 62

trigger conditions 43
Shortcut keys 26
Show

markers 107

plumb line 108
Snapshot recording 30
SOF packets, hiding 68
Software

installation 9

revisons 15

startup 17

updates 16
Specifications 6
Split transactions 72
Standard decoding request 82
Starting the software 17
Status

recording 24

search 25

status bar 23
System

architecture 7

components 3

T

Test ports 8
Tile vertically 107
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Timing calculations 104
Token patterns 34
Tool tips 68
Toolbar
buttons 22
resetting 20
Trace
filename and path 32
first recording 12
hiding fields 57
hiding packets 58
navigator 77
reading 61
recording 10
view features 12, 61
viewing level 52
viewing raw bits 64
Traffic
recording 10
summary 105
Transactions 41, 71, 72
Transfers
decoded 75
decoding fields 76
expand/collapse 75
transfer view 73
Trigger
button 47
position 31
pre/post trigger percentage 31
setting conditions 43
Truncate data fields 30

U

Union search 101
Updates to software 16
Upload, partial 22, 24, 25
USB
On-The-Go 32, 100
recording traffic 10
request 81, 84
test ports 8
USBMoobile connection 7
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V

Vendor
request 82

View
data block 67
menu 19
options 20
raw bits 64
settings menu 107

W

Window menu 20
Wrap 26

Z

Zoom in/out 26
Zoom level 52
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