LeCroy

PrRoTOCOL SOLUTIONS GROUP
3385 ScoTT BLVD
SANTA CLARA, CA 95054

Conquest

USB 2.0/1.x

Analyzer/Exerciser/DC Verification

User Manual
Version 7.41

4 ll .

3 e 2 106 PR Trga :
I"!- e l-ecroy Conquest™ USE
; - ¢

For Software Version 7.40

January 2009



Trademarks and Servicemarks

LeCroy and Conquest are trademarks of LeCroy Corporation.

Universal Serial Bus and On-The-Go are registered trademarks of USB-IF.
Microsoft and Windows are registered trademarks of Microsoft Corporation.
Intel and Pentium are registered trademarks of Intel Corporation.

AMD Duron and AMD Athlon are trademarks of Advanced Micro Devices Inc.

All other trademarks and registered trademarks are property of their respective owners.
Disclaimer

THE SPECIFICATIONS AND INFORMATION REGARDING THE PRODUCTS IN THIS MANUAL ARE
SUBJECT TO CHANGE WITHOUT NOTICE. ALL INFORMATION, EXAMPLES AND
RECOMMENDATIONS IN THIS MANUAL ARE BELIEVED TO BE ACCURATE BUT ARE
REPRESENTED WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. USERS ARE FULLY
RESPONSIBLE FOR THEIR APPLICATION OF ANY PRODUCTS.

THE SOFTWARE LICENSE AND LIMITED WARRANTY FOR THE ACCOMPANYING PRODUCT ARE
SET FORTH IN INFORMATION THAT SHIPPED WITH THE PRODUCT AND ARE INCORPORATED
HEREIN BY THIS REFERENCE. IF YOU ARE UNABLE TO LOCATE THE SOFTWARE LICENSE OR
LIMITED WARRANTY, CONTACT LeCroy FOR A COPY.

Copyright

Copyright © 2009, LeCroy Corporation; All rights reserved.

This document may be printed and reproduced without additional permission, but all copies should contain
this copyright notice.

WEEE Program

This electronic productis subject to
disposal and recycling regulations that
vary by country and region. Many
countries prohibit the disposal of
waste electronic equipmentin
standard waste receptacles.

For more information about proper
disposal and recycling of your Catalyst
product, please visit
www.getcatalyst.com/recycle.




Contents

Table of Contents

Conquest Versions - --------------m oo 1
Conguest M2 versus Conquest - ------------------------~-------- 1
Common Software ------------- - oo 1

Conquest M2 (SBAE30) and Conquest Supported Features ----------- 2

Introduction---------cmcmommm e e - 3

OVeIVIBW = - = - - = oo e oo e e oo e 3
Analyzing USB Designs With the Analyzer - - ---------------------- 4
Conquest M2 Options - - - - - - = = = = = = = - - - - - - - - - - - - 5

Host EXerciser-------------------om oo 5
Device Emulation- - - - --------------om oo 5
OTG EXerciSer = -------cecmmmmcomcnm e e e c e 5
DC Compliance measurement - - ----------------oumoommmooo- S)
Timing Analyzer-------------- oo 5

Conquest M2 Interface ------------------c--m oo 6
Status LED Function Description - - - ------------cmmommoo oo 6
Manual Trigger ----------------“--“-““-“““““““ - 6
External Signals (Ext. Out, Ext. Trig In, and Ext. CIk) - - - - - - - - --------- 6
POrts - - - - s o e e o 7
PowerIn --------mmmm e e 7
Analyzer/Exerciser Connection Identification ---------------------- 8

Receiving the Analyzer - - --------------- 9
ConqUESt M2 - - - - - - oo e e e e 9
Conquest - - - - - - - - - e e e e oo 9
Unpacking the Analyzer ------------------------------ 9

Installing the Analyzer--------------------------------- 10
Hardware Setup - - ------------cmm oo 10

Exerciser Configuration Connections - - - - - - - - - - - - - - - - - - - 11
OTG Analysis Connections - - ----=----------------o--momoooo 11
OTG Exerciser as DRD A-Device Connections - ------------------- 12

OTG Exerciser as DRD or Peripheral Only B-Device Connections - -- - - - 12



Contents

Device Emulation Connections -------------------------~------ 13
Conquest Analyzer Connections ------------------------------ 14
Conquest Exerciser Connections - - - --------------------------- 14
Conquest M2 External 1/0O Connector Pin Assignment - - - - - - - - - - 15
Conquest External I/O Connector Pin Assignment ----------------- 15
Software Installation - ------------------------- - 16
Manual USB Driver Installation ------------------------------- 17
Updating the Conquest USB Driver Manually --------------------- 17
Directory Structure on Windows XP and Vista -------------------- 18
WiNndows XP - - - - - - oo o o oo 18
Windows Vista - - - - - - - ------ oo 19
Launching the USB Analyzer---------------------------- 20
Connecting via Ethernet - --------------------- o 21
Connectingto a Network - --------------mmomm o 22
Connecting via Hub, Switch or Similar device - -------------------- 23
Operating in Simulation Mode - --------------------------~------ 23
Authorization ------------------“-““--““““ - 24
Example Projects - - - - - - - - - - - - - - - - - - oo oo oo - 25
Project File Types - -------ccmmommcm e e e e e ce e 26
Run an Example Project - - - - - - - - - - - - - - - - - - - - - - - - - 28
Default Capture - - - - - - - - = - - - - - - - - - - - - - oo - 29
Creating Projects- - - - - - - = = = = = = = - = = - - - - - - - - - - - 30
Capture and Timing Analysis Projects - ------------------------- 30
Performance Analysis Projects - ------------------------------ 31
Device Emulation & OTG Advanced Exerciser -------------------- 31
Current and Voltage Measurements - -------------coomomooon 31
Protocol AnalysSiS - ------------ - 37
Easy Mode (Pre-Defined Setups) - ------------------------------ 37
Easy Data Capture - - - - - = = = = = = = = = = - - - - - - - - - - - - - 38
TriggeronData------------------------“-----“----------- 40
Data Capture Options - - - - - - = = = = = = = = = = - - - - - - - - - - 47
Custom Transaction - - - - - - - - - = = - = = - - - - - - - - - - - - - 49
Exercise and Capture (Optional) - - - - - - - - - - - - - - - - - - - - - - 50



Contents

Programming the Exerciser in Easy Mode - - - - - - - - - - - - - - - - 51
Settings -~ - - -~ - - = = = = = = = - - - - - - -2 54
Auxiliary Port- - - == - - cccmcmmc e e e e e e e e e - 57
Advanced Mode (User-Defined) - - - - - - - - - - - - - - - - - - - - 59
Capture Data Project - ------------------o-oo oo 59
Defining Packets - - - - - - ------ oo mmme 60
Packet Payload Data - - - --------------------“------------ 62
The Sequencer - - - - - - - - = - - - - - - - - - oo oo - 64
Sequencer Operation Overview ---------------------------- 64
Programming the Sequencer ------------------------------ 65
Protocol Errors - ----------mmmmmm oo 70
Setting a Protocol Error Mask - - - - == - === -----mmmmm oo 70
Host Exerciser (Optional)- - - - - - - - = = = = = = - - - - - - - - - - - - 71
Programming the Exerciser In Advanced Mode - ------------------ 71
Programming with Transfers - ----------------------oo 72
Specifyinga New Class - --------------------------------- 77
Specifying Data for Transfer - - - - - - - ----------momooooo o 78
Reduced Bit Width - - - - - - - - - - - - - - - - - oo 83
Exerciser Programming Shortcuts - - - - - - - - - - - - - - - - - - - - 84
Creating an Exerciser Program by Importing ------------------- 84
Advanced Refresh-------------------- - 86
Creating an Exerciser Program by Copying and Pasting - ---------- 87
Creatinga DataBlock ---------------“------------ooo - 90
Naming a DataBlock - - - - - - ---------------- o 91
Creating and Editing Data Blocks as Text - -------------------- 95
Settings - - - - = = = = - = - - - - - - o s et e e s s s 96
Running the Project - - - - - - - - - - - - - - - - - - - - - - - - - - - 97
Set Data Capture OptionS - - - - - ---------------mmomm oo oo 97
RUNProject - - -----ccecmcmmm e e e e e i e cece e e e e 97
Repors - - --------mom e e 98
View Statistical Report - - - ---------------------------- 98
View Data Report ---------------mmmm oo 99
View Data Report Statistics ------------------------------ 101



Contents

Display Histogram - - - - - - - - = - - - - - - - - oo oo 102

Search a Data Report for a Pattern - - - - - -------------------- 103

High Level Interpretation Assignment - - - - - - - - - - - - - - - - - - 105
User-Defined Decodes-----------------------------~----- 106

Protocol Errors- - - - - - - - - - = - - - - - - - - - - oo oo oo 108
Protocol Errors Detected While Capturing Data - ----------------- 108
Protocol Errors Detected Post-Process - ----------------------- 109
Pre-Trigger --------- - oo o e oo 111
Performance AnalySiS-------------------------------- 113
Performance Analysis (Easy Mode) ---------------------------- 113
Performance Analysis (Advanced Mode) - - - - - - - - - - - - - - - - - 116
Real Time AnalysiS - ---------- oo 116
Perform a Pre-defined Analysis - ----------------------------- 117
Create a New AnalysiS - ----------------------o oo 117
Define Packets - ------------cmommm e 118

Program The EXerciser - ------------ oo 118

Creating Analysis Expressions ---------------------------- 119

Saved Performance Analysis Review - - - - - - - - - - - - - - - - - - 125
Timing Analysis (Optional) -----------------“---------- 127
Easy Mode Timing AnalySiS - ----------------om i 127
Advanced Mode Timing Analysis - - - - - - - = - - - - - - - - - - - - - 129
Device Emulation (Optional) - -------------------------- 133
Device Emulation (Easy Mode) - - - - - - = = = = = - - - - - - - - - - - 134
Programming the Device ---------------------------------- 134
Endpoint Errors Generated by OTG DRD & Device Emulation - - - - - - 141

Device Emulation (Advanced Mode) - - - - - - - - - - - - - - - - - - - 142
Programming the Device ----------------mmm oo 142

OTG Exerciser (Optional)-------=-=--------ccmmo- 147
OTG Exerciserasan A-Device - ---------------mmmmmmmma o 147
Programming the Device - - - - - - - - - - - - - - - - - - - - - - - - 148
Create Exerciser Program - -------------------mm oo 149

Vi



Contents

Define OTG Device Configuration - - - - = = = = = = = = = o oo m oo 151
Starting @ SeSSiON = === === ---- - 151
Droppinga Session - - - - - - = = - - = - - - - - - - - .- - - 152
OTG Exerciser as a Peripheral B-Device ------------------------- 152
Define OTG Device Configuration - - - - = = = = = = = = = o oo m oo 154
Create ExXerciser Program - ------ ===« c oo 154
Requesting a SessSion - - - - === === c - - oo oo oo oo 155
Terminating the Exerciser Program - - - - - == = === = = = = oo e e e oo oo o oo 155
Host Negotiation Protocol (HNP) - - - - - ---ccmmommm oo 155
Session Request Protocol (SRP) - -----------cmmmmmiai oo 156
How to Turn Off the VBUS (in an OTG Script) -------------------- 156
How Long Does Conquest Take to Drop D+ Pull-up? - -------------- 156
Current Measurement (Optional) - ----------------------- 157
Unconfigured Current Measurement- - - - - - = = = = = = - - - - - - - - 158
Operating Current Measurement - - - - - = = = = = = = = - - = - - - - - 160
Making the VBus Measurement - - - - - - - = = = = - = - - - - - - - - 163
VBus Droop Measurement - - - - - - - - - - - - - - - - - - - - - - - 165
Inrush Current Measurement - ----------------coommmmmoooo-- 167
Inrush Current Display Features--------------------------- 169
Suspend Current Measurement - - - - - - - - - - - - - - - - - - - - - 172
Current Measurement Calibration Board - - - - - - - - - - - - - - - - 174
Display Manipulation-----------ccomoommmmm - 177
Results Display Viewing Preferences ----------------oooommoo- 178
Compact View - - - = = = = = = & - o oo o oo oo oo oo o 179
Display Idle Time - - - = = = = = = = = = = & = = & - o o o - oo - 180
Waveform Display - - - - = = = = = = = = - - - - - oo oo oo o 181
] 182
Smart on Screen Filtering- - - - - - - - = = - - - - - - - - - - - 183
Save Display Settings - ------------- - 184
Timing Analysis Display- - - - - = = = = = = = = = = - - - - - - - - 185
Set Timing Display Viewing Options - - - - - - = - = - - - - - - - - - - 186
View Timing Details - - - - - = = = = = = = = = o oo oo oo 186

vii



Contents

Using the Cursors and Bookmarks - - - - ---------cooooommmmmooo- 188
Search- - - - = = = - = - - - o oo oo oo oo oo oo 191
Display Configuration- - - - - - = = = = = - - - - - - - - - - oo - 196
MNEMONICS == = - = = == = = m o e e e e e e e m e e oo oo oo 199
0 €= 200
Self TeSt - === - 200
View Scan Descriptors - - - = = = = = = = - - - - - - - - oo oo oo 201
Attach/Detach Device - - - - - = = = = = = = = = =« - - - - - - - o - 202
Capture SCreen - - - = = = = = = = = - - - - oo oo oo oo 203
APPENdiX A - - - - - m e m e e e oo 205
Advanced Script Language (ASL) ---------cmmmmm oo 205
Document Conventions = - - = == === === - - - - - 205
Language Elements - - - - - - - - - - - - - - - oo oo oo oo oo 206

ASL Script Structure - - - = = = = = - - - - - - - oo oo oo 208
Protocol Extraction Section - - - - - - = = = = = - - - - - - - - - o - 210
Protocol Decoding Section - - - - - = - = = - - - - - - - - - - - - - - 216
DefineOptions BIOCK - - -------cmmmmmm oo 217

ValidRanges BIOCK == === - ccmmmmm e 218

Main BIOCK - - - - = - - oo oo e e oo 219

USB Descriptor Section - - - - = = = = = = = = - - - - - oo oo - - 229
Descriptor BIoCK === --------ccmmmm oo 230

FUNCLIONS - - - = = = = = = = = & & & e o e e e e e e e oo - 231
SAMPIES ~ === 234
SCrPt EAItOr = = = = = = = = = = e e e o 242
Creating the Script - - - - - = = = = = = = = = = & - - - - oo oo - 243

China Restriction of Hazardous Substances Table ---------------- 246
aTe [ G e I I 247

viii



Conquest Versions

Conqguest Versions

Conquest M2 versus Conquest

Conquest M2 supersedes all SBAE-30 versions.

Conquest supports a subset of features of Conquest M2.

Conquest does not support the following:

Device Emulation

OTG Analysis and Exercising
Timing Analysis

VBus Measurement

Automatic Bus Speed Detection
Performance Analysis

Common Software

This manual describes the use and operation of all available Conquest
options. In the product that you receive, access to options that were not
included in your purchase are disabled. For feature upgrades and any other

guestions, please contact psgsupport@lecroy.com.

The following table summarizes the supported features of Conquest M2 and

Conquest.
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Conquest M2 (SBAE30) and Conquest Supported Features
Conquest M2

Feature

Pro
+| + :
Exerciser

Low Speed (1.5 Mb/s) and Full Speed (12 Mb/s)

High Speed (480 Mb/s)

Trace Memory Size 128 MB |128 MB {394 MB |394 MB

Upload to Host via USB 2.0 or LAN

Global & Raw Bit View

View Hex, Decimal or Binary

Search on Errors

Search within Data Payload

Export Text / ASCII / Binary

Snapshot Capture

Data Report

Upper-level USB Device Class Decodes

User-defined Decodes

Single-level Event Triggering (Easy mode)

Trigger on Protocol Errors
Trigger on Setup / In/ Out / Data / Ping

Statistical Reports

Multi-level Event Triggering (Advanced mode)
Trigger on Split Setup Transaction
Trigger on Split Bulk In/Out Transaction
Trigger on Split Interrupt In/Out Transaction
Trigger on Split Isoch In/Out Transaction
Filter In / Out specific Address / Endpoints
Trigger on Data Pattern and Length
Trigger on Vbus & Operating Current
Event Counters
Event Timers

Auto Run (multiple trace capture)

Auto detect Speed

Slow-clock Capability

Performance Analyzer (Easy \ Adv. Option)

OTG Analysis

Timing Analysis Display

DC Compliance measurement

Find Device (View Scan descriptor)

Exerciser Graphical User Interface (GUI)

Traffic Generation / Host emulation

Simultaneous Transmit and Record

Device emulation

OTG Device Emulation

+| +|Standard
+| +|Advanced
+| +|Pro
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Introduction

Introduction

This manual describes the installation and operation of the
LeCroy Conquest™ and Conquest M2 USB Analyzer/Exerciser. Conquest
has a subset of features of Conquest M2 (see “Conguest Versions” on

page 1).

Conguest — The Conquest is LeCroy’s entry-level USB analyzer, designed
for easy setup with time-saving features like predefined trigger settings. The
Conquest Advanced adds multi-state sequential triggering to provide
sophisticated triggering debugging intermittent problems.

Conguest M2 - The Conquest M2 Pro combines full function analysis
capabilities with an integrated exerciser option. The Pro model includes the
same easy-to-understand display of bus traffic and adds advanced multi-state
triggering, OTG support, real-time performance analysis, special timing and
DC Compliance measurements. The exerciser can be enabled via software
key to allow host, device, and OTG emulation.

Overview

Conquest M2 is a serial bus Analyzer/Exerciser that is capable of analyzing
and exercising data transfers for USB 1.x and USB 2.0 Low speed, Full speed,
and High speed protocols. One upstream and one downstream auxiliary
connector allows convenient testing of Hub input and output I/O ports. The
following is a description of Conquest M2 capabilities if all options are
installed.

Conquest M2 incorporates two modes of operation, Easy and Advanced. You
can operate each of the installed options, except the OTG Exerciser, in any
mode combination. As an example, you can perform a Capture and Trigger
with either the Easy Mode Exerciser or the Advanced Mode Exerciser.

The convenient, easy-to-use Easy Mode allows you to perform 95% of USB
data capture and triggering with a minimum of programming. In the Easy
Mode, you can quickly:

e Capture and Trigger on USB packets.

» Generate Host traffic with the Host Exerciser while monitoring and
analyzing the result.

* Analyze and Exercise OTG Devices.
* Perform a real time Performance Analysis.
e Perform simultaneous Protocol and Timing Analysis.
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The comprehensive Advanced Mode incorporates a powerful easy to use

programming capability that allows you to design projects with sophisticated

data capture and triggering. In the Advanced Mode, you can program the

Analyzer/Exerciser to:

» Capture all bus traffic or specific packets

» Trigger on specific packets or events as programmed in a 32 state
sequencer.

e Generate more flexible host traffic with the Host Exerciser.

» Emulate more complicated devices while monitoring and analyzing the
result.

* Analyze and Exercise OTG Devices.

» Perform a detailed Timing Analysis to trigger as defined in the Sequencer
or on a user-specified bus signal pattern.

* Program Conquest M2 as a Device Emulation for testing the USB
development software.

» Perform Unconfigured, Suspend, Operating, and Inrush current
measurements.

* Perform VBus and VBus Droop measurements.

» Trigger protocol analyzer based on VBus and Operating current
measurements.

Analyzing USB Designs With the Analyzer

The Analyzer allows you to perform comprehensive USB analysis by capturing
data and triggering on events and packets, conduct Performance Analysis in
real-time, capture and trigger on USB errors and also to allow verification and
debug of Hub input and output ports.

D Host Interface Cables
= F

Windows Based System
With Analyzer Software e T T

A
InRwsh  Extornai Signals B a

Do &
win Analyz

USB Device
Under Test

100V - 240V In

Figure 1 Typical USB Test Setup of Basic Analyzer
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Conquest M2 Options

You can expand Analyzer capability with the following options:

Host Exerciser

The Host Exerciser option allows you to generate bus traffic as a host for
analysis.

Device Emulation

This option allows you to operate Conquest M2 as a Device for testing the
USB development system. You can define each Device to include up to 3
configurations with 2 interfaces each and assign up to 7 endpoints to these
interfaces. The Device can be a Low, Full, High, or a High/Full speed device.

OTG Exerciser

This option allows you to operate Conquest M2 as an OTG Dual-Role Device.
In this mode, Conquest M2 is a combination of Device Emulation and
Host Exerciser. A DRD emulation can be either a host or a peripheral.

DC Compliance measurement

This option allows you to measure operational current and inrush current
through a special port over the first 10 milliseconds of Device activation and to
display a pass/fail result with respect to the USB compliance specifications.
This option also allows the measurement of VBus voltage through the
Analyzer port.

Timing Analyzer

This option offers precision timing analysis. The Conquest M2 Timing Analyzer
samples bus signals at different sampling rates depending on the bus speed
selected.
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Conquest M2 Interface

Status LED Function Description

PWR When illuminated indicates that Analyzer is powered up.

TRG When illuminated indicates that the Analyzer has triggered.

Manual Trigger

Manual trigger is activated by a push button switch on the front panel.

External Signals (Ext. Out, Ext. Trig In, and Ext. Clk)

The Conquest M2 Analyzer can output a unique 8-bit, user-defined CMOS
level when triggered. You can use these outputs for activating external
devices, such as other types of test equipment, when certain events are
detected in USB data capture.

Additionally, the Conquest M2 Analyzer provides you with an External Trigger
Input that allows you to trigger the Analyzer from externally generated
sources. Trigger input can be masked or programmed to respond to a 1 or 0
level or a rising or falling edge. For setting the external trigger input options,
see page 55.

Conquest M2 offers a number of internally generated pre-defined low
frequency clock settings, however you can apply an external clock to the
External Clock Input. Supported frequencies are in ranges of 400KHz - 8MHz
for High Speed and 1KHz-100KHz, 400KHz - 8MHz for Full/Low speed.
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Ports

Note:

Power In

Main Analyzer

This port supports Analyzer using 8 packets and a 32 state sequencer that are
used in Easy Mode or Advanced Mode for data capturing and triggering,
operating and unconfigured current measurement and timing analysis.

INRush

A dedicated connector to allow the measurement of USB Device Inrush
current.

Host Exerciser

A dedicated connector to exercise a USB Device and capture and trigger data
in conjunction with the Analyzer port.

OTG Exerciser

A dedicated connector to exercise an OTG Dual-Role or SRP- capable
Peripheral Device.

Device Emulation
A dedicated connector used when Conquest M2 is operated as a device.
Paral. Host Interface

Bi-directional Parallel Port interface located on the back of the unit for
connection between the Analyzer and the system hosting the GUI software.

USB Host Interface

Interface connection, located on the back of the unit, for connection between
the Analyzer and the system hosting the GUI software.

Use only one, either Parallel Port or USB connection, for connecting the
Analyzer and the system software.

Conquest and Conquest M2 operate on 100V - 240V 50/60Hz power that is
connected on the back.
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Analyzer/Exerciser Connection Identification

—Inrush/Suspend Current Measurement Connector

External Signals (See Note 1.)

USB 2.0/1.x Analyzer Connectors
External Clock

Device Emulation Input
Connector

r % s : i

InRush External Signals Host Device oTG Device Host Ext
Main Analyzer Exerciser Emulation Exrrciser Clock

Manual
Trigr w

® o

TRG PWR

Manual Trigger Button

OTG Exerciser Connector Status LEDs

Host Exerciser Connector

Note 1 For External I/O connector pin assignment, see page 15.
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Receiving the Analyzer
Conquest M2

The Conquest M2 Analyzer includes the following components:

e Carrying Case

» Conquest M2 identified in the packing list

» Software on the CD Rom

 DB-25->SCSl Il 26, Parallel Port connection

e Two USB 2.0 Cables, 1.8 meter

e« USB 2.0 Cable, 4” (10 cm)

Two USB 2.0 Cables, 2 meter Standard - A to Mini - B
e One Mini - A to Standard - B.

« 3M Ethernet Cable

» External I/0 Ribbon and External Clock SMB to BNC Cables
* Current Measurements Calibration Board

* Power cable

* User Manual (PDF version on CD only) for both Conquest and
Conquest M2

Conquest

The Conquest Analyzer includes the following components
» Carrying Case

» Conquest identified in the packing list

» Software on the CD Rom

* Two USB host interface cables, 1.8 M A to Mini - B
 USB, Ato B cable, 47 (10cm)

» 3M Ethernet Cable 10ft (3M)

» External trigger cable (SMB2BNC)

» External signals cable

» Power cable, 6ft (1.8M)

* User Manual

Unpacking the Analyzer

Inspect the received shipping container for any damage. Unpack the container
and account for each of the system components listed on the accompanying
packing list. Visually inspect each component for absence of damage. In the
event of damage notify the shipper and LeCroy. Retain all shipping materials
for shippers inspection.
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Installing the Analyzer

This section covers hardware and software setup.

Hardware Setup

You can set up the Analyzer/Exerciser in any of the following configurations:
* As an Analyzer to analyze USB Host and Device transactions.

* As an Exerciser to exercise a USB Device.

* As an Analyzer/Exerciser for OTG Device testing.

* As an Analyzer/Exerciser in Hub testing.

» To measure Inrush current, Configured current, Unconfigured current,
Suspended current and VBus measurement

* As a Device for Host software testing.

Separate Systems

It is highly recommended that you employ separate systems for the Analyzer
software and the USB Host as shown in Figure 2 (the preferred configuration)
to analyze USB Host and Device transactions. Using just one system for both
functions can lead to confusing results because of shared bus traffic.

]
c“‘/’QEZJ:
Windows Based System
With Analyzer Software

Host Interface Cables

-

— b
InRush  Eaternal Signals K a0 Do % _OTG  Davies Host  Ext
win Analyz Exprciser Emalation Exerciser Clock

Manual

L b

TRG FWR Triggar

USB Device
Under Test

100V - 240V In

Figure 2 Conquest M2 Configured as an Analyzer

1. Connect Conquest M2 to a Parallel, USB, or Ethernet Port on a system
running the Conquest Protocol Suite software, with the appropriate
cable.

Connect the USB Device to the Main Analyzer Port on Conquest M2.

Connect the USB Host to the Main Analyzer Port on Conquest M2, using
a USB cable.

10
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Exerciser Configuration Connections

Figure 3 shows Conquest M2 used to exercise a USB Device. In this
configuration, Conquest M2 acts as the USB Host.

Host Interface Cables

z‘;gfz,g

Windows Based System
With Analyzer Software

100V - 240V In USB Device
Exercised

Figure 3 Conquest M2 Configured as an Exerciser

1. Connect Conquest M2 to a Parallel, USB, or Ethernet Port on a system
running the Conquest Protocol Suite analysis software, with the
appropriate cable.

Connect the USB Device to the Main Analyzer Port on Conquest M2.

3. Connect the Main Analyzer Port to the Host Exerciser Port using a USB
cable.

OTG Analysis Connections

Host Interface Cables

Y - -

Windows Based System
With Analyzer Software

100V - 240V In
OTG Std-A to Mini-B Cable

OTG Mini-A to Std-B Cable
OTG A-Device OTG B-Device

Figure 4 Conquest M2 Connections for OTG Analysis
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OTG Exerciser as DRD A-Device Connections

Host Interface Cables

i - -

Windows Based System
With Analyzer Software

100V - 240V In

DUT
OTG B-Device

Figure 5 OTG Exerciser as DRD A-Device

OTG Exerciser as DRD or Peripheral Only B-Device
Connections

L
—F

Windows Based System
With Analyzer Software

Host Interface Cables

100V - 240V In

DUT
OTG A-Device

Figure 6 OTG Exerciser as DRD or Peripheral Only B-Device

12
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Device Emulation Connections

Host Interface Cables

Y - -

Windows Based System
With Analyzer Software

r
by -
Signals  H 1 Davica OTG  Davice Host
sin Analyzar Exarciser Emulation Exerciser C
! L ]
1 TRG PWR
t

100V - 240V In

System
Exercised

Figure 7 Conquest M2 Connections for Device Emulation
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Conquest Analyzer Connections

Host Interface Cables

-

Windows Based System
With Analyzer Software

100V - 240V In

USB Device
Under Test

Figure 8 Conquest Connected as an Analyzer

Conquest Exerciser Connections

Host Interface Cables

=N

Windows Based System
With Analyzer Software

100V - 240V In

Figure 9 Conquest Connected as an Exerciser

Note: The Exerciser option is no longer available on the Conquest platform.
Exerciser is offered on the Conquest M2 system only.
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Installing the Analyzer

Conquest M2 External I/O Connector Pin Assignment

The external I1/O connector provides the means for accepting a CMOS level
input trigger and 8 CMOS level outputs that represent an 8-bit value.

Table 1 External I/O Connector Pin Assignment

Signal Pin |Color Signal Pin |Color
[External Trigger In 1 Brown [|External Out 7 2 Red
GND 3 Orange |External Out 6 4 Yellow
GND 5 Green |External Out 5 6 Blue
GND 7 Violet JExternal Out 4 8 Grey
GND 9 White JExternal Out 3 10 |Black
GND 11 |Grey External Out 2 12 |Red
GND 13 |Orange |External Out 1 14  |Yellow
GND 15 |Green |External OutO 16 |Blue

Conquest External I1/0 Connector Pin Assignment
Table 2 External I/O Connector Pin Assignment

Signal Pin |Color Signal Pin |Color
No connect 1 Brown JNo connect 2 Red
GND 3 Orange |External out 7 4 Yellow
GND 5 Green |External out 6 6 Blue
GND 2 7 Violet JExternal out 5 8 Gray
GND 9 White JExternal out 4 10 Black
GND 11 Brown JExternal out 3 12 Red
GND 13 |Orange |External out 2 14  |Yellow
GND 15 |Green [External out 1 16 |Blue
External out O N/A

Note 1 Pin 1 is the right-most in the cable (Brown) and pin 16 is the left-most in the
cable (Blue).

Note 2 The signal “External out 0” (LSB) is not externally available.
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Installing the Analyzer

Software Installation

On systems operating under windows® 2000, Windows XP, and
Windows Vista.

Note: Do not connect the Analyzer to the host system until software
installation is complete!
1. Insertthe CD Rom in the CD Rom drive.

2. The installation automatically starts the setup, unless the Auto Run is
turned off. In this case, select the CD Rom from “My Computer” and click
setup.

3. After the warning to close all other programs and before starting the
installation, the Install component selection opens.

Select components for installation.

Click Next to complete the installation.

System Restart

You must restart the computer before you can use the Analyzer software.

Error Message

If you get an error message during installation of the drivers for Windows
2000, XP, or Vista, consult your system administrator. Your system may allow
only an administrator-level user to copy driver files.
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Installing the Analyzer

Manual USB Driver Installation

To manually install the USB driver, perform the following:

1.
2.

Power up Conquest.

Connect the USB cable between the Conquest USB Port interface and
the Host Computer USB port.

After Windows detects the new Device, select the Search For Suitable
Driver for My Device option button.

Click Next.

Choose the Specific location option button and deselect all other option
buttons.

* Click Next.

* Go to the C:\program files\LeCroy\Conquest\usb driver\win2k
folder.

* Choose Ibusb.inf.

* Click OK.

Click Next and then Finish to complete the Conquest USB port driver
installation.

Updating the Conquest USB Driver Manually

1.

N o o bk WD

Click Start > Settings > Control Panel > System and click the
Device Manager tab.

Find the Test Tools entry.

Select and right-click the Conquest board.
Select Properties and click the drivers tab.
Click Update Driver.

Select recommended method

Choose the Specific location option button and deselect all other option
buttons.

* Click Next.

* Go to the C:\program files\LeCroy\Conquest\usb driver\win2k
folder.

* Choose Ibusb.inf

* Click OK.

Click Next and then Finish to complete the USB driver update.
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Installing the Analyzer

Directory Structure on Windows XP and Vista

Windows XP

The Conquest Protocol Suite application stores files in a specific directory
structure under the C:\Program Files\LeCroy\Conquest directory. It also

stores files in Windows-specific locations that differ for Windows® XP and
Windows Vista (which uses UAC).

In particular, Windows XP has a Documents and Settings\All Users folder,
and Windows Vista has a Users\Public folder, which are not equivalent.

The Windows XP All Users folder is not readily available to users and is for
storing shared files, to which normal user folders point using shortcuts.

The Windows Vista Users\Public folder and its subdirectories:

» Are available to all users logged onto a system (not just the person who
installed the application).

e Are not hidden.

» Are always present, because it is provided by the Windows Vista OS
installation.

» Are readable and writable by all users.
* Do not require Administrator privileges.

Methods of using shared folders differ for the two operating systems, so the
Conquest Protocol Suite application stores files on them differently, as
described in the next two sections.

For Conquest Protocol Suite on Windows XP, all application and user files
(such as sample files, user files, default files, and scripts) are in the
<drive>\Program Files\LeCroy\Conquest directory folder and its
subdirectories:

* Doc

+ CAPI

* SystemData
* UserData

« Examples

The installation process creates the folder
<drive>\Program Files\Lecroy\Conquest.

Running the application the first time creates the folder
<drive>\Users\Public\Public Documents\LeCroy\Conquest 7.40.xx
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Windows Vista

Note

Note 2

Analyzer

User-modifiable Files

For Conquest Protocol Suite on Windows Vista, user-modifiable files are in the
Windows Explorer

<drive>\Users\Public\Public Documents\LeCroy\Conquest 7.40.xx folder,
which is the same as the Command Tool

<drive>\Users\Public\Public Documents\LeCroy\Conquest 7.40.xx folder
and Desktop\Public Documents\LeCroy\Conquest 7.40.xx folder.

The Command Tool name is the correct folder name when using scripts.

The Users\Public\Public Documents\LeCroy\Conquest 7.40.xx\UserData
folder contains files that the user can modify, such as new.cpr and Out.smp.
It also has the directories:

* SystemData
e Temp
* UserData

Application Files

For Conquest Protocol Suite on Windows Vista, read-only application files
(such as the application, bus engine, firmware, user manual, help, and read-
me files) are in the <drive>\Program Files\LeCroy\Conquest folder, which
has the directories:

+ CAPI

« Doc
 Examples

* SystemData
e usb driver

* UserData

On Windows Vista systems, the Conquest Protocol Suite application creates
an image of its directories in
Public\Public Documents\LeCroy\Conquest 7.40.xx.

For Windows Vista systems, the Conquest Protocol Suite application creates

directories for Conquest when the application is first run, not when it is
installed.
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Launching the USB Analyzer

Launching the USB Analyzer

To launch the software, select LeCroy > Conquest in the Start menu or
double-click the Conquest Suite button in the Program Manager Window.

Each time you run the software, it searches for a default host interface and, if it
is found, the software launches. If no interface is found, the software launches
in simulation mode.

Establish Interface

If no interface is detected initially, then establish an available interface and
relaunch the software.

Device Selection Dialog

" AllPorts LPT / USB / Ethernet

" LPT

" USB

" Ethemet

" Hardware Not Installed [Simulation Mode]

Download the most recent software from our website:

oK I Cancel |

Click OK. The Analyzer launches and displays the Analyzer toolbar as shown
below.

Note: The very first time that you run the software, the USB Class Decodes loads.
This process takes approximately one minute.

Set up project )
Open sample file — Open last saved project

File Edit View Run Configuraton $etting Utility Window Help

D-sHH (8 0-|d &N

Default capture ‘ f T

Default data blocks
Mnemonics

Protocol error mask

20



Launching the USB Analyzer

If Conquest is not detected, the software displays the Hardware Not
Detected message.

use x|
1 No Hardware Found,
. Software will run in Simulation Mode.

OK I Cancel |

Multiple Analyzers

If you have multiple Analyzers installed, you get the following message. In
such cases choose the Analyzer and click Attach.

attach x|
2 BUSB devices found.

Attach to device [ 3:
Altach I Abort

Connecting via Ethernet

You can use the ethernet connection using any one of the following three
supported configurations:
Conquest connected to a hetwork via a hub, switch, or similar device.

2. Conguest connected to the host computer (machine running the
application software), via a hub, switch or similar device.

3. Conquest connected directly to the host computer using a crossover
cable.
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Launching the USB Analyzer

Connecting to a Network

When connected to a network, Conquest must communicate with the DHCP
server to establish a connection. The DHCP server continually sends the next
available IP address to Conquest until the Conquest Protocol Suite software
starts.

When you start the software, the system may prompt to automatically use the
offered IP address or use an assigned IP address. (The assigned IP address
must be on the same network segment as the host computer.) The menu also
allows you to save the selected option (automatic or specific address). If the
assigned IP address is not available, the OS notifies you of an IP address
conflict.

Internet Protocol (TCP/IP) Properties = x|

‘You can get IP settings assigned automatically if your network. supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate 1P settings.

% Dbtain an IP address automatically

" Use the following IP address 0 0 0 0

™ Use as default at next application n

Cancel |

After you click OK, the software searches for all Conquest units connected to
the network and displays a list of available Conquest units. After you select a
Conquest unit, the software assigns the IP address to the selected unit,
completing the connection, and launches the software.

E
Device List
Device ID l InUse ] Conneclion Type_l Device Type |
%4 000E850000EF  No USE Conquest
U‘I 0000000000 Mo USE Conquest

Cancel I

22



Launching the USB Analyzer

Connecting via Hub, Switch or Similar device

When connected to the host machine via a hub, switch, or other similar
device, or directly using a crossover cable, the board must communicate with
the host computer to establish a connection. The host computer continually
broadcasts the next available IP address to the board until the

Conquest Protocol Suite software starts.

When the software starts, the system may prompt if you want the software to
automatically use the offered IP address or use an assigned IP address. (The
assigned IP address must be on the same network segment as the host
computer.) The menu also allows you to save the selected option (automatic
or specific address). If the assigned IP address is not available, the OS
notifies you of an IP address conflict.

After you click OK, the software searches for all boards connected to the
network and displays a list of available boards. After you select a board, the
software assigns the IP address to the selected board, completing the
connection, and launches the software.

Operating in Simulation Mode

Limitations

The system operates in Simulation Mode as default if the hardware is not
detected. However, you can operate in Simulation Mode directly without
installing the Analyzer hardware. To operate without hardware, select
Hardware Not Installed (Simulation Mode).

The Analyzer software launches and displays the tool bar, but with the
limitation that the Analyzer operates on static, previously captured bus data.

The Simulation mode lets you try all of the available functions, but keep in
mind that the system is not capturing any real data and is displaying
pre-captured results.
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Launching the USB Analyzer

Authorization

An authorization code is required to activate features not originally included
and purchased at a later time.

To enter the authorization code, click Configuration on the main toolbar and
then select Authorization.

Configuration Setting

. * Easy Mode
Advanced Mode

Authorization

The Authorization Code dialog opens.

Authorization Dialog | x| I
-.@ Enter Authorization Code
Authorization Code

I B N
ITI Cancel | Help |

Enter the authorization code for the product(s) purchased and click OK.
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Launching the USB Analyzer

Example Projects

Conquest includes a number of pre-defined example projects that you can use
to perform an immediate analysis without any setup.

The Conquest Protocol Suite software comes with a pre-defined folder
(directory) structure for storing all files. All example files are stored in the
Examples folder.

B D
) poc
B |2 Examples
® I acp
I2) ade
I2) adm
I app
12 opr
D ecp
) irc
|2) OTG Dual-Role
) paf
) sdv
I smp
) tas
|2) UDD Scripts
|2 Vbus Droop
& |2) SystemData
# |2 USB Driver

It is strongly recommended that you open some of these files to get an
introduction to project types.
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Project File Types

Launching the USB Analyzer

The various Conquest configurations may have the following file types (see
the next page for which configuratioins support which file types):

*.acp
*.ade
*.adm
*.aoe
*.app
*.asl
*.bin
*.cfg
*.cpr
*.dat
*.ecp
*.epp
*.irc

* paf
*.rpt
*.sdv
*.smp
*.tas
*.ixt
*.vbd

* vdr

Advanced capture project file

Advanced emulation example

Device Emulation project file

OTG Exerciser file

Advanced performance analysis project file
Advanced Script language file

Binary file

Viewer Display Configuration settings
Custom project file

Data block file

Easy capture project file

Easy performance analysis file
Previously performed inrush current measurement file
Easy performance analysis project file
Viewer report file

Scan descriptor file

Previously performed project results file
Previously performed timing analysis file
Text file

VBus Droop file

Viewer data report file
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Launching the USB Analyzer

Conquest Standard and Advanced configurations do not support all project
types. The table below outlines which project and report types can be created,
opened, executed by each of the Conquest configurations.

Table 3 File Types in Conquest Models

File Types Conquest Conquest Conquest Conquest
Standard Advanced | M2 Pro M2 Pro
with
Exerciser
*.ecp Easy capture project file X X X X
*.cfg Viewer Display Configuration settings X X X X
*.asl Advanced Script language file X X X X
*vdr Viewer data report file X X X X
*rpt  Viewer report file X X X X
*txt  Textfile X X X X
*.smp Previously performed project results file X X X X
*acp Advanced capture project file X X X
*bin  Binary file X
*.cpr Custom project file X X
*.dat Data block file X
*.epp Easy performance analysis file X X
*irc  Previously performed inrush current X X
measurement file
*paf Easy performance analysis project file X X
*app Advanced performance analysis project file X X
*.sdv  Scan descriptor file X
*tas Previously performed timing analysis file X X
*vbd VBus Droop file X X
*.ade Advanced emulation example X
*.adm Device Emulation project file X
*aoe OTG Exerciser file X

27




Launching the USB Analyzer

Run an Example Project

To run a project:

1. On the menu bar, select Eile > Open.

oren N 11

Lookin: |thpr ﬂ « B cF O

cap_advcap_easyexr.cpr
cap_easycap_advexr.cpr
per_advper_easyexr.cpr
per_easyper_advexr.cpr

File name: |cap_easycap_adve:r cpr Open I

|Custom ProjectFile (" cpr.” ecp:”
Custom Project " cpr..ect
Timing Analyzer File (" tas)
Sample Fde (" smp)

Infush Current File (*.irc)

VBus Droop File (".vbd)

Data Blocks File (".day)

Viewer Repon Files (".rpf)
Viewer Data Report Files (".vdr)
Scan Descrplor Files (".sdv)
TextFile (")

2. Choose the example type from the Files of Type Combination box,
choose an example, and click Open.

| »

Data Capture and Trigger | Exetciser Program | Timing Anabzer | Settings | Project Note |

 Trigger
Dev, Add:: [Raeeons Endan: [[¢2 i1

~Data Capture
== T oo at: oo Encpont: [ ‘
‘ [ore i (P s Endpoint: 75001 ‘
‘ [Nene 7] Dewadd: [S5E Endpont: [75237 ‘

Events
( ExcludeKeepiive [~ ExcludeSOF [~ ‘

—
’VEmhdeﬂAle_ ExcludeNyets [~

Oulput File - IQ\PHUGHAM FILES\CATALYSTASBAE\Dut.smp _] I~ AugRun [0 limes

FreTigger (50%) | |  PatialMemay, Sorplz 1 [1000 _
[¥ RunEgerciser * Enfire Memory (33554432 Samples) =
1| | Ld

3. Click Run to execute the example.
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Default Capture

The default capture offers you one button activation of a default project.

The software includes a pre-defined default capture. However, you can define
your own default capture by creating a new capture project and setting it to be
the Default Project for immediate capture.

OE
Click the =——————— Default Capture button on the main toolbar to perform
an immediate data capture and trigger.

After a short time, current bus activity displays.

wWBh AP Rl-oE piawDooBE™ e L0 UN B e
wTi0000p5 | ®7:132825 | ®v:132m@s
B P T Cortrol Transfe S | Dev. AddriHex) | Inkerpreted Auia Class Request Dofn 9] 1=
: 1 65 | ClassTypeReauest | F | 0z GET_MN =
; [ S |Dev.AddrtHex)|  Inferpreted Autio Class Request Dotn )
Ee—8 8 | CassTypeRequest | F | 0 GET_CLR =
- P S |Dev. AditHex)| iterisce Vahiee:) || Amemstive Seting(ex) | i
1 67 ‘ Set Interface F ‘ 02 | 1 ‘ 1 I
N S |Dev. AddiHex)|  inerpreled Auo Class Request Dol 1]
> 63 | CessTypeReauest | F | 02 SET_CUR =
I - R ———
Lo 69 | CmssTypeRequest | F | 02 I_ SET_CUR =
_° [MEEEER vesectonType || S | StetTme | Dev. Add(Hen) | EnP(En) | Detalengn  §A| Handshete b
T 82 ] N | F |o3zearees| w2 | oo | 5 No Handshake |
- E Transachon Type || S | StetTime | Dev. Adde(Hex) | EndP(Bin) || Defalength 5| Handsheke &
N 463 our | F | o3z aress 2 | oo | 176 NoHandshaks |
o o (MREER escten Ty || S | SwTme | Dev. Adaie|afon) | Omalengn 3| Handsheks
T 84 out |_F | w3297 50423 | oot | 0 NoHandshake |
B EESE 1oooctoTiee | S || SiedTme | Dev. AddHex) | EniP(En) | Dstalength  §h| Handshete b
7 455 out | F | or32ssaracs 2 | o | 176 | NoHandshake |
s P [EEEEER veoeocthnTie || S | StedTme | Dev. Add(He | EndP(Bn) | Ostalengh  §h| Handshoke R
S 466 out | F | mamaeaz 2 | oo | 176 No Handshake |
I _F (RS oot || S | SaTee | Dev.Adk(ed|Eveen) | Ostaiengn | Hendshake bl
“ I 487 | our | F m:aama?ssa_ | 0001 I 176 No Handshake I
B TransactonTyps | S | StaTme | Dev. Adde(He)|EviP(En) | Dstalengh  f| Handshoke &4
“ I 468 out | F | o133 wezr [} | oot | 176 NoHandshake |
s * [EEEEE TeesctonTioe | S | StedTime | Dev. Ador(Hex)|Enf(En) | Datalengtn 73| Handshake &
T awa | out | F |omsseaeoo | 02 | oo | 176 | NoHandshake |
B TransactionType | S | StetTime  |Dev. Addr(Hex) | EndP(Bin) | Datalength | Handshoke ke
o 470 I out | F MEMJT???I 02 | 0001 | 176 No Handshake |
s L7 [NEEEER TevcectnTiee || S || StetTme |Dev. AddtHex)| (B | Detalengin %] Handsheke &
= H an out | F | 01330437745 @2 | oo | 176 N Handshake |
7 [EEER (orectenies | S | SiwtTme | Dav. Ad(ed) | EnPEn) | Datalengn  f| Hanoshake &
T ar2 out |_F | m3zs3rrie | oot | 180 No Handshiaske |
L P (NEEEER ococtooTee | S | StetTme |Dev. Adk(He) | EvP(En) | Detalength | Handshoke &
> a3 out | F |o1330837850 2 | oo | 17 No Handshoke |
I TransectonType || S | StetTme | Dev. AddrtHex) | EvdP(Bin) || Detalength || Hondshoke &
E—=" 474 o l ¢ |mawmvses m | oo | 126 1

Note: After completion of data capture, the system uploads a 64-kilobyte page for
each screen view. The system saves uploaded 64-kilobyte pages in the \Temp
folder as temporary files with extension .smp_. If you Save the data capture,
the system saves the whole recorded capture on a hard disk. Saving data
replaces the temporary extension .smp_ with extension .smp.
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Creating Projects

The Conquest M2 Analyzer allows you to create projects using Easy and
Advanced mode capabilities in any combination.

v

Click the ————— New Project button on the main toolbar to display the
Project Setup dialog.

Click the project type and configure the project to define Easy and/or
Advanced mode operation as applicable.

——————— 1 ———— E
| P Ansbyoes - Advarced Option Performance Analyzet Perdomance Analyzer
Ir evigees -Eavy Ophir | F Pedomance - Advanced Option
| Hest Enmecicn -2 I Petomares -Eamy Oghon
| 7 Host v Easy Detion ™ ot Execier -Advanced Opton
T —————— Eazy Device Emulation
|P Tt | ™ Host Execiees -Easy Option
F Fraect Hote ' ProjectNote 1 < Iraush Current
I i Advance Device Emudstion o
o< UnConfigured Current
=
Advance OTG Exercise o
Suspend Curent
Operating Current
VBUS
VBUS Droop
Pertormance Analyzes
Davice Emulation & OTE Exerciser Device Emulation & 0T Exercises
T PE— Cunent 4 Voltage Measurements
Cieate Fropct Cieats Pioiect

Capture and Timing Analysis Projects

See page 37 for setup of an Easy Mode Capture.

See page 59 for setup of an Advanced Mode Capture.
See page 50 for setup of an Easy Mode Exerciser.

See page 71 for setup of an Advanced Mode Exerciser.

See page 127 for setup of Easy and Advanced Mode Timing Analysis.
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Performance Analysis Projects

Check a Performance Analyzer, Exerciser option and click the
Create Project button to display the corresponding project setup dialog.

See page 113 for setup of an Easy Mode Performance Analysis.

See page 116 for setup of an Advanced Mode Performance Analysis.

Device Emulation & OTG Advanced Exerciser

Check the Emulation to use to open the corresponding project setup dialog.
See page 134 for setup of an Easy Mode Device Emulation.
See page 142 for setup of an Advanced Mode Device Emulation.

See page 147 for setup of the OTG Advanced Exerciser.

Current and Voltage Measurements

Check a measurement type to start the measurement.

See page 167 to perform an Inrush Current measurement.

See page 158 to perform an Unconfigured Current measurement.
See page 172 to perform an Suspend Current measurement.
See page 160 to perform an Operating Current measurement.
See page 163 to perform a VBus measurement.

See page 165 to perform a VBus droop measurement.
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Protocol Analysis

Protocol Analysis
Easy Mode (Pre-Defined Setups)

This mode allows you to operate Conquest with a minimum of setup. You can
perform a Trigger and Data capture only, or program an Exerciser to generate
bus traffic for triggering and data capture. Figure 10 shows a functional
Capture and Trigger setup.

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

Y Y 'y 'y

! |

\ 4 v h 4 A 4

- |DEVICE| ==|HOSTf== |DEVICE = == s o o o o = OTG| == == =|DEVICE|— — | HOST I—

| |
| |
| |
| |
| |
| |
I v v v v v v I
| |
| MEMORY] MEMORY| MEMORY MEMORY MEMORY || MEMORY |
| 'y |
| |
| |
A
| |
| INRUSH & ALL SPEED TIMING |
SUSPEND uUsB2.0 |¢! |[ANALYZER| | I oTG DEVICE HOST
L)
| CURRENT ANALYZER I, EXERCISER EMULATION| |EXERCISER| |
| | MEASUREMENT 3 '
| |
| |
| |
| |
L A

HOST
CONTROLLER USB DEVICE

Figure 10 Capture and Trigger Functional Connection
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Easy Data Capture

New Project

Make sure that the configuration is set to use Easy Analyzer. See “Creating
Projects” on page 30.

File M?WJ RLF Conﬁguration Setting Utllity Window Help

N-sEH R0 O - &N
Click the |— Green button on the main toolbar to open the last saved

project.

To start a New project:

1. Select Eile > New and choose Analyzer Host Exerciser Project.

a

Data Capture and Trigget | Exeiciser Progiam | Tiving Analyzer | Seltings | Project Note |

| Dev. Adde: [t Endpoint; [5550

Trigg

- Data Capture

] Devada: [0 Endooint: [0t
s T o o Enbort: [525 [51]

I

=

[Everything

Dev. Addr: [[5300000 Endpoint: [0t

‘ JNare

T i Events
" Exclude NAKs [ Exclude Nets || Exchide Keep Alive [~ Exclude SOF [~

Dutput File:  |CAPROGRAM FILESA\CATALYSTASBAENDUL smp _I [~ Auto Fun [20 times
Pre-Trigger (50%) 4| T i & Patial Memory. SamplesNo: [1000 ||
™ Run Exerciser " Entire Memary (33554432 Samples) =
| | ;DI

Figure 11 Trigger and Capture Data Dialog Box

2. Click the drop-down arrow next to the Trigger drop-down list box and
choose a trigger. Table 4 on page 46 lists the available trigger selections.
The available triggers are different for High speed and Full/Low speed
operation. All triggering selections, however, are available when the
Analyzer is set to operate in the Auto Speed mode.
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3. If known, you can specify a Device address (in hex) and an endpoint
address (in binary) by making the appropriate entries in the Dev Addr
and Endpoint text box.

— Trigger

Bus Reset

| Resume

D Suspend

"[Chirp

HNP

LSRP

| Session

Protocal Ermor

L Setup Transaction —
In Transaction

Out Transaction

Ping Transaction

_|Split Setup Transaction

Split Bulk IN Transaction

Split Bulk OUT Transaction ;[

Figure 12 Trigger Choices in High Speed Mode

4. Choose up to three Data Capture selections from the three available
Data Capture drop-down list boxes. Table 5 on page 48 lists the
available selections. The capture selections are different for High speed
and Full/Low speed operation. All capture selections, however, are
available when the Analyzer is set to operate in the Auto Speed mode
(only in Conquest M2).

—Data Capture

IEverything

mEverythng
i |Any Transactions
Custom Transaction
|_|Setup Transaction
—In Transaction —
QOut Transaction —
Ping Transaction

_|SplitSetup Transaction L
SplitBulk IN Transaction

Split Bulk OUT Transaction v

Figure 13 Data Capture Choices in High Speed Mode

To exclude NAK, NYET Transactions and/or SOF, Keep Alive Events, check
the corresponding check box. These are filtered in real time by the hardware
without using memory resources.

5. Click Run to capture and trigger immediately and wait for the results to
display, as shown in Figure 14.
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For ways to enhance results analysis in the results display, see “Display
Manipulation” on page 177.

Note: After completion of data capture, the system uploads a 64-kilobyte page for
each screen view. The system saves uploaded 64-kilobyte pages in the \Temp
folder as temporary files with extension .smp_. If you Save the data capture,
the system saves the whole recorded capture on a hard disk. Saving data
replaces the temporary extension .smp_ with extension .smp.

Data Capture Options

The capture and triggering is performed with default Data Capture Options.
For explanation on setting the Data Capture Options see page 47.

T % % Ge||P B[4 5 W[

et 0 O BB Le 2B W H[WE 4

wT.0000ps | %T:132825 | X¥:132828

F|
S | Dev. Adarrien) |
F | 02

1 | i
Inerpreted Ao Class RequesiDats 9
SET_CUR =)

T Cont

S | Dev. AddrHex)|

Iterpreted Aubo Class Request Data 1]

€3 | Class Type Request

S | Dev. Addntex)| Interprated Audko Class RequestData 998 1<l
I_F | 02 GET_MN [=

S |Dev. AddrHex)]  Interpreted Audo Class Request Data 49'E]

F | 02 GET_CUR =

S | Dev. AddnHex) | lerface VebuetHex) | Aternative SefinatHex) | I

'
.
.
-
2 Tt e
1 462 N
g

F o2 SET_CUR =
i IS || stortTme |Dev. Adsrities) | ErcPicil | DotaLength 3| Handshoke A
[E—] | F | oazmsnees 2 | oo | s Mo Hangshake |
I " (BRI reescontie || S || e |Dev. Adiien| Enci(en) || Dsalein 83| Hanashake &
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Trigger on Data

Figure 14 Captured Results Display

Trigger on Data is a useful triggering option when looking for a data stream of
up to 8 bytes within one or two consecutive transactions. Selecting Data as a
triggering choice offers the following Data triggering choices:

 Packet
e Pattern
* Length
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Trigger on a Data Packet
This is the default setting when trigger on Data is selected.

ol
Dats Capture and Trigger | Exerciser Progiam | Settings | Project Note |
Trigaer
Data | ITqu|AnpDa:aj
A Diata
& Packet (" Pattem " Length ]
Datal
Data2
Data Capture: MData
( [Everything =] DevAdd: [Eeeei Endpint - [-705

Figure 15 Trigger on a Data Packet Dialog

Choose Packet Type

Click the down arrow next to the Type list box and select a packet type on
which to trigger.

Trigger on a Data Pattern

To trigger on a data pattern, check the Pattern button. A pattern can be across
up to eight similar transaction types by checking the Multiple Transaction

check box.
(E) New Easy Data Capture Projectl (ol x|
Data Caplure and Trigger | Exerciser Progiam | Settings | Project Hote |
Trigger
[Data =] ‘ Dev. Addi: [00600K Endpoint: [S60%. —
vance
" Packet (¥ Patten  Length DataPallemn = Trioger
™ Muliple Transaction [MexBbytes) I® —
Data Capture Hub Port Enable 1]
l_ :ug i;‘url gnableSZI] J
Everythi > Dav. Adde - [<|[Hub Port Power i)
J — J Hub Port Power 4]
Hub Port Power 5]
None v . [7|[Get Sting Dese] =
‘ e I pevacu: [EfRe S0 2 [Eir)
| era] - ]

Figure 16 Trigger on Data Pattern Dialog

Click the down arrow next to the Data Pattern list box, then select a
pre-defined pattern or enter a pattern directly in the list box (eight bytes
maximum).
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Multiple Transactions

To trigger on a pattern over multiple transactions, check the Multiple
Transaction and define the transaction types for triggering in the Advanced
Trigger dialog.

Advanced Trigger setting x|

Transaction type
In

~Datatype——

Setup

[ ok | cance |

Figure 17 Advanced Trigger Setting Dialog
Set Address

Specify a Device Address and an Endpoint Address to prevent
mis-triggering by different devices.

Trigger on Data Length
To trigger on Data Length, check the Length button.

(%) New Easy Data Capture Project1 _lol x|

Dats Capturs and Trigger | Exerciser Program | Settings | Project Note |

Tiigget
{ [Data =1 | DevAdde [ocooci Endpoint: [0¢ _—

© Packet (~ Pattem & Lenglh N T Tiigger
‘[- Multiple Transaction = Condition | Greater than ~ «| DataPayloadlength | 4 Butes

[Eventhing =] Dew Add: [FEEEE Endpoint: [5250 [[Bir)

{Dm Capture.

Define Pattern Length

Choose a length condition by clicking the down arrow next to the Condition list
box. Make a selection and enter a Payload Length value.

Greater than VI Data Payload Length | 4 Bytes

Greater than |
Greater or Equal
Equalto

Less than 7 Endpoaint : W ‘

Less or Equal
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Sample Capture Result for trigger on data pattern
Figure 18 shows a capture result with a trigger on a data pattern identified.

1 1

~ il ] 1l
T4 | 45 | Tokenin

] L | -000.000 036 20 J
Ig_;;l Data Pattern Triggered On | P | ooo IE
Click to view Transactions J 1 | 46 | D
B | === | PacketType | S | StartTime ||
S| e ACK J_| 00000003913 |
e g E=T | Evert Type | Start Time |

4 | 490 wanr | WaanAlivac | nAnnnnaza1s |

Figure 18 Trigger on Data Pattern

To view details of the trigger, click the Data Pattern Triggered On button to
open the Triggering Transactions dialog as shown in Figure 19.

Triggering Transactions i x|
Transcation No. l Packet (Type . No.) I
14 Datal # 43
15 DataO # 46
r Trigged On

Data Type IAVI}’ Data
Transaction Type Iih

Data Pattern

00000000
0000000000000001

" Hex * Binay (" ASCII

Close

Figure 19 Triggering Transactions
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Manual Trigger

To perform a manual trigger, select Manual from the Trigger drop-down list
and choose a Data Capture transaction.

Data Caplure and Triggst | Exerciser Program | Timing Analyzer| Setings | Project Note |

Trigger
Any Transaction - Dev. Addr: [70000000 Endpoint: [000 [Hen ||
[Setup Transaction a] -
in Transaction
Out Transaction
L__IPing Transaction
~DispltSewp Transaction —
SpiitBulk IN Transacbon 5 =
Split Bulk OUT Transaction Dev. Addr: | J0000 X Endpoint. | L0 |
Splitinterupt IN Transaction
it Interrupt OUT Transaction
Ten owacer [T [E7]  epon [ [] |
Dev.Ados. [000001 Endpoint [0 |
] Exclude Keep Alive [ Exclude SOF [ ‘

OutputFjle:  |CAPROGRAM FILES\CATALYST\SBAE\SBAE-30.PZ11\0ut smp JE | I AugRun |20

Pre-Trigger(50%) ¢ | J i  Peartial Memory, Samples o [100 I
¥ FunEgerciser & Enire Memory (33554432 Semples) &
4| ] Jj

Figure 20 Enabling Manual Trigger

Push the Manual Trigger button on the front panel to trigger the Analyzer.

External Trigger

To trigger on an external signal, select External from the Trigger
drop-down list box.

@& c:\program files\catalyst\sbae\sbae-30.p2.11\examples\cpr\ca

Data Capture and Trigger ] Exerciser Program | Timing Anaryzer] Settings I

— Trigger

z Dev. Ac

—Data Capture
IEverything ﬂ Dev. Ac
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To trigger on Protocol Error

Select Protocol Error from the Trigger drop-down list. For a definition of

protocol errors see page 108.

Data Capture and Trigger |Exe1dm Progiam | Titing Analyzer | Settings | Project Note |

Tngger
[ny Transaction =] ‘ Dev. Addh: [[3000057 Endpaint: [75550
By Transaction =
Data
Bus Resst
L_{Resume
7D Suspend
[EN'P" Dev. Adch: [0 Endpoint: [0
SAP
‘,s Dev. Addr: 20000 Endpoint: [0
{In Transaction
Out Transact Dev. Addr: [5a0a% Endpoint: [[5o0 [
[parmmce e ron: [

Spit Setup Transaction

Pre-Trigger (50%) 4| I
I”| Run Exerciser

i

& Paitial Memory, Samples Mo: |1000
" Entire Memory (33554432 Samples)

Pl Bulk IN Transaction = Excluds KespAlivs [ Excluds SOF
Output Fle:  |C:\PROGRAM FILES\CATALYSTASBAE\Out smp _I [~ Autg Run [20 times

| v

|

_'D!

Figure 21 Triggering on Protocol Errors

Exclude Protocol Errors

To exclude specific protocol errors from triggering, define a Protocol Error

mask.

To mask protocol errors, click the

Protocol Errors button on the

toolbar to open the Protocol Errors Dialog box.

Uncheck the protocol errors to exclude and click OK.

B

x}Enable‘gDisable protocol error for trigger

21

VIERRO -
VIERRT
VERRZ-
VIERR3 -
VIERR4 -
VIERRS -
VERREG -
VIERR7 -
VIERRS -
VIERRY -
VIERR10
VERR11
VIERR12
VIERR13
VIERR14

[ox 1]

Bit Stuff

- PID Error

PID Unknown

Sync Emor

CRCS Enor

CRC16 Error

Frame Len

Babble

Data Toggle

EOP Error

- Loss of Activily

- Timeout

- Bus Ermor

- Short Inter Packet Delay
- Truncated Transaction

Cancel |

Enable All Protocol Errors | Disable All Protacol Erlorsl

Disabling protocol erors can make post-processing more efficient.

Figure 22 Protocol Error Mask
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Table 4 Pre-Defined Trigger Selections

HNP (OTG event)

24

1 |Snap Shot (Note 1) 16| Split Setup Transaction*

2 JAny Transaction 17|Split Bulk IN Transaction*

3 |Data 18|Split Bulk OUT Transaction*

4 |Bus Reset 19|Split Interrupt IN Transaction*

5 |[Resume 20|Split Interrupt OUT Transaction*

6 |Suspend 21|Split Isochronous IN Transaction*

7 |Chirp* 23|Split Isochronous OUT Transaction*
8

Setup With Preamble Transaction”

9 ISRP (OTG event) 25| Asynchronous IN With Preamble Transaction”
10|Session (OTG event) 26 | Asynchronous OUT With Preamble Transaction”
11 |Protocol Error 27 |Timing Patterns (Note 4)
12 |Setup Transaction 28]VBus Measurement (Note 2)
13}In Transaction 28]Operating Current (Note 3)
14 |Out Transaction 29 |Manual
15|Ping Transaction* 30 |External
31|Bus Error (SE1)

Note 1 Snapshot triggers at state 0 allowing you to get an overview of bus activity
independently of the occurrence of an event, packet or transaction.

Note 2 To trigger on VBus, the level has to remain at the specified value for 2 psec
with a tolerance of £10 mV.

Note 3 To trigger on Operating Current, the Operating Current has to remain at the
specified value for at least 0.2 psec with a tolerance of £1.5 mA.

Note 4 Triggering on Timing Patterns is available only with the Timing Analysis option.

* Not available in Full/Low speed.

# Full/Low speed only.
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Data Capture Options
Memory Display

Pre-Trigger

You can limit the captured data display to a specific number of samples by
checking Partial Memory and entering the number of Samples to capture or,
you can check entire memory to allow the capture for the entire memory.

Pre-Trigger is set by default at 50%, which defines the percentage of data to
capture before and after the triggering event. You can change this percentage
by dragging the slider to a value.

Pre-Trigger Data

The capture of the specified percentage of the data prior to the triggering
event cannot be guaranteed and may in some cases be 0. This can occur in
cases where the triggering event occurs before the required amount of
pre-trigger event data can be stored. In these cases, the data display shows
fewer than the specified data points prior to the triggering event. For more
detail see Pre-Trigger on page 111.

Manual Trigger

Select this option to manually interrupt the data capture based on some
external event. Select this option from the Trigger drop down list (see page 44)
and start the capture. Data is continually captured to memory and overwritten,
until you push the Manual Trigger button on the front panel.
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Auto Run

Protocol Analysis

To repeat the current capture and trigger setup automatically, check the

Auto Run checkbox and enter the number of times in the Times text box. The
capture and trigger repeat automatically for the specified number of times and
the results saved in consecutively numbered Out.smp files.

Table 5 Pre-Defined Data Capture Selections

Everything

10

Split Bulk OUT Transaction

Any Transaction

11

Split Interrupt IN Transaction

Custom Transaction

12

Split Interrupt OUT Transaction

Setup Transaction

13

Split Isochronous IN Transaction

In Transaction

14

Split Isochronous OUT Transaction

Out Transaction

15

Setup with Preamble Transaction

Ping Transaction

16

Asynchronous IN with Preamble Transaction

Split Setup Transaction

17

Asynchronous OUT with Preamble Transaction

©O©| 0| Nl O] O] | W| N|

Split Bulk IN Transaction
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Custom Transaction

This mode allows a quick setup to perform a capture that includes or excludes

a specific transaction

type.

To set up a custom capture:

1. Select Custom Transaction from the Data Capture dropdown list.

() C:\Program Files)\CATALYST\SBAE\Eramples\,cpr\New.cpr o ] s
Data Caplure and Trigger | Exerciser Program | Timing Analyzer | Settings | Project Note | —
Tngger
|Protocol Erar | Dev. Addr: [:050000¢ [[(Ein Endpoint: [2557 ‘
~ Data Capture
| Custom Transastion | & Copure © Exclude Exzlide Keep Alive: I | Exlade SOF = ‘
Transaction Type Dev. Addr(ﬂex)[sm P(Bin) |
50 OUT e |_ox |
=oa | Packet Type |PID(BIn)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(BIn)
0 | TokenOuw | 0001 | 1110 | KK | KKK | HRMRX |
=om || Packel Type |PID(Bin)| Check(Bin) | DataHex) | CRetB(Hex) |
1 | Dpe=0 |+| o011 | 1100 | [Do Mot Care] =] oo |
Output Fle:  [CAPROGRAM FILES\CATALYSTA\SBAE\Qut.smp _I [ Autg Flun |20 bimes
Pre-Trigger (50 %) 4| | o 5 Pattisl Memory, Samples Na: [1000
, i T
™ Run Exerciser " Enptire Memory (33554432 Samples] =
| ] L2

Figure 23 Custom Transaction Dialog

2. Click the down arrow next to the Transaction Type drop down list box
and choose a transaction.

— Data Capture

‘ I Custom Transaction

| & Captue ¢ Esclude

Transaction Type | Dev
0 |Bulk oUT -
Bulk IN Dey
% = |24}
L0 o =
= lso OUT
> 5 [setue —
PING -
e mom | Packet Type |PID(Bin)| Check(Bin,

3. Click either the Capture or Exclude button to define the capture.

4. You can additionally refine the capture by specifying a Device and
Endpoint address, a packet type and Data.
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Exercise and Capture (Optional)

Protocol Analysis

To perform Exercise and Capture you must connect the Exerciser to the port
that is used for analysis with the external cable provided. Figure 24 shows a
functional Exercise and Capture setup for a High Speed Device.

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

v A4 v A 4

|
|
|
|
|
|
|
|
| MEMORY MEMORY] MEMORY MEMORY MEMORY MEMORY
|
|
|
I A
| INRUSH & ALL SPEED TIMING
SUSPEND USB 2.0 <+ |ANALYZER I, OTG N DEVICE HOST
I| CURRENT ANALYZER I,| [EXERCISER| ”|EMULATION|  [exERCISER
1|, DIGITIZER & =
MEASUREMENT
I A 3 A A
|
: !
| \ 4
h 4 v h 4 v
L — [DEVICE}- — |HOST}— [DEVICE}~ — — — — — — - |3T_E| — — -|DEVICE| — — -[[HOST |—
EXTERNAL CABLE
USB DEVICE

Figure 24 Exercise and Capture Functional Connection
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Programming the Exerciser in Easy Mode

Click the Exerciser Program tab to open the Exerciser Programming dialog
box as shown in Figure 25.

&) New Custom Project2

—10| x|
Data Caplure and Trigger Exetcissr Program | Safings | Project Nots | =
isHub Aached Dav. Speed  DevAddr Endpnt _Endpnt Type Command
[~ [UserDet ~][High =][ o0 [0000 [comvol ~] [GetConfiquration .
Startwith
@ Resume (" BusReset
Lo | Device Name | Endpoint__| Command [ Selector | Dat= R
=
Insan
Delete
B
Find Dev.
OuputFjle:  [C\PROGRAM FILES\CATALYST\SEAE\SBAE-30. P21 1\Outsmp [ AugRun |0
PreTigger(50%) ¢ 1| )|  Pattisl Memory,  SamplesNo: [1000 |
I~y  Eatr Momory (355443 Samplee) [Cmm ] -
2l | 2[4

Figure 25 Exerciser Easy Mode Programming Dialog Box

Set up the Device

You must use Find Device first to enumerate the device automatically. After
enumeration is complete, the system sends SOF or Keep Alive packets to
prevent the device for entering a suspended state.

Click Eind Dev. to command the system to identify the USB
Device connected automatically.

Verify that the USB Device is powered up and operational by noting the

display of Detecting First Device ..., followed by Devices that Conquest
detects connected to the Main Analyzer USB port.
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After a short time the connected USB Device identification appears in the
Attached Device list box as shown in Figure 26.

(E) New Custom Project4 =0lx|
P
Packet | Sequencer Exerciser Plﬂi"&l\]'l'mingAnalvml Settings | Project Note | =
Abtached Dev. Endpnt Type Command
[vip=soipD=3 =] [interumt =] [in =
Start with
’— @ Resume O BusReset *
DeviceName [ Endpoint | Command [ selector [ Daa | Add
—
=
Imsert
Delete
3
FlndDev
Dutput File : IE'\FHUEHAM FILESYCATALYSTASBAE \Out smp _I ™ AutgRun [20 himes:
Pre-Tiigger (50%) 4| | i (= Partial Memory, SamplesNo: [1000 ]
" Entire Memory (33554432 Samples) =
4l | L[_/I

Figure 26 Device Identified

At this point you are ready to create an exerciser program for the identified

Device. As an example, choose Control as the Endpoint Type, Get

Descriptor as the command and Device as the Descriptor Type from the

corresponding list boxes and click Add. Repeat for additional program steps.
Data

For commands requiring data blocks, click the down arrow next to the Data
drop down list box and choose from a set of pre-defined data blocks. If you
need a new data block, click the Settings tab and then the Data Blocks
button. See page 54.

#) New Custom Project4 P [ [ 3
Packet] Sequencer  Everciser Program 1 Tirning Analyzeu] Seﬂi\gs] Project Nole| =
IsHub Attached Dev. Epssd Dev Addr Endpnt  Endpnt Type Command

" |User Def. High * 1] 0000 | Bulk out

Statwth——————

& Resume  C BusResst *

Lo Device Name Ei g Command Selector Data Add

5 User Dl [00] Tontiol (00] et Configuration T |
User Def. (00) Control [(00) Set Address Addr, =00 —
User Def. (00) Bulk (00) I i
e User Def. (00) Control (00) Set Address Addr, =00 Insett
End  User Def, (00) Bulk (00) auTt g
Delete
S
B
TS
Find Dev.
Output Fle :  [CAPROGRAM FILES\CATALYSTA\SBAE\Outsmp _I ™ AutoRun [20 times
Pre-Trigger (50 %) 4| 0] o = Partial Memory, Samples Mo: [1000 |
€ Entie Memory (F554432 Sanies] 5
4| ] _"j

Figure 27 Sample Exerciser Program
Insert Line

You can insert an additional program line anywhere in the program by

highlighting an existing program line above which to insert the new line, define
the command, and click the Insert button.
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Define Loops

Enable Exerci

To define program loops, click under Loops in the program line in which to
start the loop and click Start. Similarly click under Loops in the program line in
which to end the loop and click End. See page 54 for setting the number of
times to run the loop.

ser
Make sure that the Run Exerciser check box is checked.

Choose Trigger and Capture Options

Click the Data Capture and Trigger tab, then choose a Trigger and Data
Capture option or options to analyze the traffic generated by the exerciser.

() New Easy Data Capture Project3
Data Capture and Trigger I Exerciser F'lograml Settings] Project Nole]
r— Trigger
Dev. &dd
(- Data Capture
IEvelything ;] Dev. Add
fNane =l Dev.add

Figure 28 Sample Trigger and Data Capture Selection

Click Run to exercise the Device and wait for the captured results to display,
as shown in Figure 29.

T 0,000 pS Ix-T 2679235 Ix»f:zs?snms
R > o ete) ot | evernten | i 0@ £
<€ 1] o | Get Descrigtor |_F | [0 Device | L] Device Descriptor 5]
. ¢ [EEEEEEE resctionTyps | S | StatTme |Dev ddirtHe)|EnP(Ein) | Datalength  f| Handshake k)
| o Setlp | F | -000.000 004 37 o | oo | 8 | Actnowiedged |
P | mem | faciet e | S | SttTime |O(Biny Check(Bin |Dev. AdiHex)| Enn) | CROS(Ei| Dustion Tane(us) | 0 0ot T |
(5 | o | Sstup. F \{nun]tmsr\ 1M \ 0010 () | 0000 | 01000 | 2887 \ 183333 \
= P | mem | PacketType | S | StrtTme [P checkisin | Data(Hex), 8 Byle(s) | CRC18iHex) | Durstion Time(us) | E0F Duration Tineine) |
1] 1 | Dpaan F | 00000000000 | 0011 | 1100 80 08 00 01 00 00 40 00 ee2 | 817 ) 166,668 |
L. P | wom | PacketType | S | StetTime  |PID(Bin)| Check(Bin) | Duration Timefus) | 507 Durstor ns) |
B 1] 2 | ACK F | 00000000723 | 0040 | 1101 1333 | 166.666
" [EEEEEER TreveactionType | S || StariTme  |Dev. AdHex)|EdPiEn) | Datalength | Handshske &
1] 1 | N | F | 000,000 88537 o | oooo | 8 Acknawledged |
N Transaction Typs || § | StartTie |Dev. Addbex)|EndP(in) | Datalength 3| Handshske &
3 3
T “ | 2 ouT \ F \nmnmmxz 00 | 0000 | o Acknowledged \
P | I=T | EvertType | StariTime | Durabion Tene(ms) |
1] s Resst | 00000402540 | 26133
. | EKGTTRIER 5 o o] v oo Aswcwo |
g 1] 1 Set Address |_F | 00 2 |
R 5 (o s ossertpe | s | _rsscus o1
< 1] 2 | Get Descrigtor | F | 0z Device | [] Device Descriptor  [5]
. P S |Dev. Addr(Hex)| Descriptor Type | Descriptor Indexttiex) | Interpreted Data g
o
B 1] 3 Get Descrigtor ‘ F ‘ 02 | a Configuration Descripter  []
B P s ‘Dev,ll!ﬁ(#kx)l Descriptor Type | Descriptor Index(Hex) | Interpreted Data '—’FQ
B 1 | 4 Get Descriptor \ F \ 02 Configuration | o Configuration Descriplor F‘
. [ S |Dev. AddriHex)|  Descrintor Type | Deseriptor indextHex) | Interpreted Data 5
= 1] s GetDescrilor | F | o2 Configuration | o Configurstion Descrigtor ]
R 5 [ s ossetrpe | oo | _rsssous o1
< 1] 8 | Get Descrigtor | F | 0z Device | [] Device Descriptor  [5]
P | Dev. Adur(Hiex)|  Descriotor Type | Descriptor Indexttiex) | Interpreted Data i
‘ 02 Configus ation | a Configuration Descriptor El
‘Dev,nﬂﬁ(kkx)l Descriptor Type | Descriptor Index(Hex) | Interpreted Data ﬂrg
\ 02 Configuration | o Configuration Descriplor E‘

Figure 29 Captured Data Display
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Click the Settings tab to open the Project settings dialog box as shown in

Figure 30.

(%) New Analyzer/Host Exerciser Projectd

Data Capture and Trigger | Exerciser Program  Settings |
Host Exerciser

Loop Courter
@ Infinite

€ Number |

=lolx|

Bdemal Trigger

Input Trigger  Mask

Output Trigger [00000000

Host Exerciser Transaction Retry
Nak Retry Counter—— - Eors Retry Counter

SBAE Exerciser

' Infintte

" Number & Mumber| 2

€ Infinite

I” | Partial Data Payload Capturs ——————

™ Generate SOFs/KeepAlives when exerciser program ends

Second Port
{I’ Enable Store [Every bvet | =
Test Wod ’ oo
I High Speed Test Mode: |
e L es ko Caplure 0
Data Block File
From [ ats Payload Offset 0
C\PROGRAN FILES\CATALYST\SBAE\SBAE3 J ﬂ
Output File: [C\PROGRAM FILES\CATALYST\SBAE\SBAE 30 5 30\SBAE\SBAE\DuL.smp [ I~ AutgRun 20 |
Pre-Trigger [50%) 4] ] | & Patial Memow, Samplesho: [1000
™ Run Egerciser " Entire Memory (33554432 Samplas] Bun

4| |

Figure 30 Project Settings Dialog Box

Analyzer Speed

Looping

Clock

The default is Auto Speed for automatic speed detection, however, you can
force the speed by choosing Full/Low or High for special testing needs.

You can specify the number of times to loop the command line(s) or you can
run them continually. You can set the number of times from 2 to a maximum of
1,048,575 times.

To specify a clock speed or an external clock, check the Full/Low Speed or
High Speed option buttons and the NonStandard check box. Then make a
Clocks choice. The available choices are four pre-set clock speeds and an
External clock, which must be connected to the Analyzer as described on
page 8.

Generate SOFs/Keep Alives when exerciser program ends

Data Blocks

Check this box to keep device from suspending.

&
If you require a new data block, click the button next to the
Data Block File dialog to open the data block definition dialog. Define a new

data block as described on page 90.
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High Speed Test Mode

When a High Speed USB Device is set into a Test_Packet mode it must
respond with a standard DataO packet with pre-defined data. Selecting this
option allows capture of this packet.

High Speed Test Mode Usage

1. Set Test Mode on the Device (the exerciser can do this).

2. On the Settings tab, set Analyzer Speed to High Speed instead of
Autospeed and select the High Speed Test Mode.

3. Press Run to capture the test packet.

Trigger Mask

If you selected an External Trigger as described on page 44, click the Trigger
Mask button in the Project Settings dialog repeatedly to set a trigger option.

To trigger on a “0” level.

To trigger on a “1” level

To trigger on a rising edge.

To trigger on a falling edge.

External Bits

To output a data pattern whenever a trigger occurs, enter a pattern in the
External_Bits text box in Easy Mode and in the Sequencer when operating in
the Advanced Mode. To access the data pattern as external signals see
“Conquest M2 External I/O Connector Pin Assignment” on page 15.

Transaction Retry

The settings dialog default is per USB specification, however, you can enter
non standard conditions for the application.
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Partial Data Payload Capture

To refine the capture check the Partial Data Payload Capture check box,
choose a transaction type.

— ¥ Partial Data Payload Capture

Any Transaction

Setup Transaction
In Transaction
:0ut Transaction

Device Address [Hex) : lW
Eneoirt [Bink B3
Number of Bytes to Capture: IT
From D ata Payload Offset: IT

You can further enter a Device and Endpoint address, set a limit of the number
of bytes to capture or to capture from an offset.
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Auxiliary Port

To perform Hub testing using the Auxiliary port, connect as shown in Figure
31.

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

A4

r

A 4

L — |DEVICE}= —

'

v

HOST

CONTROLLER

|HOST|=— |DEVICE |—

MEMORY] MEMORY| MEMORY MEMORY MEMORY MEMORY
A
INRUSH & ALL SPEED TIMING
SUSPEND USB2.0 [|¢!|ANALYZER oTG DEVICE HOST
CURRENT ANALYZER EXERCISER EMULATION EXERCISER
DIGITIZER & T
MEASUREMENT

A 4

v

4

| HOST I—

Figure 31 Auxiliary Connector in Hub Testing

57



Protocol Analysis

Auxiliary Port Data Capture

{®) New Custom ProjectT =lolxf

Data Capture and Trigger | Exerciser Program | Timing Analyzer Settings } Project Note |

[ Analyzer Speed Host Exterci Estermal Tiig |- Host Exerciser Transaction Reliy
Ao Specd Loop Counter————— |- Mak Retry Counter—— 'Enmi If!eh_v Counter
e G Mask & Infinite © Infinite
' Ful/Low Spesd C Mumber| 0 & Number| 3
© Number |2 [
" High Speed L
| " | | Exemal Bits [00000000 | ~ [ Pattial Data Payload Capture:
=5 | [~ SBAE Exeiciser A ]
& | I~ Generate SOFs/Keepélives when Emﬂisarpmgramﬂ'lds‘ =
€ Loy Speed Second Port
Clocks [W Enable Store [Evey Evet =]
2 MHz YR : c1y Event -
(g 0
(3 2 e
ol Data Black Fls—— |y ney
ey IVC:\PRUEHAM FILES\CATALYST\SBAE \System J ‘Q |

T
OutputFile: [C:\PROGRAM FILES\CATALYST\SBAE\Dut smp [t I AugFiun o0 tines

Pre-Trigger (50%) 4| I > = Partial Memoty, Samples Mo: [1000

|I” Run Egerciser " Enlire Memory (33554432 Samples) st Bun

< 12

Figure 32 Auxiliary Port Data Capture Selection

Analyzer Only

When used for Hub testing, the Conquest M2 Auxiliary Port performs as an
Analyzer only with pre-defined data capture options and has no triggering
capability. Triggering is limited to the Main Analyzer Port.

Project Note

To enter a note about the current project, click the Project Note tab and enter
the data to associate with this project.

(&) New Custom Project? (ol

Data Capture and Trigger | Everciver Program | Timing Analyzer | Setings Project Note |

Date: [Aug 31, 2004 Time: [1437.07

Camera Test #1

Output File: [C\PROGAAM FILES\CATALTST\SBAE\Out smp [=| [ AugRun [B0 fres

Pre-Trigger (50%) 4| | ] & Partial Memory, Samples No: [1000

T~ Fun Exerciser  Epttite Memory (33554432 Samples] At

4« |2

Figure 33 Easy Project Note
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Advanced Mode (User-Defined)

This mode expands Analyzer capability by allowing you to program complex
triggering and data capture projects. Such projects are programmed by
defining USB transaction packets and then including them for data
manipulation and trigger in a sequencer. Additionally, you have the capability
to exercise the bus with pre-determined data by programming and invoking
the exerciser.

Capture Data Project

Last Project

New Project

Note:

_FiIe Edit View Run Configuration Setting Utlity Window Help
N-28 0 =@ 0 O k| K

Make sure that the configuration is set to use Advanced Analyzer. See
“Creating Projects” on page 30.

Clicking the Green button opens the last project saved.

To start a New project, select Eile > New > Analyzer/Host Exerciser Project.

For a custom project:

» Define a set of packets

* Program the Sequencer

* Program the Exerciser (Optional)

To perform data capture and triggering with exerciser generated data you must
use the Exerciser Port as shown in Figure 3.
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Protocol Analysis

You can define up to eight different packets. To define a packet, click the
Packet tab to display the packet definition dialog on top.

‘ New Data Capture Projectl = nlﬁl

Packet ESequancell Exerciser Progaml Tim'ngAnabJaell Ss.lingel PmieothtﬂI

Packet | Packet Type |PID(Bin)| Check(Bin) | Data(Hex), O Byte(s) | CRCAB(Hex) |

Namel  |MData x| 1| oooo | [Hub Port Reset 2] [F] 7as |

Packet  |PiD(Bin)| CheckiBin) | Dev. Addr(Bin) | EndP(Bin) | CRCS(BIn) |

Name2 ACK 1001 | 010 | 000000C | 0000 | 000X |

Packet |\vet PID(Bin)| Check(Bin) | Dev. Addr(Bin) | EndP(Bin) | CRCS(BIn) |

Name3 | Stal 001 | 010 | 000000 | 30000 | X0 |

T hd

Packet LETS PID(Bin)| Check(Bin) | Dev. Addr(Bin) | EndP(Bin) | CRCS(BI)|

Named | Tokenin [v] 4001 | 0110 | 0000G(C | KKKK | XKXKK |

Packet | Packet Type [PID(BIn)| C | Dev. Addr(Bin) | EndP(Bin) | CRCS(BIn) |

Names | Tokenin [w] 1001 | 0110 | 000G | KKK | X0000C |

Packet | Packet Type [PID(Bin)| Check(Bin) | Dev. Addr(Bin) | EndP(Bin) | CRC5(BIn)|

Name6 | Tokenin [=] 1001 | 0110 | XOGKKX | R | X000 |

Packet | Packet Type [PID(BIn)| Check(Bin) | Dev. Addr(Bin) | EndP(Bin) | CRC5(Bin)|

Name? | Tokenin [¥] 1001 | 0110 | ocooonr | et | weox |

Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Bin) | EndP(Bin) | CRC5(Bin)|

Nameg | Tokenin [w] 1001 | o110 | e | Heex | oo |
Output File [C:\PROGRAM FILESACATALYSTASBAE-30.130ut smp _] I Autg Run [20 times
Pre-Trigaer (50 % ) A ] | & Pattial Memory, Samples No |1EIBEI Bun

" Entire Memory (16777216 Samples)

Figure 34 New Project Dialog Box
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1.

Click the down arrow in the Packet Type list box and choose a packet
type from the following choices:

Packet Types?!

SOF Start of frame (Full Speed) or start of microframe
(High Speed)

SPLIT (Token) Defines split transaction type

IN (Token) Requests information from a Device

ouT (Token) Designates a data transfer to a device

SETUP (Token) Indicates the start of a control transfer

PING (Token) High-speed flow control probe for a
bulk/control endpoint

DATAO Data Packet PID even

DATA1 Data Packet PID odd

DATA2 Data Packet PID for High Speed, High bandwidth,

Isochronous transactions

MDATA Data Packet PID for High Speed Split or High bandwidth
Isochronous transactions

ACK Target received data without error

NAK Target unable to accept data

NYET No response yet from receiver

STALL Indicates error preventing data transfer

PRE (Token) Preamble, enables low speed port (Full/Low speed
mode only)

ERR Split transaction error handshake (High speed mode only)

User-defined Arbitrary set of patterns that you define

Complete the enabled packet definition parameters for the selected
packet Type

» Check: Default value that you can change to search for other
check values on the bus
» Device Address: The address of the token packet to capture (0-7F)
* Endpoint: The end point of the token packet (0-15) (Entered in binary)

» CRC5: Default value that you can change to search for other CRC5
values on the bus. (5-bit CRC used by packets other than data)

» CRC16: Default value that you can change to search for other CRC16
values on the bus. (16-bit CRC used by data packets)

1. For a detailed description of USB packets, see Universal Serial Bus Specification, Revision
2.0, April 27, 2000
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Packet Payload Data

For packet types that include payload data, Conquest M2 offers a set of pre-
defined or user-defined data blocks.

Data

Enter data directly into the data edit box, define a data block by clicking the
Data Blocks... button, or open a previously created data block file. For
detailed instructions on creating Data Blocks, see “Creating a Data Block” on
page 90.

User Defined Dialog

When you choose a “User Defined” packet type, the following dialog allows
you to define an arbitrary set of patterns by checking available choices.

User Defined Packet Dialog 21|

— Special

(]

Select Al | Select All | Select Al | Select All |

Device Addc [/ EndPoint [0 || Resstal [ [ 0K | Concel |

Figure 35 User Defined Packet Dialog Box
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Overlap Warning

In the event that you make user-defined packet choices that result in overlaps,
you get the following warning message.

Overlap Warnning ‘ x|
'2 Your Selection Contains These Packets :
L]

1 - Token Out
2-ACK
3-Datal

4 - Ping

S - SOF

6 - Nyet

7 - Dataz

- Split

9 - Token In
10 - NAK

11 - Datal

12 - Preamble
13 - Setup

14 - Stall

15 - MData

Do You Want To Proceed?

oK I Cancel

Figure 36 Overlap Warning

If you proceed with overlapping selections, you cannot edit the results,
because of “don’t care” entries. For example, combining 1101 with 1001
results in 1X01.
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The Sequencer

The Sequencer is for data capture manipulation, generating complex
triggering, and starting the exerciser. Sequencer operation at each state
controls the Analyzer capture functions in response to specified bus activity.

The USB Analyzer Sequencer allows you to define up to 32 states. The
Sequencer always starts at “State0”. You can program each state to go to any
other state, depending upon the occurrence of packets or events in that state.
Jump to any state is conditional and the jump may occur to several other
possible states depending on which of the specified conditions is met first.

You can set a trigger in the Sequencer, to occur at any state, on:

» Every packet (unconditional)

» Every event (unconditional)

» Occurrence of any packet or a boolean expressions of packets.

» Occurrence of Bus_ldle, Resume, Bus_Reset, Disconnect, Keep Alive,
Suspend, Chirp, Session, SRP, Connect, HNP or Protocol Error

Sequencer Operation Overview

Whenever a project runs, Conquest starts monitoring data on the bus and
starts the sequencer in “State0”. You can program “State0” to

start capture immediately (Default) or to wait for a specific occurrence on
the bus. You can select what to capture:

» Capture all events

» Capture all Packets

» Capture a specific event or events

» Capture a specific packet or packets

If a user-selected event, packet, or logical combination of these occurs, the
sequencer transitions to another state you selected.

You can program each state to output an external bit pattern, set a trigger, and

change what is to capture. If the capture involves the use of the exerciser you
can only start it in “StateQ”.
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Programming the Sequencer

To program the Sequencer, click the Sequencer tab to display the sequencer
programming dialog as shown in Figure 37.

Set initial actions: Set trigger, set external bit pattern or start exerciser

Define what to capture
Set Start or Stop data capture |

("3 New Data Capture Project1 o x|
\ Packet Sequencer e werciser Fmgraml TimingAndyzatI Setti ge] Project Ndsl

TRl State0 { .. =]

While Capturing All USB Events At "Every_Event" {

b
&

L

&

T

"Mamel" Occurs "..." Then GOTO "Statel"
|1 therwise Continue With This State }

» |
® Statel { ...

. ) Set_Trigger

Choose condition for state transiition| wtie Capturing All USE Events At *Evfry_Event” (

If “Any USB_Ewent" Occurs "..." Therf GOTO "Statel"
Otherwise Continue With This State }

S

g
a
&

Else If

o
l%
2

@

&

) Delete All

Choose next state

S

Font

B
1< Lrl Ful View

Output FjlelD'\FHDEHAM FILESACATALYSTASBAE-30.1\0ut.smp _] I Auto Run [20 times

Pre-Trigger (50 %) ﬂ | | & Partisl Memary. Samples No 1000 Run

" Entire Memory (16777216 Samples)

Figure 37 Sequencer Programming Dialog

The sequencer programming dialog opens with default settings and all of the
programmable parameters displayed in blue.

Click the ml Add State button to add additional states, up to 32.

Program State0

In “State0” you choose, if you want to set a trigger, set an external bit pattern,
start the exerciser, when to start a data capture, what to capture and when to
transition to another state

1. To set the initial sequencer actions, click the ellipses next to “State0”

© state0 (i
While Cap[sg Trigger i| ’

If "Name|Start_Exerciser

.+ |External_Bits
Otherwi Set_Timer1

} Set_Counter1
@ Statel { Qat Timar? .ﬂ

]

2. Choose one or all of the available choices one at a time.
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Counters
The sequencer incorporates two counters each of which you can configure as
a timer or an event counter, with the following commands:
* Set _Timerl
* Set_Counterl
* Enable_Timerl
e Enable Counterl
* Set_Timer2
 Set Counter2
* Enable_Timer2
 Enable_Counter2

Set the counters with the Set_Timer and Set_Counter commands, with
corresponding timer or counter values in any state.

@ Statel { ..
Set_Trigger & Set Counter]l To: "99" Count : "Namel"
While Capturing All USB Events At "Every Event" {
If"Any_USB_Event" Occurs *.." Then GOTO "Statel”
Otherwise Continue With This State }

Whenever a state transition occurs, the timer or counter stops, unless an
Enable_Timer or Enable_Counter command is set in the next state.

@ Statel {}
@ Statel { ...
Set_Trigger & Set_Counterl To: "99" Count | "Namel"
While Capturing All USBE Events At "Every_Event" {
If "Any USE_Event” Occurs ".." Then GOTO "Statel"
Otherwise Continue With This State }
)
® State2 { ...
Enable_Tuner]
While Capturing All USE Events At "Every_Event" {
If "Any_USE_Event” Occurs "..." Then GOTO "State2"
Otherwise Continue With This State }

}

Start Exerciser

You can start the exerciser at “ State0” only. To start the exerciser, click the
ellipses next to “State0”. Note, however, that you must program the exerciser
prior to running the project to get meaningful results. For instructions on
programming the exerciser, see page 71.

External Outputs

You can set the eight external output bits on the output connector at any state
by clicking the ellipses next to the sate, choosing External_Bits from the
drop-down list for that state, and then entering a bit pattern. See page 15 for
external output connector pin assignment.
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To define what to capture, click Every_Event to display the capture choices.

B Events At "Every_Event" {

" Then GOTO "Statel"
Every Packet

With This State }
:Namel

B Events At "Every_Ewvent"
Occurs "..." Then GOTO "S

Every_Event is the default, however, you can choose every packet, a specific
packet or event or create a boolean expression from the available choices.

Create Boolean Expression

You can create a boolean expression by clicking the left mouse button
immediately after entering the first parameter, to open the boolean list box.

1. Choose a boolean operator and then select the next parameter in the
expression resulting e.g. Name2+Name3.

If "Name2" Occurs "..." Th
Otherwise Mnntime Wth '

*

tatel { ...
et_Trigger
Thile Captw
If"any_ US
Otherwis
The operator convention used is + for “or” and * for “and”.

2. To transition to another state, click the blue Namel to display the
transition choices.

While Capturing All USB Events &
If "Mame1*" Occurs "..." Then GO
Otherwise Mnontirme Whth This Stz

Any_USE_Event -
Any_UUSB_Packet

MNamel

Statel { ...
Set_Trigger
While Capturi |Name3
" Named
If"Any US| ones LI
L T AP N -

Choose a packet or bus event or create a logical expression. When the
bus detects this choice, the sequencer transitions to another state.
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Choose the next state by clicking the blue Statel to display the available
states, then choose the next state.

3 Events At "Every Event" {
Then GOTO "B
th This State }

StateD

3 Events At "Every_E

Jecurs ".." Then GOT
fith Thie State

Conquest starts capturing all bus activity at start by default. To delay the
start of capture until some occurrence, click the blue While button to
toggle it to Stop.

® Stated { ...
Set_Trigger
Stop [Capturing All USE Events {
If "Namel" Occurs "..." Then GC
Otherwise Continue With This §
I
© Statel { ...

Define the operation of each additional state similarly.

If you are testing for receipt of an expected packet, such as Data or
Handshake, select Timeout. This is equivalent to a
Truncated Transaction protocol error, PE 14.

Timer1_Elapsed
Timer2_Elapsed

Counter1_Zero
Counter?_Zero

By clicking the ellipses after If “Packet” Occurs”...” and choosing either
Tag_Event or Discard, you can identify a block of data to discard.
Setting Tag_Event tags the start of a data discard. Setting Discard
designates the point up to which to discard the data. Discarded data is
between the last Tag_Event set and the Discard set.
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Add Else If

You can include Else If statements in your program, to allow transition to
additional states.

Click the M Add Else If button to add an else if line to the program.

To remove the added Else If, double-click it and choose Delete from the open
list box.

To Delete a Parameter

Highlight it and push the Delete key on the keyboard.

Optimized Workspace

To avoid scrolling the display in long sequencer programs, you can minimize
completed states by clicking the symbol next to the state to minimize. To
expand the minimized state, click the state name. Alternatively, click the state
name.

You can maximize the workspace to full screen by clicking the | _fulies
Full View button.

To delete a State

To delete a state, place the cursor in the text for that state and click the Delete
button.

Note: You cannot delete a state if it is used in another state.

Manual Trigger

To use the Manual Trigger button on the front panel, remove all “Set Trigger”
commands from the sequencer program.
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Protocol Errors

You can set the sequencer to trigger on protocol errors at any state by clicking
Packet and then choosing Protocol_Error. To exclude some protocol errors,
set the protocol mask as described in the following section.

Bus_Reset

For a description of the detected protocol errors, see page 108.

Setting a Protocol Error Mask

To mask protocol errors, click the Protocol Errors button on the
toolbar to open the Protocol Errors Dialog box. Uncheck the protocol errors to
exclude and click OK.

EJEnable\Disable protocol error for trigger 21|

(V/ERRO - Bit Stuff

IW/ERR1 - PID Error

VIERR2 - PID Unknown

(WIERR3 - Sync Enor

v/[ERR4 - CRCS Enror

W/ERRS - CRC1E Eror

V/ERRE - Frame Len

\v/ERRY - Babble

(wJERRS - Data Toggle

[w/ERRS - EOP Emor

(VIERR10 - Loss of Activity
(v/ERR11 - Timeout

(W/ERR12 - Bus Enor

(WIERR13 - Shott Inter Packet Delay
VIERR14 - Truncated Transaction

oK. I Cancel ] Enable All Protocal Errors | Disable Al Protocol Elrmsl

Disabling pratocel errors can make post-pracessing more efficient.

Figure 38 Protocol Error Mask
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Host Exerciser (Optional)

Note: To perform data capture and triggering with exerciser generated data, you
must use the Exerciser Port as shown in Figure 3.

Programming the Exerciser In Advanced Mode

To program the exerciser, click the Exerciser Program tab to open the
exerciser programming dialog box, as shown in Figure 39

? New Data Capture Projed

Packet | Sequencer Exsicisst Pro gam|ngA slyzer | Settings | Project tots |
o =[F[s[2[F] O] w[E[A] ola[E] -] S L[B] & ¢ [B] <[ [Hanswr
] =
Output Fie [C\PROGRAM FILES\CATALYSTASBAENDut smp = I AugRun [20 fies
Pre-Trigger (50 %) K| It | @ Partial Memory, Samples No W
 Epfire Memory (33554432 Samples) -

Figure 39 Exerciser Programming Dialog Box

Set the Host Speed First!

Click the down arrow for the speed selection drop-down box and choose an
operating speed.

Maximum Program Lines

You can define up to 999 exerciser program lines. Each line is an event or
packet transmitted on the bus.

Add Program Lines

To add program lines, enter the number of lines to add, select the type of
program lines to add by clicking the appropriate category button from the
choices shown below, and then select the line type.

Add/Insert Event
( '/7 Add/Insert Transfer
||| @

k | S Delete Program Line
Add/Insert Split Transaction
Add/Insert Transaction

Add/Insert Packet
Add/Insert Toggle (Shown in Add state)

O

I
hd

sl |

da
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Insert Program Lines

You can insert additional program lines by positioning the cursor on an
existing line. Click Add/Insert to toggle to the insert state, enter the number of
lines to insert, and click the appropriate line-type button and select the line
type to insert. The specified number of lines inserts above the line where you
positioned the cursor.

Delete Program Lines

To delete a program line, position the cursor in the line to remove and click the
Delete button. You can also select and highlight multiple lines for deletion.

Programming with Transfers

Transfers are a powerful way to create an exerciser program that automates
time consuming tasks such as generating several transactions that make up a
transfer.

Start with Bus Reset

Insert a Reset followed by a SOF packet in the start of the program to assure
that the timing and frame number are automatically set, allowing you to insert
your own transactions between the SOF packets.

To add a Bus Reset Event, click the Add/Insert Event button and choose
Reset from the drop-down list.

({E) New Custom Projectt =101 x

Packet | Sequencer  Exerciser Progriam } Tirming Analyzer | Setings | Project Note |

R =] B[] w0 6] 6] =] B 80] #] [5] =] Fam]

BLS IDLE
RESUME

EX ] Il
Dutput Fle - [CAPROGRAM FILES\CATALYSTASBAENOuL smp [ I~ AugRun [207 e
Pre-Tigger (50%) 4| ] | & Pattisl Memory, Samples No: [1000

 Entire Memory (33554432 G amples]
497

< |

Figure 40 Adding a Bus Reset
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Add a Control Transfer(s)

To add a control transfer line, click the Add/Insert Transfer button and choose
Control from the drop-down list.

7 New Data Capture Project1 (=] 4|
Packet | Sequencer Eserciser Progriam ] Timing Analyzer | Settings | Project Note |
&= =[S [R o] w /Al a] O G[E] =] S B[R e (B o[ 3
el I CONTROL ) -
e T fes  BUKIN [
= puxour
. 7 W irea|  Dr | Twe | Recpent | bRemuestifex) | New
: i ¢ INTOUT | HToD [+] Stancard [v] Device [v]  SetAddress  [+]
~ I10mM

150 OUT

SPLIT CONTROL

SPLIT BULK IN

SPLIT BULK OUT

SPLIT INT IN

SPLITINT OUT

SPLITISO IN

SPLIT 150 OUT
< v
Output File [C:APROGRAM FILES\CATALYSTASBAE \Out.smp _I I~ Auta Run |20 times
PreTigger(50%) 4| ol o = Partial Mamory, Samples No [1000 Run

" Entite Memory (33554432 Samples] =

Figure 41 Adding a Control Transfer in High Speed Protocol

Control Transfers

Control Transfers transfer specific requests and commands to a Standard,
Class or Vendor Device, Interface or Endpoint. Other user-defined setups are
available. The most commonly used is the selection of a request or command
for a Standard Device. These selections are made on the inserted Transfer
line. See Figure 44.
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Transfer Type

The default transfer type is Standard. However, you can choose Class,

Vendor, or user-defined by clicking the down arrow under Type and choosing
from the drop-down list.

To choose a Class, click the down arrow under Type and select Class to open
the select class dialog.

] Type | Recipient | bReguest(Hex) ] walue(Hex) ] windex(Hex) | wlength(Hex) |
ICIass ~| Device [+] 05 | 2 | 0 | ) |

i(Class

endor
Reserved

Figure 42 Choosing Class

Select Class Dialog

— Select class name -

‘ INone 'l

& HUB

3

Classes

Cancel

i

Figure 43 Select Class Dialog

Click the down arrow for Select class name, choose a pre-defined class,
click OK, then click in the blank program entry area to register the choice.

Note that, once you register, all parameters for the transfer line are updated
automatically for the request or command selected.

Specify a New Class

You can specify a new class by clicking Classes in the Select Class Dialog
and proceed as described on page 77.

To choose a request or command, click the down arrow under
bRequest(Hex), choose a request or command, and click the blank program

entry area to register. Note: After you register, all parameters for the transfer
line are updated automatically for the request or command selected.

‘ Type | Recipient J bRequest(Hex) J Desc Type | Desc Index(Hex) I windex(Hex) | Desc Len(Hex) I
| Standard [+] Device :IGE1 Descriptor j Device  [+] 0 | 0 | 12 |
Get Descriptor N

Set Descriptor
Get Configuration
Set Configuration

Get Interface

Figure 44 Choosing a Request or Command

Enter and set up additional Control Transfers, for example, Set Address to set
up exercising session.
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Non Control Transfers

Non Control transfers provide for writing data to and reading data from a
Device, Interface, or Endpoint. Non Control transfers are provided for Bulk,
Interrupt, or Isochronous data transferring.

Add a Data Transfer(s)

Click the Add/Insert Transfer button and choose a data transfer from the
drop-down list, for example, Bulk Out.

() New Data Capture Project1 o ]}

Packel] Sequencer  Exerciser Program | Timing Analyzer | Settings | Pioject Note |

) == [O[ o a1 ] ol 0 e A PIAIB A E B Trreer 3
L | Even| CONTROL B
L;Res BULK OUT
| T ——
[ReF 0 ¢ INTOUT DToH [7] Standerd [7]  Deviee : Get Configuration
- . 7 gg‘m r(Hex)\ Dir | Type | Recipient \ bReguest(Hex) | Mewq
. 1 K o D | HToD [+] Standard [+] Device [v] SetAddress [+]
B ML suteuxm  fTime  [Dev Adiben |Fe) || Transactons No(ec) || Transfer DatacH
g SPLITBULK OUT B oss 21 2 0001 1 Disabled Data Block
4— SPLIT INT IN | ‘ ‘ |
SPLIT INT OUT
SPLIT ISO IN
SPLIT 150 OUT
- &
Output Fle [CAPROGRAM FILES\CATALYS T\SBAE Ot smp ] I AutgFun [Z0 ties
PreTrgger(50%) 4| 0] | & Partial Memory, Samples No [1000 S
 Enfire Memary [33554432 Samples)

Figure 45 Adding a Data Transfer in High Speed Protocol

Set up Data Transfer

For each data transfer inserted, you must specify the appropriate Device and
Endpoint addresses. Additionally, for Out Transfers, you can specify the data
to transfer, as a pre-defined data block, manually entered data at the transfer
level, or directly entered at the transaction level.

Dev. Addr(Hex)‘ e .‘ Transactions No(Dec) | Transfer Data(Hex) &I
02 | 1 | 1 | Disabled Data Block Transfer [+]

Figure 46 Transfer Setup Fields

Specify Endpoint number

To specify an endpoint number for the current data transfer, highlight the
number (default 1) under EndP(Hex) and enter an endpoint number.

Note: The example shows data entry in Hex. However, you can right-click the

EndP(Hex), choose Format, and change the entry format to Binary or
Decimal.
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Define Endpoint Settings

1. Click the @ Define/Modify endpoint settings button to open the
endpoint setting dialog.

Advance Exerciser Endpoints Setting i %]

— Device Addiesses —Endpoints No——————— [~ Classes Name

| Dev Addr 0x00 Endpoint 0x01 HUB
Class 1

None

— Max Packet Size

[18 4dd & Modiy Classes |
— Endpoints Propetti
Device Addiess I Endpoint No I Max Packet Size I Class Name | *
0x00 0x00 8 HUB Add

e

Figure 47 Endpoint Setting Dialog

2. Highlight the Device Address, highlight each endpoint, enter a packet
size value in the Max Packet Size text box (for a value other than the
default 8), and click the Add button until all endpoints appear in the
Endpoint Properties box.

3. Click OK.
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Specifying a New Class

1. Click the Classes button on the Select Class dialog to open the Class &
Class Requests Definition Dialog.

x|
—Class Mame ————— Class Name
Name I Type & Code | Default Setup Data i
Clear Hub Feature 2001 2001000000000000
Clear Port Feature 2301 2301000001000000
Get Class Descriptor ~ A006 A00600290000FFO0
Get Hub Status AO0D A000000000000400
Set Hub Feature 2003 2003000000000000
Set Port Feature 2303 2303000001000000
Clear TT Buffer 2308 2308000001000000
Reset TT 2308 2303000001000000
Get TT Status A304 4304000001000000
Stop TT 230B 230B000001000000
NewReq 2000 2000000000000000
Add Class | Remove Class | Add | Modify | Remove I Remove All |
_ Concel |

Figure 48 Class & Class Requests Definition Dialog

2. Click the Add Class button, enter the new class name in the Enter Class
Name dialog, and click OK.

51

Enter Class Name: |EI.ASS 1

[ ok ] Cancel |
Figure 49 Enter Class Name Dialog

zl

(- Class Name Class Name

HLIE Name | Type & Code | Default Setup Data |
x

Request Name : ]NEWHEQ

Request Type & Code : ]2000

Setup Data Default Value : iZUUUUUUUUUUUUUUU
0K I Cancel I

Add Class | Remove Class | add | Modiy | Remove | Removes |

OK | Cancel I

Figure 50 Defining Requests for a New Class
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3. Highlight the new class name and click the Add button to open the
Request Specification dialog.

4. Enter a request name, request type code and a data default value, and
click OK.

Repeat for all requests for the new class.

To modify a previously entered request, click the Modify button, enter
the new parameters in the Request Specification dialog, and click OK.

Specifying Data for Transfer

You can define data for transfer at the Transfer layer or at the Transaction
layer.

Specify data in Transfer layer

Click Transfer Data(Hex) to enable the Block transfer field. Either click the
down arrow next to this field and choose a pre-defined data block from the

drop-down list, or highlight the field and type specific data that to use in this
transfer.

Note: The entry format is selectable as described for EndP(Hex)

] Dev. Addr(Hex) | dP(He | Bytes Transferred(Dec) I Transfer Data(Hex) &
'\ 02 | 1 | 784 FF] -
[Get Interface 1) -
[Get Configuration value]
[Synch Frame -End1 for Frame(’

[counter 401 Byte] -

Figure 51 Choosing Data to Transfer

Note Important: A significant advantage of this method of Data Transfer setup is
that the Exerciser program automatically generates the number of
transactions, based on maximum packet size, required to transfer the
data block. This is especially useful for large data blocks requiring perhaps
hundreds of transactions.

When the Endpoint number and the data to transfer has been specified, click
the blank program entry area to register the choice. Once the choice is
registered, the Bytes Transferred(Dec) field displays the number of data out
Transactions created.

You can add additional transfers.
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Specify data in Transaction layers

Transfers specified in Transaction layers are a flexible way to set up a
Transfer with different data patterns in each transaction for that transfer.
1. Insert a Transfer type, click Transactions No, and enter a number of
transactions. (The following example shows three entered).

2. Expand the transfer to display the created transactions.
3. Expand each transaction and enter data to transfer by that transaction.
Note: Data entered this way is limited to a maximum of 1024 bytes.

4. Specify the end point in the same way as described for byte transfers.
Choose # of transacti

. Start Time ‘Dev,Aﬂdr(Hex)‘[lwai‘-,-, ‘ Transactio No(Dec) ‘ Transfer Data(Hex) gj
Ct B | out | coo.p1000488 | 02 |1 ] 3 | Disabled Data Block Transfer []
SRR TrecscionType || StertTine | Dev. Addr(Hex) | EnceHes)|
E—= 0 | Bulk OUT | 000.010004 98 02 | 1]
V‘Jﬁ Transaction Type | Start Time: JDe'v.Addr(Hex)‘trc‘l-[fe*,l‘
L—> 1 | Buik OUT | Doo.o10 02709 | 02 |1 ]
| = | PecketType | StertTime | Sync(Bin) |PID(Bin)| Check(Bin) | Dev. Addr(Hex) |EndP(Hex) |CRCS(BIn)|  FS_EOP |
e | TokenOut | 00001002709 | 10000000 | 0001 | 1110 | 02 | 1 | 11000 | |
. \ Packet Type |Sync(El'nj |P|D(Bin)\ Check(Bin)\ DatarHex) [CRc15(HexJ\ FS_EOP \
I Datal [~] 10000000 | 4011 0100 |1234 R
=oa ‘ Packet Type ]
5 Hand Shake |

Jﬁ Transaction Type | StertTime | Dev. AdsiHex) |Encpirid)|
L 5>

2 | Bulk OUT | ooo.010 04919 | 02 .
Data to transfer

Figure 52 Transfer With 3 Transactions

Create a data block

For commands that involve data transfers, click the Data Block button and
define a data block. See page 90 for how to create data blocks.

Expand/Close

You can quickly expand/close Splits or Transfers by clicking the corresponding
button on the toolbar.

{7 Expand/Close Transfers
Expand/Close Splits
y p p
m @ E <« Expand/Close Transactions
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Zoom In/Zoom Out

Clicking a Zoom button on the toolbar optimizes the size of the displayed code
lines.

'— Zoom In

@ 9 <« Zoom Out

Forcing Errors

You can introduce errors for any field of a packet by highlighting the field to
change and making the change directly in the field. Bit Stuff error (unchecked
has Bit Stuff) and force no EOP (unchecked has EOP) are available by
right-clicking the packet.

Program Loops

Program loops allow you to choose a series of program steps to repeat when
the program executes. A loop is defined by a start instruction and an end
instruction.
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Set up Loops

To set up a loop in the exerciser program, right-click next to the line to start the
loop and choose Start Loop. Similarly right-click next to the line to end the

loop and choose End Loop.

Insert 3
Insert: Data Stage Transaction(s)

fetry
it Width
Has Bl StUFF
Has EOF
Bookmarks

cut
Copy
Copy Data
Delete
Paste

Color
Format I3
Transfer Data Block 3

Advanced Refresh

Figure 53 illustrates a programmed loop.

Packet | Sequencer Exerciser Program | Timing &nalyzer | Settings | Project Note
R EEEREE AR EEEERE
E=T | EventType |Duration Time(Sec)|
0 | Reset | oofoooo |
) StartTime  |Dev. Addr(Hex)|  Dir | Type
+ 13
LIz ] | 000010001 56 | 00 | DTeH [+] Standard [+
StartTine  |Dev. AddrHex)| D | Type
>
1 | bo0.01802917 | 00 | HTeD [+]! Standard [+
. Bulk Transfer StertTime | Dev. Addr(Hex) |EndP(Hex)|
= |
i . 2| Out | 000,022 055 21 | 02 \ ||
T Bulk Transfer Start Time | Dev. Addr(Hex) |EE‘IdpLHEXJ)|
" : |
= | out | 00002244551 | 02 2 |'
- . T Isochronous Transfer Start Time | Dev. Addr(Hex) |EndP(Hex) |
.——-,4 = 1
E] - 4 | out | 000.022 449 42 | 02 \ 1 |
; Stert Time | Dev. AddrtHex) |EndP(rex)|
[+}= 1
E] 5 In | 000022 527 81 | 02 Tl

Figure 53 Loop Start and End Set
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Deleting Loops

Loop count

Undo/Redo

To delete a loop, right-click the Start Loop or End Loop symbol and click the
appropriate Start Loop or End Loop in the menu to remove the check marks.

Cuk

Copy
Copy Data
Delete
Paste

| Color
Format 13
Transfer Data Block 13

Advanced Refresh

Loop count is the number of times to execute a loop. You can set the loop to
execute a fixed number of times or to run continually, on the Settings tab, as
described on page 96.

You can exercise up to 200 levels of Undo/Redo steps in an exerciser program
by clicking the corresponding button on the toolbar.

Undo
T
K| (4 j<— Redo
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Reduced Bit Width

Full/Low Speed Mode Only
The reduced bit width feature is available for the Full/Low speed mode only.

Adjustable bit width of 40, 60, 80, and 100% is allowed for all packet fields,
except data, for Device response testing. You can reduce bit width for all bits

in a packet or individual bits in a packet.

To set the Bit Width
Right-click in a packet field and choose Bit Width to open the Set Bit Width
dialog.

Eni
I

. v Has Bit Stuff
| v HasEOP
Bookmarks

Advanced Refresh

Bit Width Dialog [x]

All Bits: 1 0 0 0 0 0 o 0

THTHHTTIIT S

a
FID

Check

Frame No

g
g;H

Figure 54 Set Bit Width Dialog

Select a field for bit width reduction, choose a percentage bit width reduction
for either all of the bits in the field or each bit individually, and click OK.
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Exerciser Programming Shortcuts

You can quickly create an exerciser program from an existing *.smp file.
There are two ways to quickly create an exercise program. You can import a
complete *.smp file or open an *.smp file and copy the lines.

Creating an Exerciser Program by Importing

Right-click in an open Exerciser Program window and choose
Import from SMP file to open the File Import dialog.

7 New Data Capture Project2

Packet | Sequencer Exerciser Plﬂﬂfm]TnmAnalyzel' Settings | Project Note |

=lolx|

e E R ER

[E] ] o e[a&] <] 2] ]B] & ¢ [B] =[x [[Faronssed 5

Add »
Wiew Full Screen

Setting

Search »
Wiew Configuration »
(Check Data Toggles

Correct Data Toggles

0

Pre-Trigger (50 %)

A

Output File |C:\PROGRAM FILES\CATALYSTASBAE DL smp
Al

& Partial Memary, Samples N Advanced Refresh
€ Entire Memory (33554432 Samples)

2

* New Data Capture Project3

Packet | Sequencer Exerciser Propiam ITmAnalpzsrl Settings | Project Note |

Figure 55 Import Exerciser Program

=101

A {2 =[ ] 2] w0 o[s[@] ] o] o8] &[] - JI“IFu"fws»eed
CEEE——— 2ix]

=« ® ek E-

& compact Chirps.smp
Campact Keepalives,smp
iﬂ Compact SOFs.smp

@Extam or & mouse (12
|
File narne: IWD_Muuse smp Open I I
Files oftype:  [Sample Fie smp) | Cancel | :
. - Zf
Dutpust File [C\PROGRAM FILES\CATALYST\SBAENOLt smp =] I~ AugRun [20 e
Pre-Trigger (50% ) ki | i % Partial Memary, Samples Mo [1000 =
 Eptie Memory (33554432 Samples) ”—I
Figure 56 File Import Dialog

Choose an *.smp file to use for an exerciser program and click Open. You
now have an exerciser program ready to run. It is recommended that you
perform a refresh before running the program.
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Refresh the Program

Click the Refresh Timing button on the Exerciser Program toolbar. For Full/
Low speed projects you must choose the operating speed from the refresh

button’s drop-down list.
Refresh Timing button

b [ el el |
v Auto Refresh

Manual Refresh

v Full Speed Refresh
Low Speed Refresh

Auto Generate SOFs

Auto Refresh

Choosing Auto Refresh adjusts the starting time of packets, transactions, and
splits automatically after a paste operation.

Manual Refresh

Choosing Manual Refresh requires you to adjust start times yourself.

Auto Generate SOFs

Choosing Auto Generate SOFs causes the Host Exerciser to automatically
insert SOF packets.
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Advanced Refresh specifies the refresh range and changes device addresses
and endpoint numbers for all selected transactions.

Right-click in the exerciser program area and choose Advanced Refresh to
open the advanced refresh dialog.

Add

View Full Screen
Setting

Search

iew Configuration

Check Data Toggles
Correct Data Toggles

Import Program From .SMP File

Gt
Copy.
Paste

Delete

Advanced Refresh Dialog x|

—Refresh Range
Al Samples

" From IX—Eulsnl

ﬂTD |EndnfSampIe j

" From |Transaction ﬂ Na |4

€ Gelected Samples

To ]Packet j No IS

~ Refresh Items

V¥ Refresh Timing and Frame Numbers

IV Change All Device Addresses To |5

™ Change All Endpoint Numbers To |f-'

Cancel
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Creating an Exerciser Program by Copying and Pasting
To create an exerciser program by copying and pasting:

1. Open an *.smp file, hold down the left mouse button, draw a rectangle
around a group of data lines with the mouse cursor, and then release the

mouse button to select them.

| v-7:0000ps [%7:-35533us | 3553308
- W S |Dev. Addr(Hex)|  Descriptor Type | Descriptor indexgHex) |  Interpreted Data 1]
N 1 L Get Descriptor | L 00 | Device | 0 | Device Descriptor 7]
v P | 3= | EventType | StartTime | Duration Time(ms) |
@me: 26.120(ms) 1| 3 | Resst |oo0o00815| 10847 |
TR - ES—e—,
< .
T 1| 1 | setaddess | L | 00 | 1 J
D Tl ;|0 fcniiex)|  DescritorType || Descriptor indextHex) | Interpreted Data 291
: 1| 2 | GetDescriplr | L | o | Device | 0 |  Device Descriptor  [5]
P TS |0 Acritex)|  DescritorTyps | Desoriptor indexttiex) | nterpreted Data. 1]
e
) 1| 3 | GetDesoripr | L | o | configurstion | 0 | Configuration Descrigtor  [i=]
v W S |Dev Adur(tex)|  Descriptor Type | Descriptor Indexitex) | Interpreted Data. 831
e
B 1 | 4 ‘ Get Descriptor ‘ L ] o | Configuration ‘ 0 | Configuration Descriptor EI
Tl 5 | fcuten)| | DescriptorType | Descriptor indextHex) | Interpreted Data 8/ Prot
1 | 5 | Get Descriptor | L | o | String ‘ 0 | String Descriptor ’El #45 - b
4 (I EEETIEETE ¢ |oev fcex)|| DescriporType | Deseriptor indextHex) | Interpreted Dat $9/E|  Prot
1 | 6 \ Get Descriptor | L | ™ | String \ ] | String Descriptor E| #45 - b
o I EETEETE < |oev Acex)| | Descritor Typs | Descriptor indexHex) | Interpreted Data i
«——
1 | 7 ‘ Get Descriptor ‘ L | ol | Device ‘ 0 | Device Descriptor E
:_/ L STl 5 | )| DesoritorType || Deseriptor indexitiex) | Inerpreted Data. 91|
& 1] 8 | Get Descriptor | L | o1 | configuration | 0 | configurstion Descriptor =]
é . TS EEl 5 |oev Acutes)| | DescriporType | Deseriptor indesitex) | Inerpretec Data 91|
- 1] 9 | Get Descriptor | L | o | configuration | 0 | Configurstion Descriptor =]
S A o oo sokren| e v |
- >
1| 10 | setconfiguration | L | o1 | 0 |
v o (T = | Dev AddrHen |

Figure 58 Lines Selected

Note: The appearance of red check marks next to the lines indicates that they have

been selected.

2. Click the
Copy.

3. Open an Advanced Project and click the Exerciser Program tab.
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4. Click the Paste button, or right-click the exerciser program
area, and select Paste.

Packst | Sequencer Exerciser Progiam | Timing Analyzer | Settings | Project Note

EEEEEEEE AR OE R EREEE R R R
Fe Start Time | Dev. Addr(Hex) | Dir Type Reciplent bRequest(Hex)
+ E
N 0 | 000.000000 00 | 00 | DTaH [~] Standerd [+] Device Get Descriptor [+
355 | EventType |Duration Time(Sec)|
0 | Resst | ootogar |
N F Start Time | Dev. Addr(Hex) | Dir | Type | Recipiert |  bRequest(Hex)
& 1 | 000.027 964 05 | 00 | HToD [+] Standerd [+] Device [v] SetAddress [;
Fe Start Time | Dev. Adér(Hex)|  Dir Type Recipient bRequest(Hex)
+ E
N 2 | 000.036377 12 | 01 | BTaH [~] Standerd [v] Device Get Descriptor [+
) Start Time | Dev. Addr(Hex) | Dir | Type | Recipient | bRequest(Hex)
-+ E
El 3 | 00005335381 | (1] | DToH [¢] Standasrd [v] Device [v] GetDescriptr [
Start Time | Dev. Addr(Hex) | Dir | Type | Recipiert |  bRequest(Hex)
4 | 000070137 30 | 01 | pToH [7] Stendard [+] Device [+] GetDescripor [
Fe Start Time | Dev. Adér(Hex)|  Dir Type Recipient bRequest(Hex)
G
S 5 | 000.087 50038 | 01 | BTaH [~] Standerd [v] Device Get Descriptor [+
) Start Time | Dev. Addr(Hex) | Dir | Type | Recipient | bRequest(Hex)
-+ [E
Sl & | 00010990257 | (]| | DToH [¢] Standasrd [v] Device [v] GetDescriptr [
Start Time | Dev. Addr(Hex) | Dir | Type | Recipiert | bRequest(Hex)
bl 7 | 00043230477 | 01 | pToH [7] Stendard [+] Device [+] GetDescripor [
P Stert Time | Dev. Adér(Hex)|  Dir Type Recipient bRequest(Hex)
=+ E
N 8 | 000.149 281 45 | 01 | BTaH [~] standard [v] Device Get Descriptor [+

Figure 59 New Exerciser Program

When copying and pasting program lines from different projects, it is
recommended that you refresh the program window prior to running the
program. This is required to ensure correct start time computation, which is
dependent on consistent project speed definition.
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To Refresh the Program
Click the Refresh button on the Exerciser Program toolbar.

For Full/Low speed projects, choose the operating speed from the Refresh
button’s drop-down list.

2 Bl = o |[run

v Auto Refresh
Manual Refresh

v Full Speed Refresh
Low Speed Refresh

Auto Generate SOFs

Auto Refresh

Choosing Auto Refresh adjusts the starting time of packets, transactions, and
splits automatically after a paste operation.

Manual Refresh

Choosing Manual Refresh requires you to adjust start times yourself.

Auto Generate SOFs

Choosing Auto Generate SOFs causes the Host Exerciser to automatically
insert SOF packets.

You can now use this new exerciser program immediately in the current
project or save it for use elsewhere.
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Creating a Data Block
You can create the following four types of data blocks for use wherever data
fields are used:
» Custom data pattern specifically for your application
 Random data pattern
» Counter
* Walking “1” or “0” pattern.

1. To create a data block, click the % Default Data Block button on
the Main toolbar to open the Data Block dialog box, as shown in

Figure 60.
‘ Mumber Of DataCells: |16 Column = CellLength : |1 Bute '[ ' Bin Hex ‘
| DataBlockName | Data
Do Not Care ~| [ Bddiess [ 0] 1] 2] 3] 4] 6] 6] 7] 8] 9]10]11]12]13]14]15]Text T=|
Get Dev Desc j 0 24| 3K 200 XX 7K 2| MK 200 XX K 20| MK 20X XX
Set Address to 2 q oK MK K M4 30K 00| B 3| X K | X K 00| K K| 7R e
Set Configuration Yalue to % 04| SO0 ¢ 304 3K 04| 3K 2| 0% K| L K K| 30X MK WK | TITIIIINNIRT Y
Gt Dev Desc (Complete) 4B 3¢ 0% 304 % 30 54k 1 30 ¢ 30 5 30| 30
Hub Port Power 1
Hub Port Porer 2 BA || 20K 20| 200 0K K 20 30K 20X 0 KK 0|
Get Hub Class Dese B |0 200 0| 20 00 0 20 K 00X 2 K X
SetAddress lo 2 96 || 200 0| 20 04 0K 20 00 20 0 K 0K
Hub Port Enable 1 TI2 |2 304 204 30K XX 20 30K 20| M| XK 20| 30| 3¢
Hub Part Enable 2 1280 20¢| 2 20| X 20K | 30 3K 04| K 20| | X
Hub Part Power 3 TR | X %04 2| 3¢ 3¢ | 3¢ 3% 30| 30K 0% | 30X | 30K 3%
HiPon bave 4 B0 | 3¢ | 20 30¢ | 20 30¢ 30 304 3¢ 30 30¢ 6 3¢ ¢
oo ol i w778 | oc] px x| 36| 3¢ 30K 300 30| 30X K 24X K| MK
4! » 1| I
New Delele | [Genmaiew]  Impot «|  Expor | Closetsave | | Cancel |

Figure 60 Default Data Block Dialog Box

2. To add another data block, click the New button in the Data Block dialog
box.

[ Number Of Data Cells: |16 Column = Cell Length: IT Byte 'I " Bin Hex |

I Data Block Name

Do Not Care -
GetDev Desc
Set Address to 2

Set Configuration Valus to
Get Dev Desc [Complete)
Hub Port Power 1

Hub Port Power 2

Get Hub Class Desc
SetAddressto 3

Hub Port Enable 1

Hub Pait Enable 2

Hub Port Pawer 3

Hub Port Power 4

Hub Port Power §
?" Strina [\sen :—'2]

Delte | Geneiste <| | Impot | Exot | [ClossiSave |  Cancel |

Figure 61 New Data Block Dialog Box

3. Choose the number of data columns (up to 16 Data Cells/Row) and the
Cell length (up to 16 Bytes/Cell). This is a display function only.

4. Click either the Bin or Hex button to choose a number format.
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Naming a Data Block

Each new data block is automatically assigned a sequential data block
number as it is created. To assign a unique descriptive name to a data block,
right-click the data block name to open the data block edit menu.

vaw

Dat:  MNew

Random
Pattem
Counter
Walking Bit

4

Import
Ezport

Delete
Rename

Choose Rename.

Rename Data Block Ed
New MName: ICuunterl

[ o 1]

Cancel |

Enter a descriptive name in the New Name edit box and click OK.

l Number Of Data Cells : |1E Column 'I

Cell Length: |1 Byte 'I " Bin & Hex }

| DataBlockName |

Data

DoNot Care

Address | 0] 1] 2] 3] 4] 5] 6] 7] alaji0[1]12[13][14]15]Text
0

-
Get Dev Desc

Set Address to 2

Set Configuration Value to
Get Dev Desc [Complete]
Hub Poit Power 1
Hub Port Power 2
Get Hub Class Desc

SetAddressto 3

Hub Port Enable 1
Hub Poit Enable 2
Hub Port Power 3

23 03 08 00 01 00 00 00

Hub Poit Power 4
Hub Port Power 5
fet Shina lesr i
s -
New I Delete | Generate vl Import vI Expoit IGme&Savel Cancel |

Figure 62 Sample Active Data Block Hub Port Power

You can enter data in the defined cell structure by choosing one of the four
available methods. Define your own pattern, set a counter, choose a Random
Pattern or choose a Walking Bit Pattern
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Define Your Own Pattern

To define a pattern:
1. Click the Generate button and choose Pattern to open the
Define Pattern dialog box, as shown in Figure 63

Enter a data pattern in the Data Pattern edit box.
3. Choose the number of times to repeat that pattern and click OK.

MNumber Of Data Cells: |16 Column vi CellLength : |1 Bz~ ~ Bn & Hex
[ DmeBbokbame | Dcfepatten .|| R
Do Mat Care a|| Addess | 0] 1 | - Address & Repetition et
Get Dev Desc 1] 23 03 : LL
Set Address ta 2 Address |3 Repeat |1 tirnes
Set Configuration Value to
Get Dev Desc (Complete) [ Insert Data ]
Hub Port Power 1
Hub Port Power 2 - Fattem Data
Get Hub Class Dese Hex Bin
Set Address to 3
Hub Pert Enable 1 [oa [ 10101010
Hub Port Enable 2
Hub Port Power 3
Hub Port Power 4 Cancel
Hub Port Power 5
et Stina [lese _Iﬂ
4 I »
New Delete I Generate vi Impart vl Export ] ClosetSave ] Cancel |

Figure 63 Define Your Own Data Pattern

Address

The cell address starts at O for the first data entry and automatically
increments to the next available address as data is written. You can set it back
to a previously defined address to modify its content or insert additional data at
that point.

Insert/Overwrite Data

To define if the data in a previously defined cell is overwritten or new data is
inserted after that cell, click the Insert/Overwrite button to toggle to an
operation.
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Counter

To use a counter as data, click the Generate button, choose Counter, enter a
Starting Number for the counter, enter the data address to which to count,

and click OK.
Number OF D[ Cells : I‘Estolumn 'I Cell Length : |1 Byte 7i " Bin Hex

| DataBlockName | Data

~| [ Addess [0 1] 2] 3] 4] 5] 6] 7] 8] 810]11]12]13]14]15]Text 7|
Get Dev Desc — 0 WX R R S S S S S e S S e S Ty |
SetAddressto 2 Counter Pattern
Set Configuration Yalue to 16 s A {di
Get Dev Desc (Complete) a2 Ealbaaibet Address & Number (7777
Hub Port Power 1 48 K4 KK KK 2777
Hub Port Pawer 2 B4 x| 5| 2% i I_ l— 77727
Get Hub Class Desc ] 304 3¢ 2K B 1022 Ha e Butes]1 77
Set Address to 3 o
Hub Pait Enable 1 361X % el Number: [ 777
Hub Port Enable 2 112 |34 M KK vrrel
Hub Paort Power 3 = 128 b db e dbied | Insert Data | 7777
Hub Part Power 4 144 3¢ K MK 7777
Hub Port Power 5
Get Stiing Desc = ] ﬁ 3?5 sz 0K I Cancel | 2::?'
F] 0 KT ;

New | Bendom | pPatten [ Counter | wakingit | Deete | Ewpot | impot |

Random Data Pattern

Figure 64 Set Counter as Data

To use a random data pattern, click the Generate button, enter the number of
times to repeat the pattern, and click OK.

Mumber Of Data Cells : ]15 Column "I

Cell Length : |1 Byte 'I C Bin % Hex

| DataBlock Name

l Data

Do Mot Care
Gt Dev Desc
Set Address to 2

Hub Poit Poweer 1
Hub Port Power 2
Get Hub Class Desc
Set Address to 3
Hub Port Enable 1
Hub Port Enable 2
Hub Port Power 3
Hub Port Power 4
Hub Port Power 5

Get Stinn [lesr
q

-

Set Corfiguration Value ta
Get Dev Desc (Complete)

i

New I Delete I Generate vI

Text

| Addess [ D] 1] 2] 3] 4]5]6]
0

7] 8 9]10]11]12]13] 14] 15]
00

23 03 08 00 01 00 00

Random Pattern

Address & No.

Address : IE_ Mo. of Bytes : 15_

‘ Insert Data

.

(] >
-

Cancel |

Irnpart Export IDlose&Savel Cancel I

Figure 65 Choose a Random Pattern
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Walking Bit Pattern

To use a walking bit pattern, click the Generate button. Choose a walking bit
of “0” or “1”, the walk direction, the start position, and the number of times to
repeat the pattern.

Murnber OF Data Cells : I]‘Bt.‘nhmn vI Cell Length : [ Byte -1 (" Bin (% Hex
Walking Bit 2l
| DataBlockName |
—Address & Data Size

Do Mot Care ][ Addess [0 1] 2[3]4 :

Get Dev Desc D 123 03 0e oo o | Addess |8 Repeat [1 e

Set Addiess to 2

Set Configuration Value ta | Insert Data |

Get Dev Desc [Complete)

Hub Port Pawer 1 WalkingBit: & 0 1

Hub Port Power 2

Get Hub Class Desc i Direction & Position

Sethddressto 3

Hub Port Enable 1 -y 10

Hub Port Enzble 2 Eelt s Rt

Hub Port Power 3 7 0

Hub Port Power 4 Start Position -

Hub Port Power 5 SRt Y J

et Shina [iesr =

G off oo | *
i New I Delete I Genetate Import v| e L T e |

Figure 66 Define a Walking Bit Pattern

Sample Data Block

Figure 67 illustrates a data block with a defined pattern AA starting at
address 0 and repeated four times, followed by a random pattern starting at
address 4 and repeated four times, then a left-to-right walking 0 pattern
starting at address 8 and repeated six times.

C Bin % Hey

‘ Number Of Data Celle: |8 Column 'I

| DataBlockName | Data

Do Not Care - O 1[2[3[4]5]6]7][Test
Get Dev Desc 80 06 00 01 00 00 12 00 €
Set Address ta 2 Bs oo}

Set Configuration Value o
Get Dev Desc [Complete)
Hub Port Power 1

Hub Port Power 2
GetHub Class Desc
SetAddress to 3

Hub Port Enable 1

Hub Port Enable 2

CellLength: |1 Byte ':]

Hub Port Power 3
Hub Port Power 4
Hub Port Power 5

et Shrina [esr
4
| New I

i

Delete I Generate Cancel |

Ezport I Cfm&SaveI

Import vI

Figure 67 Sample Data Block Definition
Close & Save

When you have completed a data block definition, click the Close&Save
button to save the newly created data block.

The saved data block automatically is assigned a sequentially numbered

(DataBlock##) title. To rename for easier identification later, see “Naming a
Data Block” on page 91.
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Creating and Editing Data Blocks as Text

You can create and edit data blocks using a text editor such as

Windows® Notepad. To create a data block in Notepad, launch Notepad and
enter the data in space-delimited Hex format. Save as a *.txt text file.

Import from Text File

To import Text Editor created data, click the Import button in the data block
definition dialog and choose Import from Text File to open the Open dialog.

open 21|
Laok in: | (3 Analyzer R R = s
]
Filename:  [New Data.tt Open I
Files of type: | Hex Text Files [*txt) =l Cancel |
A

Choose a file and click Open.

Import from Clipboard

To import data that has been copied to the clipboard, click the Import button in
the data block definition dialog and choose Import from Clipboard.

Modify existing data

To edit an existing data block to create a new data block using a text editor,
select the data block to edit from the Data Block Name list and click Export to
open the Save As dialog.

E N 20 x|
Save in: I ) Analyzer 3 - ok B
[Z) Mew Data.txt
File name:  [New Data 2 CEe
Save as lype: IHeH Test Files [*.tat) _ﬂ Cancel |
A

Assign a name to the new data block text file and click Save.

You can now edit the newly created text file using Notepad or any other text
editor and then import it into the data block definition, as described above.
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Settings
Click the Settings tab to open the Settings dialog. See “Settings” on page 54
for descriptions of settings options.

Analyzer Only

When used for Hub testing, the Conquest M2 Auxiliary port performs as an
analyzer only.

Project Note

To enter a note about the current project, click the Project Note tab and enter
the data to associate with the project.

R=E
Packe(l SEqUEﬂEEI! Exerciser ngranl TilvingAndyxa‘l Settings  Project Note I
Date : [Oct 06, 2002 Time: |11:37:56
USB Project #3
DOutput File [C:\PROGRAM FILES\CATALYSTASBAE-30.1\Dut.smp _j I Auto Run [20 times
Pre-Trigger [ 50 % ] A | »|  © Patial Memory, Samples No [1000 Bun
" Entire Memory (131072 Samples]

Figure 68 Informative Project Note
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Running the Project

Set Data Capture Options

Capture to Memory

You can limit the captured data display to a specific number of samples by
checking Partial Memory and entering the number of Samples to capture.
Alternatively, you can check Entire Memory to allow capture for the entire
memory. Choosing Partial Memory results in less time to display results.

Pre-Trigger

Pre-Trigger is set by default at 50%, which defines the percentage of data to
capture before and after the triggering event. You can change this percentage
by dragging the slider.

Pre-Trigger Data Limit - The capture of the specified percentage of the data
prior to the triggering event cannot be guaranteed and may in some cases be
0. This can occur if the triggering event occurs before the required amount of
pre-trigger event data can be stored. In these cases, the data display shows
fewer than the specified data points prior to the triggering event. For more
detail, see “Pre-Trigger” on page 111.

Auto Run
Continually captures data for the number of times specified. A separate data
file is generated each time that a capture is performed.

Run Project

To run the project, click Run and wait for the occurrence of a trigger event to
open the data capture result.

W N AG (PP Ak om igoncam=eerE s u[EI( e

Gl Bl R

P MEEEE  seive | S | Saitme |oevAdaiien) Dt Lot 1=
1] o oW | H [0moomez| @ oon i3 H
(IR Troesecton Type | 6 | SiwtTme | Dev Adiribes) rancraie A
1 ] koNSsR | H |Omooosz| w2 0001 | HoHarvishake
moa | PocieiType | S | StedTme [P0 ChockiBing s AditHe) SC(Bin | Huls ForicHes) | S(Bi) | E(Bin | RESEin)| | HS _EORHex) | Duration Teveiins)
ot M| 00000000042 | 1000 | o111 o o [ 0 |0 | o |10 | Fere [¢] 133m )
= P mmm | packeiyos ||S || ST |fin] Crackion | Osv. Asstien| [crcaten| s E0PHe) | Durston Trve(rs)
1| 2 | Tomh | H | 00000000000 | 001 | oMO o oo | 1o | Feeee [3]  mam 5000
* [IEESSE veesctntre | S || SeiTme |Dev Addte) Defalengh 15| Handshake b
1 1 bomCSoR | H | 00000026812 2 oo | 160 o Harisnake
* (EEEER vt | S || SaTme | Dey sdaie) | pstsiengn | Hanasnss WA
1 2 boWCSpa | H | oooooasr2n ) 000t 180 o Handshake
¢ (SR TrorocienTye | S || StiTine |Dev Addribex) OataLengh 33| Henshake &4
1 3 EoNCSR | H | o000 sz ] oo 2 o fiandsnske
¢ (RS vesstentyee | S | Stfme |vev Adiies) | oetaLengh 3| Hashaie b4
1 4 omcspe | W | ooononsz3c © a0t 180 o Hanshoke
(SRR veescnTiee || S || SiTme | Dev Addnten) DotaLengh 38| Handshake &)
1 s EoNCSR | H | coosworars: [ ooon 100 o Harizhske
=oa | s Start Timo|FIC(Ein)| Check(Bir) | Frame Ho Hex) | CRCS(Bin)| HS_EOPtHex) | Duration Time(ns)
O SoF H | 00000011812 | 0101 | 1010 s won | reesre [T]  vsess 20000
=em | S || SwtTime [P Crack(on | Frams Ho e | CROS(E] 15 E0PA) | Ouraton Time(n)
1] 1. soF | W | ooooon4308 | on0n | 1010 48 | oooor | eewe [3]  tieses 0000
| =oes S | SertTims |[P0(Ein| Check(Bin) | Frams Mo Hex) | CRCS(BinY| HS._FOP(Hse) | Duabon Time(ns)
1| ® S0F H | 00000036909 | 0101 | 1010 55 o001 | feE [3]  116es 0000
¢ | mem S | sttrime |Fo(e| Check(Bn | Frams Noe) | CROSEA] 1S _EOR(e) | Durstion Time(nis)
12 soF H | 00000048305 | otot | 1610 5 o1 | FeseE [3]  Messs 50000
| wem S | StrtTime |P(Ein)| Check(Bin) | Frams Ho Hex) | CRCS(Bin)| HS._FOPHe) | Duration Tims(ns)
1| = soF n | cooesgez | oot | 1010 = cmn1 | reoE [3]  vess 0000
¢ | mom S | swtTime |Pe checkimn | Frams o e | CRs(BR| HS_EoeHex) | Dwaton Tine(ns)
1| » SoF K| 0000074302 | otot | 1010 = T = 0000
S || SttTime |Pi(en| Check(Bin) | Frams Ho He) | CROS(BIR| HS_EOPiHoe) | Duration Time(ns)
I soF N | owoconesrse | o1 | 1010 =) oot | FEBE [3]  viesss 0000
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Figure 69 Data Capture Result
Display Manipulation
For details on configuring the data capture result display, see “Display
Manipulation” on page 177.
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Reports

When a data capture is in the sample viewer, you can view either a packet
data summary Statistical Report or a Data Report.

To View a Report

Right-click in the right side display area and choose Report. You can also
access the reports from the sample viewer toolbar.

View Full Screen
Setting

Filtering

Search

View Configuration
SMP Notes

Show Wave
Hide/Show Headers

v v w

-

Save As Text

Data Report

Copy

View Statistical Report

Choose Statistical Report to open the Select Statistical Report Range dialog.
Select a report range and click OK to display the result as shown in Figure 70.

Select Statistical Report Range x|

+ Al Samples

" From IT-Culsor :!TulT-Culsos ;I

 From |Packet  ¥|MNo |U To [Packet | Nulﬂ
oK I Cancel |
[BRBRIS > T
=o8 Packets I":ﬂ Transaclinnsl Bgea Splitsl L=l Perfolmancel ~5=7 Others
Tvpe Port Speed Duration Time Count %Yo
o -
SOF 1 High 69.00 us 414 31.34
Split 1 High 51.83us 311 23.54
Token In 1 High 53.92us 324 24.53
MData 1 High 670.03 us 208 15.75
Datal 1 High §9.00 us 51 3.86
MNAK 1 High 1.73us 13 0.98
935.52 us 1321 100,00

Figure 70 Statistical Report

98



Protocol Analysis

View Data Report

Choose Data Report to open the Select Report Type dialog.
oot Report Range selection ' x|

DeviceAddress — Endpoint —————————————— ~HandShake
| Device &ddr. 0 Endpoint No: 0 [ SETUP ) M acknowledged
(W|Device Addr. 10 [V]E ndpoint No: 0 (1N )

(v]Device Addr. 11 WEndpoint No: 0 ( OUT )

Select All Reset Al Select All Reset All | Select All Reset All |

Range

&l Samples

& Fiom |T-Cusor [T |T-Cusor x|

" From ]Evenl ZI Mo IU To vaent EI NBID

K| Cancel |

Figure 71 Select Report Type Dialog

Make selections to view the report on Transaction or Endpoint type

Device Address(es), Handshake, or all. You can specify to report on all
samples, between specific cursors, or between specific events. Make a choice
and click OK to display the result as shown in Figure 72.

The Data Report display is Hierarchical, displaying the report in terms of
Transactions, Transfers, and Data with clear delimiters.

Data packet color switches between transfers ASCII Panel
®i sl 2 Lo R\ER] \
Trans. No | Device Address : 0 Endpoint : 0 Direction : Cyntrol
Transfer : 0
1} 00000000 : 80 06 00 01 0O 0o oo Acknowledged omodils
Transfer bound 00000008 :12 01 00 0f 00 0D 00 0% Aclmnwl'erdgedf ey
ransfer ©
3 00000010 ;00 05 02 00 0O OO OO0 OO0 Acknowledged 1 ...
Trans. No Device Address : 2 : Endpoint : 0 . Direction : Control
Transfer: 2
5 00000000 180 06 00 12 00 Acknowledged Hococceo
(] 00000008 1z 0 00 o0 0% Acknowledged | 00 L.......
7 00000010 : FA A2 00 00 00 Acknowledged d..B¢...
. 3 00000018 01 Acknowledged s
Transaction Transfer 3
10 06 00 02 0O 00 0% 00 Acknowledged Py
11 02 A501 02 01 00 CO Acknowledged ..¥....A
12 00000024 : 50 Acknowledged P
Transfer: 4
D t 14 000000ZB  : B0 06 00 02 0O QO FF 00 Acknowledged Hecaan Li:
ata 15 00000033 - 09 02 A5 01 02 0L 00 CO Acknowledged L%
16 00038 : 50 OB 04 00 00 00 O1 01 Acknowledged |
17 0000043 00 00 01 00 09 24 01 09 Acknowledged | ..... Boo
18 0000004B  : 00 72 00 01 01 OC 24 02 Acknowledged Poaoao
1 00000053 01 01 01 00 02 03 00 00 Acknowledged | 00 ........
0000005B @ 00 OC 24 02 02 O1 06 00 Acknowledged .
21 00000063 0z 03 00 00 00 OC 24 02 Acknowledged | ...... G
22 0000006E @03 01 06 00 02 03 00 OO0 Acknowledged | 0 ........
Data address offset 00000073 ;00 0A 24 06 05 09 0L 01 Acknowledged -

Figure 72 Data Report Hierarchy
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You have a number of choices to set up the way the data report is displayed.
To set up a data report view, right-click in the data report, then select
View Setting and Setting Dialog to open the Data Report Setting dialog.

Copy Selection As l

View Setting Setting Dialog

Save As Text

Continuous Yiew

Show Text Panel

Search Pattern v
e =]

x|
~Wiew Setting
— Data Format
" Binary * Hex " ASCII

—Wiew Format

" Tiansfers Only

Byte /Row : I15

% Transfers & Transactions

¥ ShowASCIl Panel

 Data Offset

" Decimal

* Hex

V' Show Dffset

Font

K | cancel |

Data Format

Figure 73 Data Report Setting Dialog

You can display the data in the report as Binary or ASCII, instead of the default

Hex, by checking the appropriate button.

View Format

You can display Transfers Only by checking the Transfers Only button and
set the Byte/Row to a value that matches the endpoint size of the device, to
allow a transaction to be on a single line without wrapping. Check the
Show ASCII Panel to display an ASCII interpretation of notes.

Data Offset

The default data address offset display is Hex. You can change it to decimal
by checking the Decimal button. You can also disable the data address offset

in the display by unchecking the Show Offset box.

100



Protocol Analysis

View Data Report Statistics

Data Report Statistics button on the data report toolbar to
display the data report statistics.

Ir

5 00000000 < B0 05 00 OI 00 00 12 00  Acknowledged
6 | N OO EEEE  Acuowhkdsd 7l
7 04 01 2 AZ00 00 00 Acknowledged
3 o1 Acknowledged
10 @ 0s 00 02 00 0O 09 OO Acknowledged
1 09 02 A5 0L 02 Ol 00 €0 Acknowledged
12 Acknowledged

ZE  : 90 06 00 02 00 00 FF 00  Acknowledged
09 02 A501 02 01 00 €O Acknowledged
50 0B 04 00 00 00 01 01  Acknowledged
00001 00 09 34 01 09  Acknowledged
00000048 <00 72 00 01 OL OC 24 02 Acknowledged
01 01 01 00 02 03 00 00 Acknowledged
00 0F 24 02 02 01 06 00 Acknowledged
02 03 00 00 00 OC 24 02 Acknowlsdged
03 01 06 00 02 03 00 00  Acknowledged
00 0A 24 06 05 09 01 01 Acknowledged
00000078 01 01 00 0OA 24 06 06 02 Acknowledged
000000S3 <01 01 01 Ol 00 OA 24 06  Acknowledged
O00000SB - 07 03 01 01 0L 01 00 OF  Acknowledged
00000083 24 04 02 03 05 06 07 02 Acknowledged
DO0000SE 03 00 00 90 9 00 OF 24 Acknowledged
000000A3 03 09 00 00 OL Ol 02 03  Acknowledged
O00000AE 00 00 01 01 00 09 24 03 Acknowledged

R SR T &[T o280 Transscion Move [ Cuzar 7]

=82 Tigoten | o Transte |
Transaction Wpe || Device Address | Endpoint | Handshake | Paviosdsize | cCount | |
L | CI N | A [+ =1 |

Setup 0
In o
Setup 2

awsaazﬁxs\a
B8E8ER
goccc
ELLEE

Linked displa<

5

] )e

in 2
In 2
In z
in 2

ok 2

o 2

H
2
2
2
2

:  Data Report Statistics

Figure 74 Data Report Statistics Displayed
Linked Displays

Clicking a Transaction/Transfer type in the Report Statistics window causes a
cursor to go to the first instance of that Transaction/Transfer type in the

Data Report window. You can position the linked cursor to any item in the
Data Report by using the Go to Next, Go to Previous, and Go to item #
buttons on the Data Report Statistics toolbar.

Export to Excel Transaction #
Save as Text
‘ #7
J@ = | & [& ‘ © | Tt 3 ‘ = 1 of 68 Setup Transactions

.P”nt . Go to Transaction/Transfer #
Print previe .
Go to Next Transaction/Transfer
Report display settin Go to Previous Transaction/Transfer

Figure 75 Data Report Statistics Toolbar

101



Protocol Analysis

Customize the Display

You can select for display only specific items for a specific project. To set up
the display, click the Report Display Settings button on the
Data Report Statistics Toolbar.

x|

—Pages Show\Hide Columns -
v

Transfer (v Transaction Type
(vDevice Address
[W]Endpoint
VIHandshake
(v|Payload size

Reports:
[w]Count

Check &ll
Reset All

0K I Cancel |

Figure 76 Report Display Settings Dialog

Uncheck the items to exclude from the display.

Display Histogram

Click the _‘ Histogram button on the data report toolbar to display a
histogram of data byte values

m Histogram

Byte Count

28 20
Byte Value

Figure 77 Data Byte Value Histogram

Position the mouse cursor over byte value to display a numeric message for
that byte value.

102



Protocol Analysis

Search a Data Report for a Pattern

When a data report displays, you can quickly search for a data pattern in
Hexadecimal, Binary, or ASCII, or a pre-defined data block.

To search for a data pattern or a data block in a data report, click the
Search button on the toolbar to open the Search for Data Pattern dialog.

i

~Search Data Type

* DataPattem  Data Block
—Data Pattein

Data Pattern |2F|
@ Hex " Binay (" ASCI

—Search Diection———————————— — Search From

' Forward (% Stait of Samples

" Backward Iﬂ € Curent Position

To search for a data pattern, enter the data pattern in the Data Pattern text box
and click OK. Continue the search within the data report for the same data by

Cu

clicking either the search forward button or the search backward

KD

button, or repeat with a different data pattern.

To search for a data block, check the Data Block option button, click the

down arrow next to the Data Block drop-down list box, and select a pattern for
which to search.
_ Diaog """"" x|
[~ Search Data Type
" DataPattern (* DataBlock

1~ Data Pattemn

DataBlock  |Do Not Care

Do Not Care
Get Dev Desc
Set Address to 2 =

[N (K]

Set Configuration Value to 1
Get Dev Desc (Complete)
* Foiward Hub Port Power 1

i~ Search Direction

Hub Port Power 2 e
‘ £ Current Pasttion

" Backward

Cancel

Perform the search by clicking the search buttons to find the specified data
pattern.
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You can display a decoded descriptor or request data by selecting

Interpret Data.

Click the

interpretation for all transfers.

['n B % &Gl P PR s & oot

awloosaame o8 6625 e

Interpret Data button on the toolbar to display the data

=
i3 | StatTime | Duration Tenedms) |
I |-oo0s2851488 | 10588
.§ | StaiTime | Durstion Time{ms) |
E | 00042285673 | £2506
.'% | StertTime | Ourstion Timedms) |
: | 00035715275 | 231074
| staTime | ourstion Timeqms) |
|-o0012807813 | 31723
5| Dev. Addr(Hex)|  Descriptor Type | Descriptor IndexHex) | Wm'ﬁ
0 Device. | 0 Device Deserigtor [<]
Offsel  Fiekd Size Vel  Descrigtion
o blength 1 0x12 | Size of this deseripor is 18 Bytes
1 bDescrptorType 1 001 | DEVICE Dascripter Type
2 bodUse 2 00100 | USB Specification Release Mumber is 1 00
4 bDevicetinss 1 [ witin 2 L chass
s bDeviceSubClass 1 000 | This fiekd lie bDeviceClass rmust also be resel to 2610,
B bDeviceProtocal 1 000 | Thecsvice
7 bitaPacketSized i 008 | Mdimum Packet Size for endoont zero is 8 bytes
B idvenion 2 - Nk Received
0 Product 2 ot Received
12 beaDevice 2 it Received
14 iManutacturer 1 Mot Reeceived
15 iProduct 1 - et Feeceived
15 iSerishharbes 1 Nk Received
17 biurConfigurations 1 Not Feceived
P| 35T | EvertlTyps | STime | Duration Timeqms) |
@m?saﬂr(m) 1 4 | Reset | DOODO4O254D | 26133
T © TRl s 0 A (x| New Dev. Addritex)
F| 0 | 2
I;I"—P T Coni AEGEN S |Oev. Adritex)|  Descriptor Type | Descriptor index(ex) | Interpreted Data 1]
N ] GetDescripter |F oz | Device | o Device Descrigtor <]
FI«:—P | Gl s | oo ~ceex)|  Descriptor Type | Descriptor Indes(Hex) | Interpreted Data. Ry

Figure 78 Interpret Data Configuration Display

To close a data interpretation for a transfer, click the Device Descriptor field.
Click the field again to open it.

J Interpreted Data G_i_gflgl

J Device Descriptor [«
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High Level Interpretation Assignment

High level interpretation assignment is a results analysis tool that allows
decode and identification of upper level protocols used by a known device.
Standard requests are interpreted automatically. However, Class requests
require assignment of an appropriate protocol.

To assign a protocol for a High Level interpretation in an open results window,

NCH [

—
clickthe ~HLE | NCX HLD button on the main toolbar to open the High Level
Interpretation Assignment dialog.

Endpoint & High Level Interpretation Assignment: x|

Device Add:[¢] Endpcini(z] Protosals)
NCX | No.  BreakOnNonelnt EP No. Type Max PKE, Size Int Xfer
(50 ] No = Mass Storsge - 5031 (SPC-2) PreDef 5=
Mass Storage - ATAPI MM... PreDel Ok
O ooz e OO} Bulk o Mass Storage - RBC(R104)  PreDef Ok — Eﬁ
Hub Class PeDel Ok
Hub Natifcation FreDel Ok =
Priter Class PreDel Ok 'i(
Cormmunication Class PieDel Ok —
Communication Nofiication ~ PreOef Ok e
Comnunication Class withid... PreDef Ok e
Cormmuniostion Class wthP.. PreDel Ok
BlueloothHCl Command ~ PreDel Ok
Blustooth HCI Event PieDsl Ok AllSeripts
Eluetooth ACL Packet PeDef Ok x|
Add To Assigned List |
~ssigned Protocolls)
Device Addvess | Endpoinls) [ Piotocal) [Tope ]
Femove
Remove Al

Figure 79 Upper Level Interpretation Assignment Dialog
The global Upper Level Interpretation dialog opens with all of the active
Devices and endpoints identified.
To assign a protocol for the device you are testing:
1. Highlight an endpoint.

2. Choose a protocol appropriate for that endpoint in the Modifiable
Protocaols list box.

Click the Add to Assigned List button.
Repeat for all endpoints and click OK.

5. Clickthe = ME%  show/Hide Non Control Transfers button to toggle
the display.

Note: To Show/Hide Non Control Transfers, check the NCX box.

NCX check box Pevesfeald
NCX | No.  BreakOnNonell
Ea |
0x01 No
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To view the interpretation for a transaction, click the down arrow for the
interpretation flag on that transaction.

VBB A PRI R ons e e o |Bn (S @

YT0000ps [ RT: 43768 | XY 4%
P| =L | EventType | StertTme | Durabion Timetms) | -
Jpe: a000(e) 1| 2 | suspend | -00035715275|  231.074 =
F| IsT | EveniType | StiTme | Durabon Time(ms) |
lmx 94 852(me; 1 3 \_ Rezet |.mo.|zsors13\_ 2
H ortro nster S| Dev. AddriHex)|  Descripfor Type | Descriptor ndex(Hex) | Inferprated Data 9]
1] |F] o Device. ] | Device Descrigtor  [<]
\
Offset  Field B o
T T T YT Interpretation flag
1 bDescriptorTyps 1 001 | DEVICE Descriptor Type
2 bodUsE 2 0:0100 | LS Specification Release Humer i 100
4 bDeviceClsss 1 000 [Each
5 bDeviceSubClass: 1 000 Thas fiekd ke bDeviceClass must also be reset 1o zero.
6 bDeviceProtocol 1 000 [The
7 biaxPacketSize 1 0:08 Maximum Packe! SiZe for endpoirt Zero i 8 bytes
5 idVendor 2 Nat Received
10 idProduct 2 Mat Received
12 bedDevice 2 - Not Received
14 iManutacturer 1 Mot Recetved
15 Product 1 ot Received
16 iSerinbunber 1 Nat Received
17 b Configurations. 1 Mat Received
P| TsT | EveiiType | StaiTime | Durabon Time(ms) |
Jueromres 4| 4 | Fest | conommssn | 1%
| <P | S| Dev. Adarrien) | Mew Dev. Adrex)
JE| S z |
Descriptor Type | Descriptor index(Hex) | Inferpreted Data 451
Device. 0 | Device Descriptor 5]
Descripior Type || Descriptor kdextHex) | inerpreledDota 4]
Configuration 0 | contfiguration Descrigtor [5]
Descriptor Type | Descriptor indetHex) | Interpreted Data aE
Configueation (] | Configuration Cescrigtor  []
Descriptor Type | Descriptor hdea(Hex) | Irterpreted Data o
< D

Figure 80 Upper Level Interpretation Result

User-Defined Decodes

The user-defined decode feature allows you to create custom Upper Level
interpretation tables by using a text based scripting language and to save
them as *.asl files. For a syntax definition of the scripting language, see
“Appendix A” on page 205.

To add a previously created custom script file as a new protocol, open the
High Level Interpretation Assignment dialog.
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_| Add to access previously created protocol script files.

Btsenl x|
1+ Dievice Addr.(s) Endpoint(z) 1 - Protocolis)
[Nex [ Wo. ereakontionsint | | [Protocol Nare Tope | Status [~
[oa0 | [ Mass Storage - SCSI (SPC-2) PreDef Ok iy |
: Mass Storage - ATAP (MM... PreDel Ok
L2 " wayon; ek ot Mass Storage -RBC(R104)  PreDef Ok ﬂ}‘ﬁ
Lluec. PreDel Ok
Select Script File 21x|| PeDef Ok =,
PreDef Ok R
Lookin: [ 3 UDD Scripts PreDel Ok A,
FreDel Ok B
[ cc10- Commend.as! = CoC 0921 - Command as| FreDef Ok i
= COC - HDLC - Command.asl = -Tr Command.as! Pre-Def Ok
= coC - 1430 - Command.asl Command.as! Pre-Del Ok
= COC - Q921M ~C d.asl o E“"’EE‘F g:: ] Al Scrigt
(S coc 0931 - Command. 3 CDC_Class Descriptar. sl ) s E
= coc- Event.as! = cOC_Class Request.asl ssigned List
-~ Aussigned Protocols) 4] | |
Davice Address | Endpointis e
Filename:  [CDC_Event.asl Open
Files of pe:  [Scipt Fies [*.asl) =] Cancel g
Z) Remave
Remove Al
oK Cancel

Figure 81 Choosing a Custom Script File

Choose a script file from the Select Script File dialog, then click Open to add
this file to the Defined Protocols list. Repeat for additional protocols.

You can now assign this protocol as described on page 105.

Note: Two types of High Level decodes are in the Assigned Protocols window:
* Pre-defined protocols included with the system
» Custom protocols that you create using the ASL script

Errors in User-Defined Scripts

Errors in user-defined scripts are logged as a result of script file parsing the
first time that the script is run on the system. An appropriate error message is
displayed and a text file of errors is generated and saved in the same folder as
the source script file.

Note: The first time you open the software after installation, the software compiles the
decoding files in the SystemData\UDDcfg and SystemData\Cfg folders. If
you remove decoding files from these directories, by deleting or by moving
files to another folder, the software recompiles the decoding files the next time
you open the software. If you do not remove decoding files from the
SystemData\UDDcfg and SystemData\Cfg directories, the software does not
compile the decoding files again.

You can modify decoding files directly by using any text editor or the
application tool. Example source decoding files are in the
Examples\UDDScripts folder. For examples of script modification using the
software tool, you can open and modify the .asl files in the
Examples\UDDScripts using the application. If you modify decoding files in
the application, you must verifiy them It is recommended that you save the
example file before using the UDD script. For information on how to modify or
create new scripts, see “Appendix A” on page 205.
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Protocol Errors

Conquest monitors and captures a variety of real time protocol errors every
time that a data capture is made. The Conquest Protocol Suite software also
detects post-process protocol errors.

Protocol Errors Detected While Capturing Data

Err0
Errl
Err2
Err3
Err4
Err5
Err6
Err7
Err8
Err9
Errl0
Errll

Errl2

Errl3
Errl4

Bit Stuff (packet corrupted, stuff bit not present)

PID Err (packet identifier check failure)

PID Unknown (packet with undefined PID)

Sync Error

CRCS5 Error (IN, OUT, SETUP packet error)

CRC16 Error (DATAO, DATAL, DATA2, MDATA payload error)
Frame Len (the space between SOF is not per USB specification)
Babble (Bus not idle at end of frame error)

Data Toggle (detected incorrect data packet toggle bit)

EOP Error (incorrect width of EOP signal or incorrect EOP occurrence)
Loss Activity (packet transfer interrupted by constant state on bus)

Time Out (distance between token or data packet and corresponding
response greater than USB specified)

Bus Error indicating that both D+ and D- signals were set to one (SE1).
This error can be detected only in Full or Low speed mode.

Short Inter Pkt Delay

Truncated Transaction. This error occurs if an expected packet is not
received at all. When capturing isochronous transactions, disable this
protocol error.
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Protocol Errors Detected Post-Process

Packet Protocol Errors Detected

Errl6

Errl7

Errl8

Err19

Err20

SOF at Low speed. Start of frame packet, SOF, cannot be used
in low speed mode. Instead of this packet, a keep-alive event is
expected.

Packet Size is big. Indicates that the total number of bits
received for a given packet exceeds the expected number.

Truncated Packet. Indicates that the total number of bits
received for a given packet is less than the expected number.

Invalid speed of packet. This packet is not allowed at this
speed.

- Err31 Reserved for future use.

Transaction Protocol Errors Detected

Err32

Err33

Err34
Err35

Err36

Err37
Err38

Invalid Idle after Packet. Indicates that the required Idle time after a
packet was less than expected.

Timeout after Packet. Indicates that the required Idle time after a
packet was more than expected.

Reserved

ACK not found. Indicates that the required ACK handshake was not
received in this transaction.

Data Payload Error. Indicates that the expected 8-byte data payload
for setup transaction was incorrect.

DATAOQ/1 not found. DATAOQ/1 is expected but not found in its position.

Handshake not found. Handshake is expected in this transaction but
not found.

Split Protocol Errors Detected

Err39

Err40

Err4l

Err42

Start Split has smash. Start Split transaction of this Split has smash:
Transaction has not been completed successfully.

Complete Split has smash. Complete Split transaction of this Split has
smash: Transaction has not been completed successfully.

Endpoint Halt has occurred. Endpoint halt occurs when three retries
have been done with errors in High speed or Full/Low Speed.

Full/Low Speed side smash. Transaction smash in Full/Low speed
side. Full/Low speed transaction has not been completed successfully.
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Transfer Protocol Errors Detected

Err43

Err44
Err45
Err46
Err47

Invalid Data payload. Data payload of the transaction during this
transfer is invalid.

Status Stage has error.

Status Stage for this Transfer not found.

Data Payload Speed Error. Speed for Data Payload has error.
Status Stage Speed Error. Speed for Status Stage has error.
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Pre-Trigger

You can set the amount of data to capture before and after the trigger as a
percentage of pre-trigger, between 1% and 99%, by positioning the pre-trigger
slider. This feature allows evaluation of bus activity leading up to and after the
triggering event. The operation of the pre-trigger in the data memory is
conceptually illustrated in Figure 82.

Capture of the specified percentage of data prior to the triggering event cannot
be guaranteed and may in some cases be 0. This can occur if the triggering
event occurs before the required amount of pre-trigger event data can be
stored. In these cases, the data display shows fewer than the specified data
points prior to the triggering event.

DATA MEMORY
PRE TRIGGER
ALL
% PRE TRIGGER PARTIAL
DATA % PRE TRIGGER
DATA
TRIGGERING EVENT
ALL SPECIFIED ALL SPECIFIED
POST TRIGGER DATA POST TRIGGER DATA

Figure 82 Pre-Trigger Example, 20% Pre-Trigger

If the trigger does not occur prior to a full memory, then new data wraps
around to overwrite the captured memory from the beginning.
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Performance Analysis

Conquest has two modes of operation:

* An Easy Mode for immediate Performance Analysis with a minimum of
setup.

* An Advanced Mode allowing you to program a custom performance
analysis.

Performance Analysis (Easy Mode)

Note:

The Easy Mode offers you the ability to perform a quick Performance Analysis
with a minimum of setup or programming. You can perform a performance
analysis on normal bus traffic or program the exerciser to measure
performance with exerciser generated data.

Click the New Project button on the main toolbar to open the Project Setup
dialog and click Performance Analyzer.

Performance Analyzer

| Capture & Timing Analyzer

[© Performance - Advanced Option

[v Performance - Easy Option

[= Host Exerciser - &dvanced Option

[V Host Exerciser - Easy Option

[¥ Project Note

)

| Device Emulation & OTG Exerciser
| Current & Voltage Measurements

| Create Project I

Check the Performance - Easy option and then the Create Project button to
open a Performance Analysis project.

Easy mode allows you to choose to run with either the
Host Exerciser - Easy Option or the Host Exerciser - Advanced Option.
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Set up

Performance Analysis

6. Click the Performance Options tab to display the Performance Options
dialog box.
=0l ]

Performance Options | Enerciser Flomaml Sett'ngsl Project Nulel

Performance Options —— Items List

¥ General Performance

(" Bus Utilization
(" Transaction Termination

" Efficiency

i~ Calculation Formula
((Time Of Data Packets / (Time Of One Bit * Count Of Data Packets] | - Non Data Fields Of Data Packets | / 8

™ Run Exerciser Time Interval: 1Sec ¢ | |

Figure 83 Performance Analysis Options Dialog Box

7. Choose a Performance Option by clicking the appropriate option button
and then check an appropriate item check box in the Items List.

Note: Calculation Formula - The relationship used for the selected

Performance Option and Item is displayed in blue in the Calculation Formula
box.

8. To perform an immediate Performance Analysis on bus traffic, click Run.

9. To perform a Performance Analysis using the exerciser, click the
Exerciser tab to open the Exerciser program dialog box.

10. Program the Exerciser as described in “Programming the Exerciser in
Easy Mode” on page 51 or “Programming the Exerciser In Advanced
Mode” on page 71, to match the Exerciser mode selected.
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Run Exerciser
Note: Make sure to check the Run Exerciser check box.

Click the Settings tab to open the settings dialog box and click the Infinite
option button to loop continually or the Number option button and enter the
number of times to run the program.

(%) New Custom Projectd

Performance Options | Exerciser Progiam  Settings | Project Nnhe[

i~ Host Exerciser Transaction Retry

€ Auto Speed ~ Loop Counter - Nak Fletry Counter—— i"EnuuRalry Counter
@ Infinite gy, Mask = Infirite Il"‘ Infirite
& [liLon Speed " Mumber| 0 & Mumbet| 3
EullLow Spesd - - O [ 5| |
Externial_Bits |00000000
SBAE Exerciser

I Generate SOFs/Keephlives when execiser program ends |

- Analyzer Spesd Host Exerciser Esternel Triager

1 High Speed

= I7 | NenGtandsnd
@ FullSpeed

€ LowSpeed —Second Porl
- Clocks ™ Eratle Stoe IEVEJ_‘._EV‘.:M ,] |
& 2 WHz s
4 WHz Flzdi _
fedie i !_ H\gh:q-:eed TestMode
2178 MHz Data Block Fila
2 Bl hc—\FRBEmM FILES\CATALYSTASBAENSystem _J .’;ij
T Saveintofie |E'\PRGGRAM FILES\CATALYSTASBAE\Dut paf _I
Time Interval: 1 Sec ﬂ | .LI
ks

4| |2
Figure 84 Settings Dialog Box

Click Run.

Catalyst Enterprises, Inc. SBAE Software - New Easy Performance Analyzer Projectl -1l x|

File Edlt Wiew Run Configuration Setting Utlty Window Help
% QD H(E| 5% R @ s @ [Hohseeed =] & 8 58|52 57| O O O 0| & Easy ModeSwich to Advanced Hode

Il New Easy Performance Analyzer Projectl (=] 5}
G5 105 11s 125 13 125 155 165 1% 185

’Amaoe Data Payload (Byte) -10.00B -10.00B -10.00B -10.008 -10.00B -10.00B -10.00B -10.008 -1000B -10.00B

Figure 85 Performance Analysis Result
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Performance Analysis (Advanced Mode)

Conquest M2 has two ways to do Performance Analysis: Real-time and
Statistical Trace analysis.

Real Time analysis uses hardware counters and dual ported FIFOs. These
counters continually count the events and interface with the CPU via the FIFO
to pass the results. This method results in the most accurate measurement,
since the counters never stop for reading.
Advantage Continuous Real-Time measurement.
Disadvantage Measurement results are based on an average.

Minimum and maximum cannot be reported in this mode.

Statistical Trace analysis is done by capturing the data into memory and then
post processing it with software. In this mode, Conquest M2 allows capture to
occur after an occurrence(s) of events such that the data includes mostly
interesting transactions and not unrelated bus activity.

Advantage Many more measurements are possible than in the
Real-Time analysis. It can measure Min, Max, and Average
counts.

Disadvantage Non-Real-Time software post-processing of data.

Real Time Analysis
To do a Real-Time performance analysis, open an existing project file or
define a new analysis project by defining:
» Packets to use in the analysis

* An Exerciser program, to measure performance with specially generated
bus traffic

* An analysis expression or expressions, to measure multiple performance
parameters

* Results display configuration
» Performance analysis project options
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Perform a Pre-defined Analysis

To analyze:
1. Select Eile on the main toolbar and choose Open.
- |
Lookin | _3140p = & ¥

L] FulkEXR-1.app

Ll camera efficiency.app ll;lhandshak ratio.app
ol Full-CAP-0.app II;lHigh-EXH-D.app

ok Full-CAP-1.app

El Full-CAP-2.app

Ll Ful-EXR-0.app

bus utilization. app

File name: |bus ulilization.app Open I
Files of type: IAdvanced Perfarmance Analyzer File [".app];' Cancel I

2. Select a pre-defined analysis file and click Open to load the project.

3. Click Run to perform the analysis.

Create a New Analysis

Click New Project button on the main toolbar to open the Project Setup dialog
and click Performance Analyzer.

| Capture & Timing Analyzer

Performance Analyzer

[V Peiformance - Advanced Option

[Z| Performance - Easy Option

[¥ Host Exerciser - Advanced Option

[71| Host Exercizer - Easy Option

[V Project Note

Device Emulation & OTG Exerciser

Current & Yoltage Measurements

| Create Project I

Check the Performance - Advanced option and then the Create Project
button to open a Performance Analysis Project.
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Define Packets

Select the Packets tab.

= New Performance Analyzer Project]

Packet ]Exelciset Prugralnl Expressw'ons] Performance Upt\unsl Setlingsl P‘ruiectNutel

Performance Analysis

[_[O] x|

Packet | Packet Type |PID(BIN)| Check(Bin) | Frame No.(Hex) | CRCS(Bin)|
Namel |  SOF  [w| 0101 | 1010 | KX | X000
Packet | Packet Type |PID(Bin)| Check(Bin) | Data(Hex) | CREC1B(Hex) |
Mame2 | Datal [v| 1011 | 0100 | 0 Bytes [x] oooo |
Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(Bin)|
Name3 | Tokenin [+] 1001 | o110 | M| 0000 | oo |
Packet | Packet Type_lPD(Binj[ Check(Bin) | DatatHex) | CRCAG(HeX) |
Mamed | Dsta0 |=]l0011 | 1100 | 0 Bytes =] o000 |
Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(Bin) |
Mame5 [Tokenin x| 1001 | 0110 | XX | oo | oomx |
Packet [Tokenin  a]PID(BIn)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(BIN)|
Narme& ;"e't‘jgom PfEREE_ otio | xx | oo | oo |
Packet PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(BIN) |
Name7 |Datad 1001 | o110 | ®X | XXXX | XHXXX |
%Eﬂpmanﬂ Check(Bin) | Dev. Addr{Hex) | EndP(Bin) | CRCS(BIn) |
Names | Tokenin |[w| 1001 | o110 | KK | OKHHK | RHHHR
I~ Savelofie [ CaTALYST_USB DUt pal ]
Time Interval: 15ec 4| I | SamplesNo 100
[™ Run Egerciser

Figure 86 Performance Analysis Dialog Box

Define the packet types to use in the analysis from the Packet Type list box for

each packet. See “Defining Packets” on page 60.

Program The Exerciser

To use the exerciser, click the Exerciser program tab. Program the Exerciser
as described in “Programming the Exerciser in Easy Mode” on page 51 or
“Programming the Exerciser In Advanced Mode” on page 71 to match the
Exerciser mode selected. Be sure to check the Run Exerciser check box.
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Creating Analysis Expressions

The Analyzer includes four counters and four timers to use to create Analysis
expressions. To create an analysis expression, you must first assign a packet,
event, or a logical expression to a counter and/or timer included in the
Analysis expression. To perform the assignment:

1. Click the Performance Options tab to view the Performance Options
setting dialog box.

= New Peiformance Analyzer Projectd H=E
Packet | Exerciser Progiam | Expressions  Peiformance Options | Settings | Project Mot |
Counters Timers Expression:
Counter |Mame1 'I Til‘l‘lel"llNamnﬂ ﬂ
l:ountelleamEZ % TimerZINarnez E|

Counter3 gl;i—ulnaf |l Timﬁl3| Bus_ldle =
Counterd E:i}.ﬁgl?:; Timer4[Named -

Suspend

Protocol Emor —
(-1 XPRES SION ™ Show Repatt | | |
[V Show Chart " Show Chart " Show Report " Show Chart
Scale Setting———————
' Relative " Auto Absclute

" Logarithric " Manual Absolute:

[~ Savetafie CAPROGRAM FILESA\CATALYS TASBAEZ0_Z<\0Dut paf

Time Interval: 15ec 4| I | SamplesMo [100

I Run Exerciser

Figure 87 Performance Options Setting Dialog Box

2. Click the down arrow next to a counter and timer to associate a packet
event or logical expression with it.
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To Define a Logical Expression

1. Choose EXPRESSION in the drop-down list next to a counter or timer to
open the logical Expression dialog box.

I[=]ES

« New Peiformance Analyzer Projectb

Packet || Exerciser Progtam | Expressions  Performance Options | Settings | Prcjest Note |

Count Timers Expressions

Counter! [Name1 - TimerT [Name1 =l

EnthZIEXF‘HESSIDN V-I TimetZI MName2 VI

Counter3 |Name? - Timer3| Bus_|dle b

CuunberdlKeep_A\ive 'I Timerd | Mamed

—Events Name— - Operators

Namel _.I oR LI

™ Show Report [ Show Report| |[MName?
Name3 {_l BackSpace LCancel

V' Show Chart " Show Chart Named
Mame5
Nameb
Name? - y

Scale Setting Name2 - Expression
& Relative  Auto Absolute Bus_ldie
' Logaiithmic ' Manual Absalute: Resunie Mame2
Bus_Reset
Keep_alive
Suspend
™ Savetg file |C:\PROGRAM FILES\CATALYSTRSBAEZT_SXWI0rpa

__D_] Samples Mo IF

Time Interval: 15ec 4 |

I™ RunEgerciser

2. Double-click the Name that to include in the logical expression, click the
OR operator, double-click the next name for the expression, and click
OK.

Click the Expressions tab to view the analysis expression dialog box
and create an analysis expression using the counters and/or timers set
up with parameters.

- New Performance Analyzer ProjectS H[= B I

Packet | Exerciser Program  Espressions IPerformanne Dptions | Settings | Project Mote |

' Name IEMH |Uni
M | | New Expr (Namel1_Count+Counter2)/Timelnterval : time
Namel_Count T
Counter2 1’
Name?_Count I—
Keep_Alive_Count I f
Namel_Time
Mame?_Time :, Delete
Bus_ldle_Time
Named_Time X
Timelnterval —, %
4
i
2|

" Save tafile |E:\PF|EIGF|M FILESACATALYSTASBAE 20350 ut. paf

Time Interval: 15ec ¢ T

|
¥ | Samples No W

™ Run Ezerciser

Figure 88 Creating an Expression
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Create an expression
Click the Add button to open a blank expression line. You can enter the
expression by double-clicking the event's name and an operator or by
double-clicking the blank expression line to open the Expression Dialog and

typing an expression directly.

Name the Expression
Double-click the New Expression name field, enter an expression name in

the Expression dialog, and click OK.

- 'New Performance Analyzer Projectd 9 =] 3

Packet | Exerciser Progiam  Expressions | Performance Options | Seltings | Project Nate |

| Unit

| Mame |E
Events’ name 4 | | New Expr [Namel_Count+Counter2)/Timelnterval

MNamel_Count
Counter2
Mame?_Count
Keep_Alive_Count
Mame1_Time
NameZ2_Time

Expression Dialog E

Unit
IANALYSIS 1 ||N ame1_Caunt+Counter2)/Timelrterval EJt\me

Expression Name  Expression

| DK I Cancel

|C:\PROGRAM FILES\CATALYSTASBAE20_ 3X\Dut paf

;,
Time Interval: 15ec 4| | | Samples No |1DD

[ Save to file

™ Run Exerciser

Repeat for additional expressions.
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Choose Results Display

Click the Performance Options tab to view the Performance Options setting

dialog box.
= New Peirformance Analyzer Project5 [_[O] x|
Packet || Exerciser Pragiam | Expressions = Performance Options I Setlings | Project Note |
Counters Timers Expression;
Counterl |NameT ﬂ Timer1 |NameT ﬂ WlANALYSIS 1: (Namel1_Count+Counter2)/Timelnterval
Counter2 [EXPRESSION =] ||| Timer2[Name2 =]
Counter3[Name? 7] Timer3[Bus_lde x|
Counterd [Keep_slive | Timer4|Name4 =]
I Show Report [ Show Report 4 o
[V Show Chart I™ Show Chart I™ Show Repoit ¥ Show Chart
Scale Setting
* Relative ' Auto Absolute
" Logarithmic ' Manual Absolute:
[~ Save ta file IE-:\F‘RDEF{AM FILES\CATALYSTASBAE20_Z<\0ut paf -
Time Interval: 15ec 4 [ | Samples Mo [100
I Run Exerciser

Figure 89 Choosing Display Options

Run Exerciser

Choose the counters, timers, or expressions for display and the type of
display, for example, report, chart, or both.

Click the Setting tab to view the Performance Analysis settings dialog
box.

- New Performance Analyzer Projectl =10] x|
Pan:kat' Exercizer Proglaml Emssions' Peifoimance Options  Settings ]Proieot NnIeI
Analyzer Spaed SBAE Exerciser Extemal Triager
€ Aulo Speed Loop Counter
% Infinite gl Mask
& = : |
" Number l'_
" High Speed
= = NonStandardl ——— - SBAE Exerciser
[~ Generate SOFs/Keepilives in end of exerciser program
Test
el |
Data Black Fil
Evterns ﬁD\FﬁDBHAM FILES\CATALYS T\GBAENS jstem J ﬂ‘
[ Save lg file CAPROGRAM FILES\CATALYST\SBAE \Out paf _I
Time Interval : 1 5ec ﬂ J _>| Samples Mo |1DU Bun
[~ Fun Exerciser

Figure 90 Performance Analysis Project Settings

Click the Run Exerciser check box if you are using an exerciser program.
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Choose Time Interval

Drag the Time interval scroll bar to set the time interval for the performance

analysis.
Loop Exerciser

Choose exerciser looping by checking infinite or number with a number of

loops entered in the adjacent edit box.
Project Note

To attach a descriptive note to the project, click the Project Note tab and enter

information about the project.

« New Performance Analyzer Project3

Packel] Exerciser F‘rnglaml Emessinns] Performance Dptinns] Settings  Mote I

Date: IFebEI1.2031 Time : [18:29:27

[_10] ]

Ferformance test #5 on Device 1

" Saveto afile IEZ. \PROGRAM FILESNCATALYSTASBAE-20MDut. paf

[V | Run Exerciser

Time Interval: 15ec 4| ] | Samples No [1000

Figure 91 Project Annotation Dialog Box

Save to file
Click the Save to file checkbox to save the Performance Analysis in a file for
later review.
v Savetofile IC:\PFIUGFIAM FILESACATALYSTASEAE-20,1\new_analysi paf
TimeInterval: 15ec 4| ] *| Samples Mo [100 Bun
™ Run Exerciser
Unique File

By default, the output is saved to Out.paf every time that a performance
analysis is run, providing that the Save to file check box is checked. To save
to a unique file, highlight the file name and enter a unique file name.
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Run

Click Run to start the analysis and the real time results display.

- |Events Chat M (=1 F3|| - Esxpressions Chart

xpressions Cha e d:\y
i e L e et e e
] bha 2 @ [ e (D) a1 i
ok Torut ME000000 135000000 146000000 134 000000
aa Tota) 7 000000 6.000000 6.000000 6.000000
il Total 0392157 0414935 0.396825 0416667
TeTotal 0.14117¢ 0005438 0.134921 0091667
OMBE9  00MES 003310 0025000
100, e/ Total OALSGIS AR 0ANDGE 0441667
0
= [ TokeniTotak141.000
. Data (5 000)
. ot otakD.206)
[ T Totai0.147)
h H
| ZriniTotakD 623)
0
o
AL E EM N
EAZARRRIER
K] —| |

Figure 92 Performance Analysis Real Time Display

To stop the performance analysis, click the Stop button on the main
toolbar.
Alternate Display Format

You can choose to display the result as 2D, 3D, and so on, by clicking the
corresponding Graphics Setting on the Performance Analysis display toolbar.

WwfE 9| &
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Saved Performance Analysis Review

Conquest M2 can review the results of previously performed and saved
performance analyses.

Click View on the toolbar and then select Performance Analyzer Review.

View Run Configuration Setting

Sample File
Inrush Current File

Filtering 4

Performance Analyzer Review

Toolbars 4
v Status Bar

Show Filtering Message

The Open dialog box opens.

open 2x|
Laok in: |'\_;J PAF EI + ek B2~
@ bus utilation.paf || handshak ratio, paf

@ camera efficiency.paf high-EXR-0,paf
@ full-cap-0.paf
@] full-cap-1.paf
_@ Full-exr-0.paf
@ full-exr-1.paf

Type: PAF File
Date Modified: 9/27/2002 4:32 PM
Size: 3.41 KB

File name:

Files of type:  [Play File (" paf) o _ Gl |

125



Performance Analysis

Select a previously generated performance analysis file *.paf and click OK to
open the performance analysis window for the saved analysis.

e T saix
wlwfz o[ 5w wlwfi ol =f=
2%
I 18
|

¥ Show Time Chat [ SHow Count Chart

. Scaeasting
| & Relative  Auto Absolie. a0
€ Logaitmic Manuetabsolde [

W Timericiress)

T
W Timeciirosn G

W Timersi70s)

% % &8 &% & & B &5 # 8 4 8 & & & & B & 8 B

Figure 93 Review of Previously Saved Performance Analysis

To perform the review, you can drag the scroll bar on the Play Control Panel to
a location, or command it to step through the analysis automatically.
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Timing Analysis (Optional)

Timing Analysis (Optional)
Note: High Speed Timing Analysis is not available in Conquest. It is available in
Conquest M2 (see “Conquest M2 versus Conqguest” on page 1).

Easy Mode Timing Analysis

You can perform a timing analysis only or together with a protocol analysis. To
perform a Timing Analysis:

1.

Define a trigger on the Data Capture and Trigger Page or check the
Trigger on Timing Pattern and specify pattern parameters.

Click the Timing Analyzer tab and check either the Timing Analyzer or
the Both Analyzers button in the Enable area as shown in Figure 94.

Click the Run button.

Enable
" Tining Analyzed

Trigger

" Protocol Analyzes p .

1~ Both Analyzers

Data Capture and Trigger | Exerciser Program  Timing Analyzer I Settings l Project Norel

+ Define Trigger On Sequencer Page
" Trigger On Timing Analyzer Patters
peed Batern

= High Speed Pattern:

+ Timing Analyzer Output File

CAPROGRAM FILES\CATALYSTASBAENDuL tas

Output File :  [CA\PROGRAM FILES\CATALYST\SBAE \Out smp
Pre-Trigger (50%) 4 L[| |

I~ FRun Exerciser

|

J ™ Autg Run ]T
& Partial Memoty, Samples Mo : {1000

" Entire Memory (33554432 Samples)

1|
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Timing Analysis (Optional)

4. Click Run.
Zooe  DSTIFeiTag  [CTIVHeRTn)  BYIRFelYRel
senpseoen | Bookmais | 90| | 2] 4| X |»| + ] Go| o | 2| Fo [Feea [ZCocks
Signal Name  Vale [X] |-34 I-15 IE IE I4? ISG IBS
T pe| [¥) =
Clock
st o AN e I e WO
o | | | | 1
D- 0 [ 1] [ [
RCVD+-D) 1 I I | L
Data 0 |—
Line Status [FrxrKRERRRRRREE [rrexrRERRRERS R R KK R KRR KR KK KRR KKK KKK ERREKRERR [k
Ewvents Sunchl0xB0] SynchlDxG0] TPID TakenIn
Erorst Jiter T Jter 1Ly ditec Ty, e Ry
Emars2 Jiter PT Jiner ATy,
BOOKMARK

Figure 95 Timing Analysis Result

Using Cursors

You can use the cursors to make measurements within the display. For a
description of using the cursors, see “Using the Cursors and Bookmarks” on
page 188.

Saving the Result

To save the timing analysis result for later review, click File on the main toolbar
and choose Save As to open the Save As dialog.

Savein | 3 SBAE-30.1 | = & e B

| )Examples

) SystemData

Qut kas

File name: ]Timing test 4 Save I

Save as lype: ]Timing Analyzer Sample File[" tas) :] Cancel I/
7

Enter an appropriate file name and click Save.
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Advanced Mode Timing Analysis

You can perform a timing analysis only or together with a protocol analysis. To
perform a Timing Analysis:

1. Define a trigger on the Sequencer Page or check the Trigger on
Timing Pattern and specify pattern parameters.

2. Click the Timing Analyzer tab and check either the Timing Analyzer or
Both Analyzers button in the Enable area, as shown in Figure 96.

3. Click the Run button.

(&) New Custom Projects =] 5|
Packet| Sequencer Timing Analyzer ISetlings| Froject Mote |
—Enable Trigger
" Timing Analyzer @ Define Trigger On Sequencer Page
T e
(e TrmerFlnTlrrmAnab@sl Pattetns ) )
= FullfLow Speed - High Speed Patters ——
() Euth?mly@ D+ Pattern: |4
S D+ Pattem: W
DFPattern; |2 ot
D+ Pattem - e
REV Patten: - [RO00S
- Timing Analzer Output Fils
IC‘\PHDGHAM FILESWCATALYSTA\SBAE \Dut.tas __J
Output File: [C:\PROGRAM FILES\CATALYST\SBAE\DuL3mp = ™ AutgRun [20 times
Pre-Trigger (50% ) 4| | | @ Patial Memory, Samples No: [1000
" Eptite Memory (33554432 Samples]

Figure 96 Advanced Mode Timing Analysis Dialog

|| oot | 40| | B3] 4] X |»] = |8 s0] <] | »| om0 oo P
Signal Name  Value <) g 14 35 77 98 119 161
{14 =1
Clock
Bus Clock 0 | [ [ [
D+ 1 | ‘ ‘
D: 0 | |
RCV(D+-D) |1 [ \ ] r
Data 0 ‘ |
Events PID:TokenIn | Synchi0:<=0] JPID Token In }Check{D:06]
Errors] J\ler_N;I_' Jil[El_N;[’ Jimer_F'J_'
,,,,,, Jiter_PTy

Figure 97 Timing Analysis Result

RCV in Full/Low Speed only
The RCV Pattern specification is not available in High speed mode.
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Results Display

Timing Analysis (Optional)

You can customize the results display by adding or removing signals from the
display and using cursors and bookmarks to make timing measurements and

mark results for later review.

For ways to customize the results display, see “Timing Analysis Display” on
page 185. For filtering, see “Filter” on page 182. For using cursors and
bookmarks, see “Using the Cursors and Bookmarks” on page 188.

Timing Analyzer Errors

Invalid EOP
False EOP
Invalid Bit Width

Bit Stuff
Bad Sync

Jitter NT
(Next Transition Jitter)

Jitter_PT
(Paired Transition Jitter)

Inter-packet Delay

End-to-end Delay
Skew

Limitations

FS/LS: Detected short EOP or long EOP.
Detected misplaced EOP.

FS/LS: Width of bit is outside nominal range,
accounting for Jitter_NT.

Detected seven consecutive 1s.
FS/LS: Synch value is not 80h.

FS/LS: Jitter measured from each transition to
next transition exceeds maximum.

FS/LS: Jitter measured for any set of paired
(JK-to-next JK transition or KJ-to-next KJ
transition) exceeds maximum.

FS/LS: Delays measured between packets
moving in the same direction are not within
limits.

HS: Delays measured between packets moving
in the same direction are not within limits.

FS/LS: Packet response exceeds limit.

D+ and D- transitions did not occur
simultaneously.

Slightly different rising and falling edge thresholds of D+ and D- signals may
display transitions, that ideally occur simultaneously, as one clock period
apart. Similarly, this also may occur in the RCV signal.
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Timing Analysis (Optional)

Saving the Result

To save the timing analysis result for later review, click File on the main toolbar
and choose Save As to open the Save As dialog.

foavens 21|
Save in: [ 3 SBAE-30.1 =l « B erE-
)Examples
) SystemData
Out tas
File name:  [Timing test 2| Save I
Save as type: I Timing Analyzer Sample File[" tas) j Cancel I

4

Enter an appropriate file name and click Save.
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Device Emulation (Optional)

Device Emulation (Optional)

This mode allows you to operate Conquest M2 as a Device for testing the USB
host operation. Conquest M2 can be a Low, Full, High, or a High/Full speed
Device. Each Device can include up to three configurations with two interfaces
each. You can assign a total of seven endpoints to these interfaces. Figure 98
shows a functional connection for the Conquest M2 operating as a Device.

Conquest M2 allows two ways to set up as a device:
« Easy Mode: Requires minimum setup.

» Advanced Mode: Offers more powerful device emulation by allowing you
to define custom responses to different commands.

_.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|

-l

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

| |
| |
| |
| |
| |
| |
I v v v v A 4 v I
| |
I MEMORY] MEMORY| MEMORY MEMORY MEMORY MEMORY |
I ry . I
| : |
I v | I
| |
|| INRUsH& ALL SPEED TIMING |
SUSPEND USB2.0 [« |[ANALYZER oTG | DEVICE HOST
|| CURRENT ANALYZER EXERCISER EMULATION EXERCISER| |
I DIGITIZER & 'y I
MEASUREMENT
I y y A Fy I
| 5 T |
| l |
A 4
I v \ 4 A 4 A 4 I
L —|DEVICEf= — ([HOST|= [DEVICE}m — — = — — — - OTG| — — -|DEVICE| — — -[[HOST |— L
DEVELOPMENT

SYSTEM

Figure 98 Conquest M2 Operating as a Device Functional Connection
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Device Emulation (Optional)

Device Emulation (Easy Mode)

Programming the Device

To open a new Easy Device Emulation project, select File > New and choose
Easy Device Emulation.

Analyzer/Host Exerciser Project Alc+F1
Advanced Device Emulation Alt+F12

Easy Device Emulation
Advanced OTG Dual-Role Device Project  alt+F11

Data Blocks
Script

You can also open a default Easy Device Emulation Project.

To open the default project, click the New Project button on the main toolbar
to open the Project Setup dialog and then click
Device Emulation & OTG Exerciser.

Capture & Timing Analyzer

Performance Analyzer

Device Emulation & OTG Exerciser
L |

Easy Device Emulation

=

Advance Device Emulation

i

Advance OTG Exerciser

Click the Easy Device Emulation icon to launch the default device emulation.
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Device Emulation (Optional)

The Device Emulation dialog opens with a default hierarchy as shown in

__Easy Device Emulation [ 7|
Device Sinuchae | Class Requests\Dther Desciiplore | Setings |
Descriptors- Device Seitings
E Device Mode Feal - Device
= JEJ contigurmien 01 vice Address [He I_ DS=SHH
Hoily !Mer\‘lee [ Devica Speed = -
= Wk Anemative Setting 0 Vendot D (H I :‘
) ndpoin ooty erdoclO e [ooin
%) endpoint cout-tn) Prodt D Hed ooo
%) endpoint Qatermupt-iny
03 Coriiguolion | Delele | ExpandColiapse |
Cose | Ewpot | mpot | Defeut Device|
Activale Device

Figure 99 Device Mode Setup Dialog

You can add configurations to a total of three. Each configuration by default
opens with one interface. You can add interfaces to total two per configuration.
Each interface by default opens with one Alternative Setting with one
endpoint. You can add Alternative Settings to total four for each interface, but
no more than seven total for the Device. A Device can have a total of seven
endpoints. You can enter descriptor values at each level of the hierarchy.

In addition to support for most standard requests defined for USB, you can
configure the Device to respond with up to four arbitrary standard request data

descriptors and up to seven String Descriptor strings and to acknowledge up
to eight class requests.

Define the Device

1. Assign the Device speed from the Device Speed drop down list as Low,

Full, or High/Full. Note that in High/Full speed, you must set up two
independent Devices.

2. Enter Vendor and Product ID in the appropriate text box.

135



Device Emulation (Optional)

3. Define Device Descriptors. Click the Device Descriptor button and
enter the parameters for the Device in the Descriptor dialog, as shown in

Figure 100.
= =lojx
Device Stuchue | Class Raquests\Dthes Descriplors | Seltings |
[ert T —— x
= ¢ Device - Full Speed |
= }ﬂ Configuration 01 Offset ‘ Fisld | Sizm | Value | Description
ey ©ye) | (Heo |
= In.ufh:e L} ] blength ] 12 [Size of this descriptor is 18 Bytes
(= Pk, Anemative Setsing 0 1 bOsscriptorType ' 01 DEVICE Descriptor Type

(5] Endpoion cout-tn) z bedUss z 0200 USE Specification Release Number is 2.00

[1] Enapoimt (out-1n) 4 bleviceClass 1 00 Eachinkerface vithin a configuration specifies its own class

[5] Endpoint intermpt-tay
B bDeviceSubClass 1 00 Thisfield e beviceClass must also be reset to zera.
6 BDeviceProtocal 1 00 The device does nat use class-specfic protocols on 3 device basis.
7 biaxPacketSizen 1 05 Mavimum Packet Size for endpoint zero is 5 bytes
] idvendor Z | 0000 VendwDi0
10 idProduct 2 | 0000 ProdudiDis0
12 becDevice 2 | 0000  Device Release Humber i 0.00
1 iManufacturer 1 00 Nostring descriptor is available

Add Config stion I Delels | Expand\Colapse I 15 Froduct 1 00 Nostring descriptor s avalable
16 ISerialNumber 1 oo No string descriptor is avalable
== _EE 17 BlumCorfigurations ] ol Nurnber of configuration is 1
|
=

Figure 100 Defining Device Descriptors

Define Configuration

A Device initially opens with one configuration. You can add additional
configurations, up to a total of three, by clicking a Device then the
Add Configuration button.

To define configuration descriptors for each configuration, click the
Configuration Descriptor button and enter parameters for the configuration
in the corresponding descriptor dialog.

Enable Configuration Class Descriptor

Clicking this checkbox returns additional data as part of the
Configuration Descriptor. (up to 128 bytes).

Define Interface

Each configuration opens by default with one interface comprised of one
Alternative Setting with one endpoint. You can add additional interfaces up to
four per configuration, but not exceeding seven total for a Device, by clicking a
configuration then the Add Interface button.

To define alternative setting descriptors for each alternative setting, click the
Alternative Setting button and enter parameters for the alternative setting in
the corresponding descriptor dialog.

Enable Alternative Class Descriptor

Clicking this checkbox returns additional data as part of the
Alternative Descriptor (up to 128 bytes).
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Device Emulation (Optional)

Define Endpoint

A Device allows up to a total of seven endpoints under defined alternative
settings. You can add endpoints by clicking an alternative setting then the Add

Endpoint button.

To define the endpoints, select an endpoint and click the Endpoint Descriptor
button to display the Endpoint Definition dialog, shown in Figure 101.

— Easy Device Emulation

Desciiplors:

Device Structue IUau Request:\ther Descrptors | Setting: |

[= 2t Device - Full Speed
= }Ej Configuration 01
=) nterface 8
| Y Aremative Setting 0
#* Endgoint (Bulk-tn)
[Z] Enipoine coutetn)
[Z] Enapaint uonerrupt-ny

=10]

Endpoint Setting
Endpoint Addiess I 1
Transfer Typs Bk | T»;m —
Data Direction fin =] [sweh
Packet Size [F |Fstswr
Bufer Sice: GF | Sk
Ack TeminginRate 1/ ([T | .E;T;f;_‘::m
EnchointReply Tme B8] 10 || Tosdke

1 Time Out
Handshake Type [Buto Rrezponse =] | Babble
I7 | Loop Bao Loss Of Activiy
™ Enable Endpoint Class Descriptor [Hex)
|

Coe | Ewm |

impot | Defauh Device

Activsle Device I

Transfer Type
Data Direction

Data (Hex)

Packet Size

Buffer Size
ACK Termination Ratio
Endpoint Reply Time (bit)

Handshake Type

Figure 101 Endpoint Definition Dialog

Click the down arrow next to the Transfer Type item
list and choose Isochronous, Bulk or Interrupt.

Click the down arrow next to the Data Direction item
list and choose IN or OUT.

For transfer types using data, enter data values in hex
or choose from pre-defined data by clicking the down
arrow next to the Data(Hex) item list and making a
choice.

Enter a packet size (bytes/packet) for the device to
returned. (Default is 64.) Data returns to the Host in
N bytes/packet increments.

Enter a buffer size in bytes. (Default is 512). This
defines how much data the endpoint can accept.

Defines the number of NAKs returned before an ACK
is returned. (Default is 1)

Enter a delay time between the Host packet and the
Conquest M2 Device reply packet.

Click the down arrow next to the Handshake Type and
choose an appropriate response type. This defines
the response of the Conquest M2 Device for the
selected endpoint.
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Error Types

Loopback

Device Emulation (Optional)

Check error type boxes from the available errors
listed in the Error Types group box for errors to
introduce.

Checking this option for OUT endpoint causes the
data received from the Host for the OUT endpoint to
return to the Host on the IN endpoint with the same
endpoint number. The IN endpoint is automatically
selected when you check Loopback. Do not define
another IN Endpoint, because checking Loopback
does it automatically. Packet Size controls the data
packet size for the IN endpoint. Buffer Size controls
how many bytes to buffer for the OUT endpoint. If this
limit is exceeded, the Endpoint responds with a NAK.

Enable Endpoint Class Descriptor

Clicking this checkbox returns additional data as part of the
Endpoint Descriptor.

Define Additional Requests

Additional requests include requests for Independent Descriptors,

String Descriptors, and Class Requests. You can define Device Emulation
responses to these requests by clicking the Class Requests\Other
Descriptors tab.

__Easy Device Emulation =10l x|

Device Stucturs  Class Requests\Dther Desciiptors | Setings |

Independent Dezciipiors [ Class Request
Bis7.2  Bils1.0

Dezciiphor Type: | 000000 [ Mame:
Dlonis Eridt i DR hon’ ekt Data Transtes Divection  Recipient Bis7.3 Bis2.0
Giiiid Hex|| [HostToDevice =] [Device =] bRequest [ 00000
- | Type [Bin] | Independent Diescriptor Value | || Please Enter data lor Fleques! Value:

00000000 FFFFFFF " Hex

00000001 |

Euun:mm [ Fieg Name [ D¢ [ R Code(Bin) [ Request Hex |
[ ooooaons [ Rean H>D D 00000000

e 1[0 Rean HoD D 00000001

e = 1|0 reaz He0 0 coo00mo

Pleaze Enles data for Shing Descriptor Vahie: [ fea3 s i i
| |[|E Read HeD D 00000100

- | Sting D Vakse 2] |||E Reas HoD D 00000101

O CetalystEnt. Inc. | [ Regs H>D D 00000110

O Cotsbat En. Inc |[|C Rea? H3D D 00000111

[ Catabyst Ent. Inc

[ CatastEnt Inc. =l

Coe | Ewpot | jmpot | Defeult Device
Activate Device

Figure 102 Additional Requests Response Definition
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Device Emulation (Optional)

Independent Descriptors

Note:

To define Independent descriptors, enter a binary Descriptor Type, click the
check box for that Descriptor Type, and enter the data (up to 256 bytes) to

return in response to a Get Descriptor request. Responses support requests
with index 0.

You can set only the six most significant bits of the Descriptor Type. Do not
set the descriptor type to the same value as any standard USB descriptor.

String Descriptors

To define String Descriptors, enter a value string (up to 128 characters) in the
String Descriptors text box and click a check box to assign it.

Class Requests

To define a Class Request, click a request name check box and enter the data
for the Request Value. Choose the Data Transfer direction and Recipient.

Importing Scan Descriptors

You can import previously defined Scan Descriptor *.sdv files by clicking the
Import button and choosing an appropriate file from the SDV folder.

Non Standard Clocks

If the device is to operate at a non-standard clock rate, click the Settings tab
to display the clock selection dialog.

__Easy Device Emulation

Device Stuicture | Clss Rlecuests!Other Descrotos - Setinge |

Clock.

¥ NonStandatd
Clocks:
2 MHz
[
6 MHz
 75MHz
i Ewenal

Do | Ewot | impet | Defeud Device

Actigste Device

Figure 103 Using Non Standard Clocks

To use a non-standard clock, click the Nonstandard check box in the Clocks
area and then choose one of the pre-set clock values available or check
External and apply an external clock.

You can apply an external clock in ranges of 400KHz - 8MHz for High Speed
and 1KHz-100KHz, 400KHz - 8MHz for Full/Low speed device emulation.
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Device Emulation (Optional)

Activate Device

Click the Deactivate Device button to activate the Device. Note the
“Device: Active” indication on the taskbar displays green.

[Catalyst Ent. Device: Active ()

Note 1 After setup is complete, you do not have to activate the device immediately.
You can close the dialog, perform other tasks, and then activate the device.

Note 2 To make the just-defined Project the Default Project, click the Save button on
the main toolbar. However, to leave a previously defined Default Project intact,
select File on the main toolbar and choose Save As to save the project with a
new name.

Delayed Device Activation
Click the down arrow next to the Device button on the Task Bar

Device >>|~

to open the Device dialog and then check the Activate Device Emulation
check box.

& Open OTG Dual-Role Device Dialog

*& Open Device Emulation Dialog

fictivate OTG Dual-Role Device

F Activate Device Emulation

Device

Note that this menu also applies to OTG Exerciser activation.

Set Up Analysis

Set up an analysis in either Easy mode (see page 37) or Advanced mode (see
page 59) and click Run.

Connect to Device Port

Connect the cable to the Device port or click the Attach Device button on the
main toolbar.
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Device Emulation (Optional)

Endpoint Errors Generated by OTG DRD & Device Emulation

Synch

Pid
Invalid Pid

Bit stuffing
CRC

EOP Length

Packet Length
Toggle
TimeOut

Babble
Loss of Activity

Generates the KIJKJKJJJ pattern for Synch field.
Not available in HS

Check field contains the same bits as PID field.

Uses Reserved PID field value of 0000b and Check field
value 1111b.

Disables bit stuffing.
Not available in HS

Incorrect CRC for data packets
Not available in OUT endpoints

FS/LS: The transmitted SEO is approximately 1 bit time in
width.
HS: first bit of EOP is not inverted.

IN: Short data packet without CRC
OUT: Handshake packet appended with extra bytes

Does not toggle the data packets bit (always 1).
Not available for OUT endpoints

Response is sent after a period, if time is longer than the
interpacket period specified by USB.

Generates a long packets that cross frame boundaries.

EOP is not transmitted, bus returns to idle at end of packet.
Not available in HS
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Device Emulation (Advanced Mode)

Programming the Device

To overcome some of the limitations of Easy Device Emulation, such as a
constant data payload for In endpoints, Advance Device Emulation provides
the means to respond with different pre-defined data to host requests by using
Command Sets.

To open a new Advanced Device Emulation project, select File > New and
choose Advanced Device Emulation.

Analyzer/Host Exerciser Project Alt+F1

Advanced Device Emulation alt+F12

Easy Device Emulation Alt+F3
Advanced OTG Dual-Role Device Project Alt+F11

Data Blocks
Script

You can also open a default Advanced Device Emulation Project.
To open the default project, click the New Project button on the main toolbar

to open the Project Setup dialog and then click
Device Emulation & OTG Exerciser.

Capture & Timing Analyzer

Peirformance Analyzer

Device Emulation & OTG Exerciser

I

Easy Device Emulation

I

Advance Device Emulation

i

Advance OTG Exerciser
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Device Emulation (Optional)

Click the Advance Device Emulation icon to launch the default
Advanced device emulation.

Advanced Device Emulation =lal x|

Dievice Stiucture | Class Fequests\Dthe: Desciptors | Supposted Comenands | Seltings |

Device Setfings -

Device Mode Real - Device
Device Speed Ful =

Vendar 1D [Hex) foooo

Praduct ID (Hex] o

[5) Endpoint (Butk-tny

Add Corfigwation | Delete | ExpendhColapse |

Goe | Bpod | impat | DefokDevice|

Activate Device |

Figure 104 Advanced Device Mode Setup

Device structure and supported class requests are defined in the same
manner as Easy Device Emulation as described starting on page 135.
Note however that all of the endpoint behavior settings are grayed out
because the endpoint responses are programmed in the supported
commands page.

Define Command sets on the Supported Commands page. Each

Command Set includes a command stage, which has to be a setup or out
transaction to a non-zero endpoint. This data stage can have one or more in or
out transactions to any endpoint and may contain one last in or out transaction
as a status stage.

The 248 KB memory of the Advanced Device Emulation is divided into 31
command sets. Each command set occupies 8 KB that includes all the fields
of the packets, like PID, data payload and CRC. In cases where a Command
Set is larger than 8 KB, it occupies more than one set, so the total number of
Commands Sets is reduced. For instance, if one command uses 12 KB, 2
command sets are assigned to it, so the total commands number is reduced to
30 from 31.Defining a Command Set
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Device Emulation (Optional)

Click the Supported Commands tab to open the
Supported Commands Entry dialog, as shown in Figure 105.

Device Stiuctue | Class requestsifither Diescriptors - Supposted Commands | Seitings |

~ Supported C:

T e e 2 A 1 0 ) 2 CA ) R ) e

ad | E& | e | [TT]

tomhhe | 2 Coe | Ewpot | impot | Defoul Devie
Activale Device

Figure 105 Supported Commands Entry Dialog

Click the Add button to open the command name dialog.
-igix

Device Stucture | Class Flequests\Dther Descriptors. Supported Commands | Setfings |

[ 7% o 2 o = EsEE] e nlk]n] oa]w] =] o] 2w [ & ] 5] 5] [Fton s 3

@ Mew Command

[Commandname E|

Command name: ICumand_ml
oo |
20d | Edi | Deleie| [2 7
b Goso | Epat || oot | Defout Device|
Actiyale Device

Figure 106 Adding a New Command
Enter the command name and click OK.
You can also select the default New Command and rename it.

Click the transaction button on the dialog toolbar to display the
transaction drop-down list.

Choose a Setup or Out transaction as the command stage and make
sure to change the endpoint number to a non-zero one.

Edit the data payload of the data packet to a value.

Complete the data and status stage of the command set by adding
addition in or out transaction to any endpoint.

144



Device Emulation (Optional)

9. You can define additional command sets by repeating the above steps.

Note To make the just defined Project the Default Project, click the Save button on
the main toolbar. To leave a previously defined Default Project intact, click File
on the main toolbar and choose Save As to save the project with a new name.

Importing a Pre-defined Project
1. Click the Imp

ort button to open the Import from dialog.

Catalyst_PTPDigitalCam_FlowerPic (XP Yerson)

Device Structure | Class Flequeste\Dther Descriptors Suppoited Commands | Satfings |

=lolx|

[= ®% Commands
L]

[ o =] ] w5 [] o] s W] =] 2] o) | & 8[| 2]

‘ ]]FuULaneed Ik

§ GetDewicelnto
§ GerstoragelDs
§ GetStorageintal
§ GetStoragelnfe
% GetObjectHandles
% GetObjectintel
% GetObjectinte2
& GerObjectintod
# OetSworageintol
% Oetdbjectintod
% GerSworageinfod
§ GerTumb

T —
a0 | Ed | Dokt

2ix
Lockin: [ ade i N e 2

File name:  [Catalyst_PTFDighaiCam_FloweFic (4P Vetson) Open I
Files of type: [l Suoported Fies =] Caricel |
£

<

[ B Coss | Ewot [ inpon | DefautDevice|
_— Actvale Device |
2. Choose a previously defined Project and click OK.
Catalyst_PTPDigitalCam_FlowerPic (%P Yerson) =0l
Device Sructurs | Class RequestshOther Descriptors - Supported Commands | Settings |
B rmnme L] [( EEEERAAREODDEREAEDRE e
GetDevioe Inf Tuansacilm'l’ype EndPiEin) | Handshake =
b e [ o T~ [ES—
: s.mm:;:r:: . | mom | Pockel Type |FD(Bin)| Check(Bin | EndF(Ei) | CRCS(Ein)|
@ GetObjectHandies 0 | Tokenow | 0001 | 4110 | o000 | 360000 |
@ GetObjectintel
@ GetObjectinfal [ mom | PacketTipe | Dataltex) | cret6te) |
& GetObjectinfed T | rata | 16 Bytes 7] =er |
: P =oa | PcdmlTwﬂ |PiD(Bin)| heck(Bin |
::mu:luhi : oio | 1io1 |
o Imsudmiwe| F(E) || Handshoke &8 i
1 | Bukh | 0001 | Acknowedged |
| mmm | Packet Type |PD(BIN)| Check(Bin) | End?(Ein) | CRES(EIN)|
q 15 3 | Toenin | 1001 | ott0 | oot | o0
fdd | Edt | Dol | X
e ] o | g | e et
Aoigate Device |
Figure 107 Previously Defined Command Set
Click the Auto Data Toggle button on the main toolbar and choose

Auto Toggle to tog

gle sent data per specification or Manual Toggle to send

data as programmed.
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OTG Exerciser (Optional)

This option provides for testing OTG development devices. The OTG
Exerciser essentially is a Full/High speed OTG Dual-Role Device that can act
as a host or a peripheral.

OTG Exerciser as an A-Device

To operate the OTG Exerciser as a DRD A-Device, connect it with a DUT
OTG B-Device as shown in Figure 108. To operate as an A-Device, plug the
Mini-A side of the cable into the OTG exerciser port.

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

|

|
| |
| |
| |
| |
| |
|
I v v v v A A v I

|
MEMORY| MEMORY| MEMORY MEMORY MEMORY MEMORY I
' |

|
I |
I |
3 |

|
| INRUSH & ALL SPEED TIMING I
SUSPEND USB 2.0 4+ |ANALYZER le OTG N DEVICE HOST I
I| CURRENT ANALYZER I,| |EXERCISER| "|EMULATION|  |EXERCISER] I
I | MEASUREMENT f j‘ |
: y y 7y 'y |
| t |
| ! v l
A 4 A 4 A 4 A 4 |
L — |DEVICEj= = |HOST|= |DEVICE|= = = = — — — - ETG — — -|DEVICE| — — -[[HOST |— -

EXTERNAL CABLE
DUT
OTG B-DEVICE

Figure 108 OTG Exerciser as DRD Device A-Device Connection
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OTG Exerciser (Optional)

Programming the Device

To open a new Advanced OTG Dual-Role Device Project, select File > New
and choose Advanced OTG Dual-Role Device Project.

Analyzer/Host Exerciser Project Alt+F1
Advanced Device Emulation Alt+F12
Easy Device Emulation alt+F3
Advanced OTG Dual-Role Device Project  Alt+F11
Data Blocks

Script

You can also open a default Advanced OTG Dual-Role Device Project.

To open a default project, click the New Project button on the main toolbar to
open the Project Setup dialog and click Device Emulation & OTG Exerciser.

Capture & Timing Analyzer

Performance Analyzer

Device Emulation & OTG Exerciser

I

Easy Device Emulation

|

Advance Device Emulation

i

Advance OTG Exerciser
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OTG Exerciser (Optional)

Click the Advance OTG Exerciser icon to launch the OTG Exerciser.
=10l

Device Structure ] Class Rlequests\Other Desciiptors | Exerciser Program |

— Descripto — Device Setting:
= ﬁ Devics/Eull Spend Device Made lm Device I
=1 JZ3 Configuration 01 Descriptor
= ﬁ ?n " [reyice Addiess (Her! 02
=l ol :merlzr.e [ B e — —
:\1'[;5 Alternative Setting D o ]
— [E] Endpoint (Butk-1ny endor D Her) 0000

Product ID [Hex] T —

Response To—
[f-‘ Deta Line Puising ¢ YBUS Pulsing

B-Device

¥ HMP Support fo} fc} |
¥ SAP Suppart Descriptor

Add Configuration Delete Expand\Collapse |
Llose I Save.. l Load ... | Default Davicsl Start Session |
Activate Device | B

Figure 109 OTG DRD Setup Dialog

Define the Device

1. Enable/Disable OTG Exerciser response to SRP by checking or
unchecking the A-Device SRP Support check box (Normally enabled).

2. If SRP is enabled, choose the response type as either Data Line
Pulsing or VBUS Pulsing.

3. Assign the Device speed from the Device Speed drop down list as Full,
or High. Note that the speed selection must match that of the DUT.
Create Exerciser Program

To program the OTG Exerciser, select the Program Exerciser Tab.
Programming the OTG Exerciser is identical to programming the Host
Exerciser as described starting on page 71. The following differences apply:

1. Not all of the commands available for the Host Exerciser are available
for the OTG Exerciser. Commands not applicable to OTG are grayed
out.

2. The OTG Exerciser speed is set in the Device Structure Dialog (See
Figure 109).
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OTG Exerciser (Optional)

3. The OTG Exerciser loop counter is set in the Exerciser Program dialog.
[ pévonce TGOk Rolepeviee e

Device Stluelural Class Requests\Dther Descriptors  Exerciser Program |
2 =] e[E[=[ O] 8] ' [%["a] &[] ST B[ & [ [Firssmee -
@ BULKIN Duration TimetSee)| =
3 o] (2ec)
— o | hgsge 0.010000
15O IN
=mos 150 0UT Start Time | Syne(Bin) |PID(Bin)| Check(Bin) | Frame No.(Hex) | CRCS(Bin)|  FS_E S et Feat ure
0 00001100000 | 10000000 [Bf01 | 1010 | 000 | 01000 | | -

y Transaction Type Start Time JDev Ackir(Hex) | Ene(Ein)

o \ Setlip i 000.011 007 81 | oo

ﬁ Trensaction Type || StertTine | Diev. AddrHex) | Eneiiain |

1 ‘ Bulk IN J 000.011 029 82 ‘ 0o 0000 |

Fren e ~ <«——— HNP Event

|
\ i \

[}

Earse=y Transaction Type ‘ Start Time ‘Dav, Addr(Hex) | EndP(Bin) ‘
2 | Setlp | 00001505800 | 00 o000 |

~Host Loop Counter Gose | Save.. | Load. | DefaultDevice| Stan Session
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Figure 110 Inserting a Setup Transaction

Note: To enable HNP in the exerciser program, you must incorporate program lines
as shown in Figure 110. The exerciser code example shown in Figure 110
specifies the DUT SetFeature(b_hnp_enable) and sets up a role switch (HNP
Event). After the HNP is executed by both, the OTG Exerciser and the DUT,
the DUT becomes the host and the exerciser becomes the peripheral.
Additional exerciser code inserted after the lines shown is executed when the
OTG Exerciser switches back to being a host. The SetFeature(b_hnp_enable)
request is defined in a Data Block to use as data for the Setup Transaction.

Both Bus Idle and HNP cause the bus to suspend. However, for HNP, if the
OTG exerciser detects a disconnect from the B-Device DUT, it automatically
disconnects, regardless if the SetFeature(b_hnp_enable) is in the program or
not.

Avoid using Hubs

It is not recommended to use Hub(s) between the DUT and the OTG
Exerciser. To perform more extensive testing of DUT functionality, you can use
the Host Exerciser
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OTG Exerciser (Optional)

Define OTG Device Configuration

Programming the OTG device is performed in the dialogs of the Device
Structure and Class Request\Other Descriptors tabs. The procedural steps for
programming is identical to that described for Device Emulation starting on
page 134.

Differences from Device Emulation

Note

The OTG DRD Setup dialog opens with a default hierarchy as shown in
Figure 109. You can add configurations to total 3. Each configuration by
default opens with one interface. You can add interfaces to total 2 per
configuration. Each interface by default opens with one Alternative Setting
with one endpoint. You can add Alternative Settings to total 3 for each
interface, but no more than 3 total for the Device. A Device is limited to a total
of 4 endpoints. You can enter descriptor values at each level of the hierarchy.
In addition to support for most standard requests defined for OTG, you can
configure the Device to respond with up to four arbitrary standard request data
descriptors and up to seven String Descriptor strings and to acknowledge up
to eight class requests.

To make the just-defined project the Default Project, click the Save button on
the main toolbar. However, to leave a previously defined Default Project intact,
click File on the main toolbar and choose Save As to save the project with a
new name.

Starting a Session

Note:

Note:

Once you have configured the device and completed an exerciser program,
you must activate the device by clicking the Activate Device button.

Host Loop Counter LClose | Save.. l Load ... | DefauitDew'ce[
@ Infinte C N 2
’7 nte i Activate Device |

After a session starts, the status bar displays:

‘Ent. &_Device: Active ()

When a device is active and you change any parameter on any tab, you must
reactivate the device, by deactivating and then reactivating the device.

Device Emulation and the OTG Exerciser may not be active at the same time.

To start a session, click the Start Session button or Wait for DUT (B-Device)
to initiate SRP (If SRP has been checked).
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OTG Exerciser (Optional)

Dropping a Session

Note:

A-Device controls the VBus and may drop it at any time. A session for the
OTG Exerciser in this mode ends when the exerciser program completes.
When a session is in progress and VBus is asserted, the Drop Session
button can be active. Stop a session by clicking this button.

There may be cases where the Drop Session button appears never to be
enabled. This occurs in cases where a session is completed in a very short
time. In general this button is enabled in cases with long program loops.

OTG Exerciser as a Peripheral B-Device

To operate the OTG Exerciser as a DRD Peripheral, connect it with a DUT
OTG A-Device, as shown in Figure 111. To operate as a B-Device, plug the
Mini-B side of the cable into the OTG exerciser port.

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

|
|
|
|
|
|
I A4 A4 A 4 A 4 A 4 \ 4
|
MEMORY| MEMORY]| MEMORY MEMORY MEMORY MEMORY
|
|
|
I A
|
| INRUSH & ALL SPEED TIMING
SUSPEND USB 2.0 '+ |ANALYZER le OTG N DEVICE HOST
| CURRENT ANALYZER I EXERCISER EMULATION EXERCISER
DIGITIZER &

| Y

MEASUREMENT l
: 4 4 A A
| l t

v
I A 4 v v v
L — |DEVICE == |HOST @lICE ——————— IETG == == =|DEVICE| — — -| HOST |—
EXTERNAL CABLE
DUT
OTG A-Device

Figure 111 OTG Exerciser as DRD or Peripheral Device B-Device Connection
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Define the Device

You can define the OTG Exerciser to be an SRP only capable peripheral or to
include HNP support as well. To define the device:

1. Enable/Disable OTG Exerciser B-Device SRP and/or HNP response by
checking or unchecking the corresponding check boxes in the Device
Mode Dialog.

HNP Support 0TG |
¥ SRP Support L

You can alternatively set these responses in the OTG Descriptor dialog by
changing the bit assignment directly. Disabling HNP Support also causes the
OTG Exerciser to stall the SetFeature(b_hnp_enable) request. Disabling SRP
Support has no side effects.

Descriptor .-51
Offset Field Size | Value Description
{Byte) | (Hex)
bLength 1 03 Size of this descriptor is 3 Bytes
1 bDescriptorType 1 09 OTG Descriptor Type

2 bmattributes 1 1B Attribute Fields:

Bits 7..2: Reserved (rest to zero)
Bits 1: HNP supported

Bits 0:  SRP supported

0K |  Concel |

Figure 112 Selecting SRP/HRP in the OTG Descriptor Dialog

2. Assign the Device speed from the Device Speed drop down list as Full,
or High. Note that the speed selection must match that of the DUT.
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Define OTG Device Configuration

Programming the OTG device is performed in the dialogs of the Device
Structure and Class Request\Other Descriptors tabs. The procedural steps for
programming is identical to that described for Device Emulation starting on
page 134.

Differences from Device Emulation

The OTG DRD Setup dialog opens with a default hierarchy as shown in
Figure 109. You can add configurations to total 3. Each configuration by
default opens with one interface. You can add interfaces to total 2 per
configuration. Each interface by default opens with one Alternative Setting
with one endpoint. You can add Alternative Settings to total 3 for each
interface, but no more than 3 total for the Device. A Device is limited to a total
of 4 endpoints. You can enter descriptor values at each level of the hierarchy.
In addition to support for most standard requests defined for OTG, the Device
can be configured to respond with up to four arbitrary standard request data
descriptors and up to seven String Descriptor strings and to acknowledge up
to eight class requests.

Create Exerciser Program

Note:

Note:

To program the OTG Exerciser, select the Program Exerciser Tab.
Programming the OTG Exerciser is identical to programming the Host
Exerciser as described starting on page 71. The following differences apply:

+ Not all of the commands available for the Host Exerciser are available for
the OTG Exerciser. Commands not applicable to OTG are grayed out.

» The OTG Exerciser speed is set in the Device Structure Dialog (See
Figure 109).
» The OTG Exerciser loop counter is set in the Exerciser Program dialog.

This step is not necessary if you choose to operate the OTG Exerciser as an
SRP capable peripheral only.

You do not need to set an HNP event to perform HNP. This is done
automatically when the OTG Exerciser is conditioned for HNP by the
A-Device. After completing the exerciser program as a host, the
OTG Exerciser automatically returns control back to the A-Device.
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Requesting a Session

Note:

Note:

Once you have configured the device and completed an exerciser program (if
required), you must activate the device by clicking the Activate Device
button.

Close | Save... ‘ Load... | Default Da\ricel Request Sesn’ml

Actlivate Device

If at this time the OTG Exerciser does not detect presence of VBus, the
Request Session button is enabled. You can now click the Request Session
button and wait for DUT (A-Device) to initiate SRP.

After a session starts, the status bar displays:

Catalyst Ent. B_Device: Active ()

When a device is active and you change any parameter on any tab, you must
reactivate the device, by deactivating and then reactivating the device.

Device Emulation and the OTG Exerciser may not be active at the same time.

Terminating the Exerciser Program

Note:

If HNP Support is checked, then, when the OTG Exerciser B-Device
becomes the host it executes the exerciser program. If the exerciser program
is long or set up as a continuous loop, you can manually terminate it and
return control back to the A-Device.

There may be cases where the Terminate Host button appears never to be
enabled. This occurs in cases where exerciser program is completed in a very
short time. In general, this button is enabled with long program loops.

Host Negotiation Protocol (HNP)

A Host Negotiation Protocol (HNP) transfers control of a connection from the
default Host (A-device) to the default Peripheral (B-device). The A-device
conditions the B-device to allow it to control the bus, and then the A-device
presents an opportunity for the B-device to take control of the bus.

To condition the B-device, the A-device sends a SetFeature(b_hnp_enable)
command. Then the A-device suspends the bus to signal the B-device that it
may now take control of the bus. If the B-device wants to use the bus at that
time, it signals a disconnect to the A-device. If the A-device has enabled the
B-device to become Host, then the A-device interprets the disconnect signal
during suspend as a request from the B-device to become Host. The A-device
completes the handoff by turning on its pull-up resistor on D+.

In the OTG Exerciser page, adding the event in the following figure causes the
Conquest Pro to switch back to Device mode and Device to Host mode.

“E=3 |
1

Event Type |
| HrP |
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Session Request Protocol (SRP)

To conserve power, the OTG supplement allows an A-device to leave VBUS
turned off when the bus is not being used. If the B-device wants to use the bus
when VBUS is turned off, the B-device can use the OTG-supplement
Session Request Protocol (SRP) to request the A-device to supply power on
the VBUS.

The SRP has two methods that the B-device uses to request that the A-device
begins a session: data-line pulsing and VBUS pulsing. The two signaling
methods allow maximum latitude in the design of A-devices. An A-device is
only required to respond to one of the two SRP signaling methods. When
initiating SRP, a B-device must use both methods, to insure that the A-device
responds. Any A-device, including a PC or laptop, can respond to SRP.

Any B-device, including a standard USB peripheral, can initiate SRP.
Dual-role devices can initiate and respond to SRP.

A session is the time period that VBUS is above the Session Valid threshold
of a device. The A-device threshold is within the range defined by

VA_SESS VLD, and the B-device threshold is within the range defined by
VB_SESS VLD, as shown in the following table.

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Max ‘ Units
Input Levels:
A-device VBus Valid VA _VBUS VLD 4.4 v
A-Device Session Valid Va_SESS_VLD 0.8 2.0 \Y
B-Device Session Valid \VB_SESS_VLD 0.8 4.0 N
B-Device Session End V/B_SESS_END 0.2 0.8 M

When a session starts, the A-device defaults to the role of Host. During a
session, the Host Negotiation Protocol (see preceding section) can transfer
the role of Host back and forth between the A-device and the B-device any
number of times. The session ends when VBUS falls below the A-device
Session Valid threshold.

How to Turn Off the VBUS (in an OTG Script)
To turn off the VBuSs, click the Drop Session button in the OTG Exerciser GUI.

How Long Does Conquest Take to Drop D+ Pull-up?

After detecting the sequence Chirp K-J-K-J-K-J, the USB Analyzer
disconnects the D+ pull-up resistor in 500 microseconds.
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Current Measurement (Optional)

Current measurements are performed using the USB 2.0/1.x Analyzer,
Exerciser, and Inrush Current connector and require unplugging and
reconnecting the Device cable in accordance with on-screen commands.

Figure 113 shows the functional connection used for measuring Unconfigured
and Suspend current.

- Timing and Clock Distribution

- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

|
|
|
|
|
|
I v v v v v v
|
| MEMORY| MEMORY| MEMORY MEMORY MEMORY MEMORY
I A
|
|
A
|
| INRUSH & ALL SPEED TIMING
SUSPEND USB 2.0 4~ |ANALYZER! oTG N DEVICE HOST
|| CURRENT ANALYZER EXERCISER| 7 [EMULATION| |EXERCISER
|| RTEEn, ;
: 4 T 4 A A
| l t
v
I v v h 4 A 4
L — [DEVICE}~ — [HOST|= [DEVICE}= — — — — — — - @ — — -|DEVICE| — — -[[HOST |—
EXTERNAL CABLE

USB DEVICE

Figure 113 Unconfigured and Suspend Current Measurement Functional Connection
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Unconfigured Current Measurement

The Unconfigured current measurement requires the interaction of the
exerciser to place the Device in the unconfigured state. Prior to making the
measurement you must connect the external cable provided between the USB
2.0/1.x Analyzer Host connector and the Exerciser Port. See Figure 113 on
page 157.

Click the o black current measurement button in the
Current & Voltage Measurements project selector to open the
Unconfigured Current dialog.

UnConfigured Curre =121 x|
-UnConfigured Cumrent
769ma |
Max Allowed Value=
=100 m& Ornid,

0

¥ Show Chart Start

Print

Figure 114 Unconfigured Current Measurement Dialog

To display the unconfigured current as a function of time, check the
Show Chart check box.

Click Start. After a brief time, the following message appears:
se x|

L] E Attach the exerciser and the device to 'Main Analyzer port'
*

Connect, then click OK.
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The system performs the measurement and displays the result.

nConiigured Cursent U

- UnConfigured Curmrent
769 md [

Max Allowed 120 mé,
=100 mé

0

[V Show Chat

Print

Figure 115 Unconfigured Current Measurement Results Display

Stop the Measurement
In the graphical display, to stop the display from scrolling, click the Stop button
in the Measurement Results dialog.

1 Unconfigured Current [_[O]

Wty @[ e

500

= - Current= 120 mA

187 st

- Max = 120 mA

(=]

0.000us
260ms
500ms
750ms
1.000s
1.250s
1.500s

Figure 116 Unconfigured Current Chart Display

Print Result
You can print a summary of the current measurement by clicking Print in the
Measurement Results dialog.
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Operating Current Measurement

To perform this measurement, connect the USB Device and PC to the
USB 2.0/1.x Analyzer port

- Timing and Clock Distribution
- Real Time Protocol Error and Event Recognition
- High Speed State Machine (Sequencer)

MEASUREMENT 1
A T 4 A A

I |
I |
I |
I |
I |
I |
|
I v v v v v v |
: MEMORY MEMORY]| MEMORY MEMORY MEMORY MEMORY :
I |
I |
| ‘ .
|| INRusHa ALL SPEED TIMING I
SUSPEND USB2.0 [« |ANALYZER OoTG | DEVICE HOST |
I| CURRENT ANALYZER EXERCISER| " [EMULATION| |EXERCISER I
| DIGITIZER &
|
I |
I |
I |
I |

| |
v v A 4 A 4
L — |DEVICE = |HOST|== |DEVICE | m= s s o o e = OTG| == = =|DEVICE| — — | HOST I— -
HOST CONTROLLER USB DEVICE]

Figure 117 Operating Current Measurement Functional Connection

Make sure that the Device for the current test is unplugged from the Analyzer.
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Click the B Green button in the Current & Voltage Measurements
project selector to open the Operating Current Measurement dialog.

=

—Dperating Current

763 m&
Max Allowed Value=
=500 m& Oma

0

I~ Show Chart Start I

Print

Figure 118 Operating Current Measurement Dialog Box

To display the suspend current as a function of time, check the Show Chart
check box.

Click Start. After a brief time, the following message appears:
uss x|

! ’_\ Attach the host and the device to 'Main Analyzer port'

161



Current Measurement (Optional)

Connect, click OK, and wait for the measurement result to appear.

=101

Operating Current

— Dperating Current
TEAma |

Max Allowed 120 mé
= 500 mé4,

D.I

¥ Show Chat
Print I

Figure 119 Operating Current Measurement Results Display

Stop the Measurement

In the graphical display, to stop the display from scrolling, click the Stop button
in the Measurement Results dialog.

1 Operating Current [_[O]

Wty @[ e

500

333

. Current= 120 mA

167 .

. Max = 120 mA

(=1

0.000us
250ms
S00ms
750ms:
1.000s
1.280s

Figure 120 Operating Current Chart Display
Print Result

You can print a summary of the current measurement by clicking Print in the
Measurement Results dialog.
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Making the VBus Measurement
Make sure that the host is plugged in the Analyzer port.

Click the blue 41 VBus button in the Current & Voltage Measurements
project selector to open the VBus Measurement dialog.

vBus Measurement SSITSI

~VYBus

7.5¥

Max Allowed Walue =
=525y av

]

[V Show Chart Start I
Print I

Figure 121 VBus Measurement Dialog Box

To display the VBus measurement as a function of time, check the
Show Chart check box.

Click Start. After a brief time, the following message appears:

uss x|

! E Attach the host to 'Main Analyzer port'

OK
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Click OK, and wait for the measurement result to appear.

vous Measurement SURSTET
~VBus
7.5
Max Allowed 5.088Y
=525V

0

¥ Show Chart
Print I

Stop the Measurement

Figure 122 VBus Measurement Results Display

In the graphical display, to stop the display from scrolling, click the Stop button
in the Measurement Results dialog.

~lofx|
| bafbr @ [ e e

7500,

50

28

[ Gurrent=:5089 my.

-- g = 5088 m\

. Max = 5088 m\/

0.000us
250ms

500me

750ms

1.000s

1.250s

Print Result

Figure 123 VBus Measurement Chart Display

You can print a summary of the VBus measurement by clicking Print in the
Measurement Results dialog.
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VBus Droop Measurement

The VBus droop measurement determines the VBus voltage drop when a new
device (load) is attached to the USB bus. The VBus droop measurement is
performed with the analyzer and a USB host connected as shown in Figure
124.

_
I

Windows Based System
With Analyzer Software

Parallel Port or USB Cable

Attached during test

1USB Port 2 ===

USB Port 1 :1-1

STANDARD STANDARD
LOAD 1 LOAD 2

Figure 124 VBus Droop Test Setup

Performing the Measurement

Click the VBus droop button in the
Current & Voltage Measurements project selector to start the VBus Droop
measurement.
21
Dutput File | =

Each time this measurement is performed, the result is written to the default
Out.vsb file, overwriting the previously saved test. To retain the current result,
click the ellipses next to the output file name and enter a new file name.
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To start test, click Run. This opens a reminder prompt to make sure that the
initial test setup is in place.

CE— x|

Attach the host and suitable standard load to main Analyzer port.

Click OK to continue the test. A flashing prompt asks you to connect the
Standard Load #2 to the Analyzer.

V" VYBus Droop Measurement 2] ]

Output File l _I

Plug/switch the standard 100mé, load to other port
of host under test

Once the Standard Load #2 has been connected the test proceeds to display
the measurement result.

108.8 217.8 3266 4356 5446 6534 762.4 871.2 980.2 1089.2 1198.0 1307.0 1415.8 1524.8 1633.8 1742.6 1851.6 19

Figure 125 VBus Droop Test Result
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Inrush Current Measurement

This test measures inrush current for the connected Device over the first 10
milliseconds of Device activation. The current measurement result is saved in
a default file “Out.irc” which is overwritten every time that you perform a
measurement unless you specify a new file name for each measurement
made. Figure 126 shows the functional connection for inrush current

measurement.
[——————— - — — I
' I
I - Timing and Clock Distribution |
| - Real Time Protocol Error and Event Recognition
| - High Speed State Machine (Sequencer) |
|
' |
' |
I v v v v v v |
|
I MEMORY] MEMORY| MEMORY MEMORY MEMORY MEMORY I
|
' I
| I
| |
I A
I| NRusH& ALL SPEED TIMING I
SUSPEND USB2.0 ¢ [ANALYZER oTG | DEVICE HOST |
| CURRENT ANALYZER EXERCISER| ” |[EMULATION EXERCISER
||, DIGITIZER & = |
MEASUREMENT |
: y T y 7y 'y |
t I
| l I
| v
v v v A 4 |
L — [DEVICE}~ — [HOST{— [DEVICE}= — — — — — — - |0TG| — — -|pEvICE| - - -[HOST |— -
USB DEVICE|

Figure 126 Inrush Current Measurement Functional Connection

To measure inrush current, click the L Inrush button in the

Current & Voltage Measurements project selector to open the

Inrush Current Measurement dialog as shown in F

igure 127.

OutputFile , -~ o

A_ Intush Current Measurement Ed

Figure 127 Inrush Current Measurement Dialog Box
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Click the Run button and follow the on-screen prompts.

Attach the device to 'Inush’ port to discharge the device

Plug the Device into the Inrush port, click OK, and wait for the next prompt.

USB E3

Device has been discharged, detach the device

PR

Unplug the Device from the inrush port, click OK, and wait for the next prompt.

A_ Intush Current Measurement

Output Fie [

Attach the device to measure inrush current

Plug the Device back into the Inrush port. If this action does not open the
result display, the inrush current is below the minimum threshold detected by
Conquest M2. In this case, you can perform the measurement again by

clicking Run.

You may receive the following message:

uss

Please try again
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This is not an error, but an indication that Conquest M2 needs to switch range.
To continue with the measurement, click OK followed by Run.

Catalyst Enterprises, Inc. SBAF Soltware - [C:\PROGRAM FILES\CATALYST\SBAE30\Oukfrc].

A Fle Edt Vew Run Cofgwston Ssting My Window Help

=18l x|

=181 x
=28 d B éu=s FullZLow Speed =] % B 8 | K?| |55 2 54 | L @ @ @ | © | & Eosy Mode Switch o Advarced Mode
[X8289ms ___(Vi-ioo00ama ] [rea: i sdbme a0 2 Pl @ Y

For Help, press F1

411.0 822.2 1233.4 1644.6 2055.8 2467.0 2878.2 3269.4 3700.4 4111.6 4522.8 4934.0 5345.2 5756.4 6167.6 6570.8 6389.8 7401.0 7812.2 8223.4 8634.6 9045.8 9457.0 98]
|us)

(Catalyst Ent. Device:  Inactive @ [Semlation Mode o

Figure 128 Inrush Current Measurement Result Display

Inrush Current Display Features

A number of display features allow a detailed examination of the inrush current
display.

Click the

cursors button on the inrush current display toolbar to
enable the cursors.
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Inrush pass/fail

The Inrush pass/fail is determined by the area under the curve and above the
Y=100 mA horizontal line. If the area is less than 50 uC, the test is reported as
a pass.

Show/Hide curve information button

i

Area Under curve = 1.143 mC

Minimum = -40
Maximum = 2840

ko Fle Ed Vew Aun Configration Settng Ubity Window Hep =181 x|
S8 d Pods Fullflow Spoed =] % B3 Bh W2 |52 58 L @ @ O O | & sy ModeSrich o Advanced Made
% : 667.800 ug. |[¥:1320A | [res : 1,546 mc [Fail] 1 2P PNE Y

4110 B22.2 12134 1644.6 20558 2467.0 28782 32694 I700.4 4111.6 4522.0 4934.0 5345.2 5756.4 61576 6576.8 GY09.8 74010 7812.2 B221.4 16346

o e, press FI Catayst [k Devicei Inactive G Smulsticn Mode

Figure 129 Inrush Current Display With Cursors

Enabling the cursors allows you to make precise measurements in the display.
The time and current values at the intersection of the X(Time) and Y (Current)
cursors are displayed on the toolbar as well as the area under the curve
representing the energy in micro coulombs.

Positioning the Cursors

To position the cursors within the display, click the pointer at the point to place
a cursor.
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Optimize the Display
To optimize the display for viewing, click the Best Fit button on the display
toolbar.

Zoom In/Zoom Out
To zoom in or out around the cursor position, click the Zoom In or Zoom Out
button.

Grid

Click the Grid button to enable a grid in the display.
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Suspend Current Measurement

The Suspend current measurement requires the interaction of the exerciser to
place the Device in the suspended state. Prior to making the measurement
you must connect the external cable provided between the USB 2.0/1.x
Analyzer Host connector and the Exerciser Port. See Figure 113 on page 157

The device is partially enumerated by the Host Exerciser that sets the address
and configuration and then initiates suspend by stopping all traffic to the
device.

Click the o Red button in the Current & Voltage Measurements project
selector to open the Suspend Current Measurement dialog.

=0 x|
~Suspend Cumrent
2500us |
Max Allowed Value =
= 2500 u& Oud,
0
v crcaL Start
[¥ Show Chart Piint I

Figure 130 Suspend Current Measurement Dialog Box

Check the CCAL checkbox if using the Current Measurement Calibration
Board as described on page 174. To display the suspend current as a function
of time, check the Show Chart check box.

Click Start. After a brief time, the following message appears:
uss x|

! E Attach the exerciser and the device to 'Main Analyzer port'

[
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Connect, then click OK.

The system performs the measurement and displays the result.

suspend Comene MeRRIRSIE|

—Suspend Current
2500us |

Max Allowed 230 u&
= 2500 ud

. i

¥ sl m
¥ Show Chart ?l

Figure 131 Suspend Current Measurement Results Display

Stop the Measurement
In the graphical display, to stop the display from scrolling, click the Stop button
in the Measurement Results dialog.

1o/
wafte @[ 5 =

- Current = 735 uA

S00ms
750ms
1.000s
1.250s

0.000us
250ms

Figure 132 Suspend Current Chart Display

Print Result
You can print a summary of the current measurement by clicking Print in the
Measurement Results dialog.
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Current Measurement Calibration Board

The Current measurement calibration board is provided to verify the current
measurement functionality of Conquest M2.

Figure 133 Current Measurement Calibration Board

Table 6 shows the connections to the Analyzer, calibration board switch
settings and pass/fail criteria for the tests.

Table 6 Measurement Calibration Parameters

Conquest
Current Test P.as's Connection S1-1|S1-2|S1-3|S1-4 M2
Limit Measure-
ment
Inrush 1 (5A range) 50uC  |Inrush ON | OFF | OFF | OFF 40uC***
Inrush 2* (10A 50uC |Inrush ON | ON | OFF | OFF 50pC***
Range)
Unconfigured 100mA |Analyzer/Exerciser | OFF | OFF | ON | OFF 66mMA
Suspend 500pA  |Analyzer/Exerciser | OFF | OFF | OFF | ON 107pA
Operating 500mA |Analyzer/Host OFF | OFF | ON | OFF 66mMA
VBus** 5.25V  |Analyzer/Exerciser | N/A | N/A | N/A | N/A 5.176V

*  This test must be run twice to change from 5A to 10A range.

**  The calibration board is not used for this test. Only connect the host
exerciser port to the Main Analyzer Port.

*** There is a £3 pC tolerance on the measurements limited by the
components on the calibration board.
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Current Measurement (Optional)

Note: When performing inrush current measurements, use the 4” (10cm) supplied
cable and repeat the measurement until you get a clean result without any
extra spikes, as shown in Figure 134.

|
|
|
|
|
|
|
|
|
|

9868.4 997.6 1006.8 1016.0 1025.2 1034.4 1043.8 1053.0 1062.2 1071.4 1080.6 1089.8 1099.2 1108.4 11
us)

Figure 134 Clean Inrush Measurement Result

Note: There is a £10% tolerance on the measurements limited by the components
on the calibration board.
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Current Measurement (Optional)
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Display Manipulation

Display Manipulation

You can configure the captured data display test and viewing preferences.
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Figure 135 Captured Data Display
Simplify Tool Bar

To simplify the working area, you can temporarily hide toolbars for features
that you are not using. Click View > Toolbars

View Run Report Configuraion Setting Utiity Window Help

Sample File
Inrush Current File
wy el |@ 0 G B B4
Filtering
FPerformance Analyzer Review
TR ST I - e
[d v Main Toolbar
v Status Bar Attach { Detach

Exerciser Continue Generating SOFs\Keepalives

v Show Filtering Message

+ Show NCX Save Confirm Message v Filtering
Shiew Timing Anetyzer Link Message: v Viewer View
v Show Non-Standard Clock Alert v Search

v Show Exrciser Continue Generating SOFs\Keepalives Toobar
v Show Notify Extra Descriptor Message

v Show NCX Assignment Message

v Show VBus Waming Message 3

InFusfy CURrent
Data Report

| E| R R S ol S

Uncheck the toolbars to temporarily hide. You can restore them by following
the same procedure and checking them for display.
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Display Manipulation

Results Display Viewing Preferences

You can vary the level of detail presented by using some of the following
display modification features:

The Full Screen button expands hides the main toolbar and increases
the data display area on the screen.

The Show/Hide Splits button expands or collapses a data line to show or
hide splits.

The Show/Hide transfers button hides or displays transfers.

The Show/Hide transactions button expands or collapses a data line to
show or hide transactions.

The Expand/Close Splits button expands or collapses a split display.

The Expand/Close Transactions button expands or collapses a
transaction display.

The Expand/Close Data Fields button expands or collapses a captured
data stream display.

The Expand/Close Transfers button expands or collapses displayed
transfers.
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Display Manipulation

Compact View

You can view the results display in a more compact form by hiding the
headers in the results display.

-

Clicking the down arrow on the Show/Hide Headers button allows
you to Show all Headers, Hide All Headers, or to Hide Repeated Headers.

Figure 136 shows a results display with all headers hidden.
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1 5| | F | 02 | configuration | [ | Configuretion Deseripter [
1 8| | F | 02 | Device | [ | Device Deseripier 5]
1 [ | F | 02 | configuration | [ | Configuretion Deseripter [
< [Fr— 1 | 8 | | F | 02 | configuration | [ | Configuretion Deseripter [
g I 1 [Pl =] i |
g \ [ g | g |
[} 1 | | F | 02 | Device | [ | Device Deseripier 5]
g \ [ g | i |
g \ N g | 0 |
Fe— 1] \ [
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1

Figure 136 Results Display With All Headers Hidden

179



Display Manipulation

Display Idle Time

t;He ‘
Click the | Show/Hide idle time button on the toolbar to display time

between events. The button is shown in the Hide Idle time state.

D P [IBSEE  splitType | S | StartTime |

h 1 | 0 | Iso IN Split | H +DEIEIUUUGEID42[
_IﬁTransactmnT e| S

| e yee | 8 |

| lsoINSSpit | H |0t
P | === |Packet Type

Didle:283333ms)  ~ 1 | 1| Splt
P | mea | Packet Type

.

ycne- 248083(us) ~ 1 | 2 | Tokenln
_Iﬁﬁansactmn Type | 8 |
| IsoINCSplit | H |3C

Figure 137 Time Between Events Display Enabled

Tidle
Click the _l Show/Hide idle time button on the toolbar to remove the

time display between events. The button is shown in the Show Idle time state.

m Split Type | S | Start Time |
0 | lsoINSplit | H }00D.000 000 47
_lﬁTransactmnTypﬂ s |

| lsoINSSplit | H for

. P | === |PacketType| S | S

1| 1 | split | H jooo

. P | wes |PacketType| S | §

“ 1| 2 | Tokenln | H |300.

Figure 138 Time Between Events Hidden
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Display Manipulation

Waveform Display

You can open a Waveform display that corresponds to the packet at the
X-cursor position by right-clicking in the data display area and choosing

Show Wave.
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T1, T2 Pointers

Figure 139 Wave Display Selected

Show/Hide Waveform button displays or hides the

The Waveform display shows each transmitted bit level and incorporates T1
and T2 pointers that allow the measurement of the number of bits between
different locations in the waveform display.

Lost Pointers

When scrolling through a long wave display, you may lose the T1 and T2

pointers. To rapidly

return to a pointer, click either the

T1 or T2 Scroll to Pointer Page button on the wave display tool bar.

~

]

-
-
-
-
-
- -
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Filter

Display Manipulation

Filtering allows you to modify data in the display to exclude a set of
user-defined patterns and save the result in a new file. Available filtering
patterns include Fields, Packets, Transactions and Events.

Click the E‘ Filter button on the display toolbar to set up the filtering
patterns.

Filtering 21|
-Fils —All Packets Of

[ |Device [ 000) WIEndpoint 00
Device [ 002 ) WIEndpoint 01

— Al Packets Of

Al IS(IES

Ll All507: [~ Portl

[ AllKeep Alives  Por2

= &0 Chips and SEO

I Non Data Packets I” | High Spesd Packets

T [~ MNaKed Transactions
[JEOP Duration Time _
[IProtocol Eror ™ In Transactions

[“IMnemonics [ Dut Transactions [~ Low Speed Packets

[JHandShake .
interpret Data [~ Setup Transactions

[idle Time [~ Mon Split Transactions
Reset All | | oK I Cancel

Figure 140 Filter Setup Dialog

I~ FullSpeed Packets

Click OK and note that the selected filtering patterns are not in the data
display.
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Display Manipulation

Smart on Screen Filtering

In addition to the nor

mal filtering function, Conquest M2 offers a quick way to

filter the result. You can quickly filter out Device-related-, Keep Alives, SOF,
and NAK transactions. To perform Smart filtering, right-click the results area

and choose a filtering action.
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Figure 141 Filtering out All SOF Transactions

Figure 142 All SOF Transactions Filtered
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Display Manipulation

Filter from Toolbar

You can quickly filter SOF, NAK, Keep Alive, and Device Transactions by
clicking the corresponding button on the main toolbar.

o NAK Keep -
SOF Trns 4live 0%

Only Transactions Present

Filtering buttons are enabled only for the transactions that occur in the results
display.

Save Display Settings

Once you have set all display settings, you can save them in a file for use later
on similar applications.

To save the display settings, click Setting on main toolbar and choose
Save Display Settings As.
Setting Utlity Window Help
Data Blocks
Protocol Errors

Display

Set 45 Default Project

Cache Memory

Save Display Setting As...

Load Display Setting

To retrieve these settings later, click Setting on main toolbar and choose
Load Display Setting to open the saved settings file.
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Display Manipulation

Timing Analysis Display
All USB signals are always captured and stored on disk, but may not be

displayed in the results display, unless you select them for display.

ﬂiﬂcu:cks [T Cocks [ Ciocks

ISetupScreenI_ Bocknats Lﬂl. al Bl x[>] *[=]eo] o |

Click the Setup Screen button on the timing results display toolbar to open
the Active Signals Dialog box.

X
| Remaining Signals | Active Signals " Show Differences in Time
@ : ; :
EOOKMARK Bt ikt Show Differences in Sampling Clock
Bus Speed
g'r & Move X Cursor
” K
RCVID+ - D tove Y Cursor
D_ata
Line Status I Show Grid Lines
Ewvents .
Errrsd [V Show Signal Values
Errors2 [V Show Sampling Clock
Erors3
Column ‘width : |60
Fow Height : |3U
Add > | <-- Remove l Set Colors I

Add All > | <<--HemveAI| 0K |

Cancel |

Figure 143 Active Signals Dialog Box
Select a signal in the Active Signals or the Remaining Signals list and use
the Add-> and <-Remove buttons to set up signals for display.
Insert blank line
To enhance readability, you can insert a blank line between displayed signals
by right-clicking in the timing display area between signal lines.

Choose Insert Blank Line.

Insert Signal
Delete Signal
v Insert Blank Line

Set New Bookmark

Similarly, you can Insert additional signal lines, delete signal lines, or set a
bookmark.
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Display Manipulation

Set Timing Display Viewing Options

The Active Signals Dialog allows you to set up additional options for viewing
the timing analysis result.

Show Differences in Time/Clock

Click the Show differences in Time button to display cursor position in time
units or the Show differences in Clock button to display cursor differences in
number of clocks.

Show Grid Lines
Click the Show Grid Lines check box to enable grid lines in the results
display.

Show Signal Values
Click the Show Signal Values check box to enable the Value(x) column in the
results display.

Show Clock
Click the Show Clock checkbox to display the Conquest M2 sampling clock.

View Timing Details

To assist in evaluating the timing result you can position the cursors
incrementally one sample at a time as well as to zoom around each cursor to
display a level of detail.

Move X/Y Cursor

Click the X or Y toggle button to enable positioning either the X or Y cursor.
Move one sample at a time to the right or left by clicking the right or left
arrow.

« x[¥]
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Zoom around cursors

To zoom around either the X or Y cursor, click the cursor to make it active and
then slide the zoom slider right or left for a magnification. For incrementing or
decrementing the magnification, click the right or left arrow on the zoom
slider, respectively.

51 5

To quickly access additional zoom options, right-click the zoom slider to
display the additional zoom choices.

Z0om [X-T]1[<Ref-Trq)
ll | » | [6 Clocks
= @ Zoom About X Cursor
Zoom About ¥ Cursor

B Zoom Between X , ¥ Cursors
ﬁ ﬂ Zoom Around
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Using the Cursors and Bookmarks

The captured data display incorporates three cursors labeled X, Y and T (See
Figure 135). All of the cursors are initially overlaid and positioned at location O,
which is the trigger position of the display. The Trigger, or T, cursor is the
measurement reference and is always locked at location O in the display.

Positioning the X Cursor

To position the X-Cursor within the captured data display, click the line in
which to place the cursor.

Positioning the Y Cursor

To position the Y-cursor within the captured data display, click the point at
which to position the cursor.

Time differences between the cursors are displayed on the main toolbar.

Y-T : 0.000 pS AT : 3167 uS XY : 3167 uS

Locate Cursors

To quickly locate any of the cursors within the result, click the Go button on the
toolbar and choose the cursor to locate.

!GQHE P |~

To Trigger Cursor
To ®- Cursor
To ¥- Cursor
To Object Number
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Bookmarks

Bookmarks is a convenient way to mark a point in the results display by nhame
such that you can rapidly return to that point by that name. To create a
bookmark:

Right-click the mouse in the signal display area in which to place the

bookmark.
Bookmarks ;
Splil
Copy 2 | Buk
Eopy Dats

Im =]

Click Bookmarks to open the Bookmark Comment Dialog.

Bookmark Comment Dialog [ X|
Bookmark Comment : oK
Bookmark#1 Cancel

Enter an identifying name for the bookmark and click OK. Repeat for
additional bookmarks.
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Finding a Bookmark

Click the i Go To Bookmark button on the display toolbar to open the

Go to Bookmark dialog.

Go To Bookmark 2] x|

— Bookmarks

| Bookmark #1 ’LI
Cancel |

Figure 144 Go To Bookmark Dialog Box
Highlight the bookmark to which to go and click OK.

ﬂﬁ Transaction Type |5 |  StartTime  |Dev. Ader| EndP |
——
ﬂ 3 | SetUp | ﬂ 00010399607 | 00 | 0000 |
\P| =oa | PacketType |S| StatTine | PID |Check|Dev. Addr| EndP | CRCS
"ﬂ 9 ] Setup ]H 000103 996 07 | 110 ]num 0o ] 0000 \ 01000
\\Pl =om | PacketType |S| StatTime | PD |Check Data
"U 10 ] Datal ] H 000.103 999 23 | o0 ]1100 0005030000000
B L. @P| =oa | PacketType |S| StatTime | PD | Check (I -
1_] " | ACK |ﬂ 000104 007 85 | 0010 | 1101 Ack |
PSSR rrensactionType |S| StatTime |Dev. Acer| EncP |
A ﬂ 4 | Async IN | ﬂ 00010499520 | 00 | 0000 |

Figure 145 Bookmark Found
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Search

Note:

The search option permits you to examine any captured data output file and to
quickly locate packets or bus conditions including search patterns that are
defined as Mnemonics.

Search operations include online software and hardware search and offline
search in saved files.

Whenever an output file is displayed, the toolbar also displays the additional
Search Next and Search Previous buttons.

# | |

To perform an initial search, click the ﬂ Search button to open the
search pattern definition dialog box, as shown in Figure 146.

search 2(x|

Lr

—Search For————— ~ Search Items Search Domain——
Fackets & Events Ul METE & Porl
[(1Data Pattern [(1Bus_Reset ;
[]0TG Events [C]Disconnect ¥ Port2
[ITransactions CKeep_dlive ¥ High Speed Traffic
[IProtocol Erars [JSuspend o o
[CIMnemonics [CChirp\SED e [l Speed Traffic
VISOF ¥ | Lo Speed Traffic
~Search Direction Split
{* Forward M Token In
[JToken Out
" Backward (Setup
[1Ping
Iﬂ Datal
D atal
[Data2
Search From—— MData
+ Start of Samples [JACK
 TioPo [w]NAK.
Trig-Pointer CINYet
" X-Pointer [CJStall
PPt [C1Preamble\E ror

Reset all | 0K Cancel

Figure 146 Search Parameter Definition Dialog Box

Check search parameters and click OK to perform the search.
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You can continue to search the output file using Next Match or Previous
Match for the same pattern until you redefine the search parameters.

To continue the search for the same pattern, click the
Next Match or Previous Match buttons on the results display toolbar.

Search for Protocol Errors

To search for protocol errors, check the Protocol Errors box and check the
protocol errors to search for.

—SearchFor———  Search ltems Search Domain—

[ ]Packets & Events - Bit Stuff [V Portl

[1DataPattern - PID Error ~

[10TG Events - PID Unknown V' Port2

[ Transactions - Sync Error [v' High Speed Traffic

Protocol Errors 14 - CRCS Error :

[ IMnemonics CJERRS - CRC16 Error IV Full Speed Trafic
[JERRS - Frame Len W | Low Speed Tiaffic

— Search Direction

' Forward
" Backward - Loss activity
- Time out
Iﬂ Bus Error
16 - SOF at low Spes
- Packet Size To
Search From 118 - Truncated Pact
(¥ Start of Samples 119 - Invalid speed

" Trig-Pointer
" X-Pointer
" Y-Pointer

Reset All I 0K Cancel

Figure 147 Expanded Search Parameter Definition Box
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Search for Data Pattern

Choose Data Pattern, choose the data format, enter the data pattern for which
to search, and click OK. You can also search for data packets of payload
length jointly or independently of the data pattern.

Note: A data pattern is found only if it is within a data packet boundary. However, if
the data is in multiple Data packets, perform the search in the Data Report, as
described on page 103.

search 2|

—Search For————  Look For

IData [pattem/payload length] j
— Data Pattern

Data Pattern : IU1>¢‘~’-UUH
CMnemenics " Hex % Binap ( ASCII
—Search Direction @ And O Or
* Forward —Data Length
] Data Payload Length: | " Byte[s)

i

— Search From———

' Start of Samples
" Trig-Pointer

" X-Pointer

" Y-Pointer

HeselAIII 0K I Cancel

Search with a Mnemonic

In order to perform a search using a Mnemonic, you must first define a
Mnemonic as described in “Mnemonics” on page 199. Once Mnemonics are
defined proceed similarly as for searching for Protocol Errors.
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Display Manipulation

You can perform a search in a timing analysis results display for Packets,
Packet Fields, Errors and Events that have been captured.

To perform an initial Timing Result search, click the

Lr

Search button to
open the search pattern definition dialog box as shown in Figure 148

Search 21 x|
r— Packets r— Packet Fields
(1T oken Out [JHSynch
[JACK [1Synch
[CJDatal CIPID
[1Ping [1Check
[]SOF ["1Device Addr ync
CINYet [JEnd Point [CMitter_NT
(Data2 [TIFrame Mo, ect
]S plit [Data [CChirp_J
[1Token In [(Hub Addr CJChirp_K.
CINAK 0Jsc e
[Datal ] g
[ |Preamble
[1Setup I Check Al [ JUnKnown
ImEE | Search From
CIMD ata [JCRCS g St_an af_Samples ™ Check Al
il T frobie Seaich Direction
I~ Check Al I Check Al " XePointer @
" Y-Pointer e
7 Bus Speed ConrmbiPr " Backward
¥ High v Full V¥ Low | Search-Pomter 2
Cancel

Figure 148 Timing Result Search

Note that only items present in the current data capture are enabled for
selection.

Choose Item(s) for search
Select all items for which to search and click OK.

The search takes you to the first occurrence of any of the items in the search

direction chosen.
To continue the search for the same set of items, click the

Next Match or Previous Match buttons on the results display toolbar.
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Additional Search Options

You can access additional search options by right-clicking the right side of the
results display.

Wiew Full Screen

Setting

Filtering >

View Configuration »  Mext Search

SMP Motes Previous Search
Show Wave Search For Bookmark

HidejShow Headers »

Save As Text
Report >

Eopy,

Search for Bookmark

Choose Search for Bookmark to open the Go to Bookmark dialog, highlight
the bookmark to find, and click OK.

— Bookmarks
| Bookmark $#1 'LI
Cancel I

Access from toolbar

You can quickly access the Search for Data Patterns or Search for Bookmarks
by clicking the corresponding buttons on the main toolbar.

|
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Display Configuration

Conquest M2 ships with a default display font and color configuration. You
can, however, define your own fonts and color scheme for a particular testing
scenario. You can set different foreground (Text color) for each cell type in the
display.

To customize your display, click the @ Configuration button on the
main toolbar to open the Display Configuration dialog box.

Display Setting 21|
Cells Group Cells

{* Packet Fields
5 HS:

" Packet Types pfS ¥ Lk
Check

" Event Types D Add

" Transaction Types EndP
Frame No. Forearound

" Split Types Data

 Transfer Fields i Bytes no in data field row (1 - 100):

€ Other Fields 1 E
Hub Port :

— Duration Time Unit—— | |5 Data Format : IHE"M :lv
* Time ET
: Port Font
€ Bit Speed

Start Time
Duration Time[us)
EOP Duration Time{us) 0K Cancel |

Figure 149 Display Configuration Dialog Box
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To Change Cell Color
1. Select a Cells group and highlight the item for which to set the color.

2. Click the Foreground button to open the color palette dialog box.

Color 2] x|
Basic colors:

T
I el
[ mEm § el § |
EMrENEENN
ENEEEEEEN
0§ ek (.

Custom colors:

| 5 50 BB NN
| N B B NNyl

Define Custom Colors >> I

| OK I Cancel |

3. Choose an appropriate color and click OK.
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To change Display Fonts
1. Click the Font button to open the Font dialog box.

T Arial Marrow
H Arial Rounded MT B

B AvantGarde Bk BT

Figure 150 Display Font Definition Dialog Box
2. Choose a font, font style, and size, then click OK.

3. When finished, click OK to save changes and close the
Display Configuration dialog.
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Mnemonics

Mnemonics is a convenient debugging tool that allows you to assign names to
data packet types. You can use these names:

* Inthe captured data display next to matching patterns for quick
identification.

* In a search for a pattern.

» To filter previously generated data files to include or exclude certain data
patterns.

MHN

To define mnemonics, click the Mnemonics button on the toolbar to
open the Mnemonics Definition Dialog box.

B Mnemonics HE
‘ PR Packet | Packet Ty ;JEPD{EWHCheCk(EIh)‘ DalaHex) | CRC1E(Hex) |
| [ Random |  Datad o011 | 1100 | [RandomDsta] =] =3 |

r2 Packet | Packet Typapmamnmeck(am\Dav,Addr(Hex)\EmP(ain) CRCS(BIn) |

Tin | Tokenln 001 | o110 | o | 0000 | 00|
i 3 Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(8in) | CRCS(BIN)|
Tn | Tokenln 001 | o110 | 0 | 000 | 200000 |
Jrk Packet | Packenypapmamnmeck(am\Dav,Addr(Hex)\EmP(ain) CRCS(BIn) |
ping | Ping oloo | 1011 | o | 0000 | 000 |

rs Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(8in) | CRCS(BIN)|
1 Tin | Tokenln 001 | o110 | xx | 000 | X000 |

rs Packet | Packet Typapmamnmeck(am\Dav,Addr(Hex)\EmP(ain) CRES(BIn) |
| Tin | Tokenln 001 | o110 | o | 0000 | 000 |

rz Packet | Packet Type |PID(Bin)| Check(Bin) | Dev. Addr(Hex) | EndP(Bin) | CRCS(Bin)|
[ Tin | Tokenln 001 | o110 | x | 000 | X000 |
‘ ra Packet PackeﬁTypaPD(Em]L(‘.heck(B'r\)J_Dav,)—\ddr(rh'x)‘EndP[E!in)_F:RCS(Ein)]

I Tin | Tokenln 001 | o110 | o | 0000 | 000 |
ITl Earcel Save Load |

Figure 151 Mnemonics Definition Dialog Box
To assign a unique name to a mnemonic, highlight the Packet “Name” field
and type a name.

To complete the mnemonic definition set each of the data fields just as if you
were defining packets as described in “Defining Packets” on page 60.

Not a Measurement

While similar in appearance and action to a Packet definition dialog box, the
mnemonics definition is only an assignment of names to matching patterns
that are used to search and highlight already collected data and is not used to
perform any measurements.
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Utilities
Self Test

You can perform two levels of self test on the Conquest M2 hardware. A Quick
Test performs a RAM check with a cursory algorithm. The Advanced Test
performs a RAM check with a more thorough algorithm.

Click Utility and then choose Self Test to open the self test dialog.

Window Help

Self Test

View Scan Descriptor

|8 Attach Device
. Detach Device
l Detach And Attach

LCapture Screen

Choose the type of test to perform and click Start to run the test.

| selftest 21

-/ Testing Analyzer2 Packets RaM OK

-/ Testing Exerciser RaM 0K

/" Testing Inrush Current RAM 0K

-/ Testing Packet RaM OK

-/ Testing Sequencer Event RaM 0K

/" Testing Timing Analyzer RAM 0K

/" Testing Device Mode Exerciser RAM 0K
-/ Testing OnBoard Sampling RAM Bank1 OK
/" Testing OrBoard Sampling RAM Bank2 OK
-/ Testing OnBoard Protocol Error RaM 0K

— Type of test
¢ Quick [Checks some locations) M
" Advanced [Checks all locations)

Stop I

Figure 152 Self Test Dialog With Results Shown

200



Utilities

View Scan Descriptors

You can view all the Device Descriptors of all the Devices that are connected
to the Exerciser port of Conquest M2.

Click Utility and then choose View Scan Descriptor.

Y window Help

Self Test

View Scan Descriptor

v Attach Device
Detach Device
Detach &nd Attach

Capture Screen

The View Scan Descriptors dialog opens.
-iolx]

= Exerciser =1 Device Descriplor =
Descrigtor Type ; 01

use Version : 0110

Device Class : D0

Device SubClass : 00

Device Protocol : 00

Maximum Packet Size : 08

Yendor ID ; 046d

Product ID : cO01

Device Release Number @ 0410

Manulacturer index : 01
Product Index : 02
Serial No. - 00
Number Of Configurations - 01
& Configuration Descriptor
Length : 09
Descriptor Type : 02
Total Length : 0022
Mumber of Interfoces : 01
Configuration Value : 01
Configuration Index @ 00
Altributes : AD
Maximum Power : 19
= Intertace Descriptor
=l Alternative Setting
Length : 08
Descriptor Type : 04

BmOo—=mo OZ—x

Number of Interfaces : 00 I
Alternative Setling : 00

EndPoints Number : 01

Interface Class : 03

Interiace SubClass : 01

Intertace Protocol : 02

Interface : 00 :I

Figure 153 View Scan Descriptor Display

Click the Find Devices button to display the scan descriptors.
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Attach/Detach Device

This feature allows you to attach and detach a device from the Analyzer
without physically disconnecting the cable.

Click Utility and then choose Attach Device, Detach Device or Detach And
Attach to perform an action.

Window Help

Self Test

View Scan Descriptors

v Attach Device
Detach Device
Detach And &ttach

Capture Screen

You can alternatively perform the same actions by clicking the corresponding

buttons on the main toolbar.
Detach And Attach

Attach Device—\ \
Detach Device\>J @'\I [@ {@\; ‘

After you click Detach And Attach, the Device is detached for five seconds,
with the remaining detached time countdown displayed.
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Capture Screen

You can perform a screen capture at any time and save it as a *.pcx graphics
file for later review or inclusion in a report.

To perform a screen capture, click Utility and choose Capture Screen.

Window Help

Self Test

View Scan Descriptors

v Attach Device
Detach Device
Detach And Attach

Capture Screen

Position the crosshair cursor at a point from which to define the capture area
and, with the left mouse button depressed, drag the cursor to define the
capture area. Release the mouse button to open the Save As dialog.

Savens g R
Savein: | - j g’
|| Examples
| 15ystemData
File name: |New Capture Save
Save as lype: IF'EX files( pcx) EI Cancel I

Assign a file name to the screen capture to save and click Save. The capture
progress bar opens. When complete, you can open the *.pcx file for viewing
using a graphics program or import it in a word processing program such as

Microsoft® Word.
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Appendix A
Advanced Script Language (ASL)

The Advanced Script Language (ASL) is an extension of the Upper Level
Protocol Decodes that allows you to define custom upper level protocol
decodes in addition to those provided with the product.

The ASL enables you to extract and interpret arbitrary data from the USB
stream by creating custom scripts.

You can use the ASL protocol decodes to decode any class or vendor-specific
requests, descriptors, protocols, or any structured data transferred over the
USB bus or to complement pre-defined protocols.

This appendix includes definitions, code snippets, and complete examples.
You can write the decode script files in any text editor or use the

Conquest Protocol Suite script editor (see example on page 242). You must
files saved with an *.asl file extension.

Document Conventions

This appendix uses the following convention to describe the script syntax.

Text Style Meaning
bold Functions, statements, or other reserved keywords
italics Identifiers
underscored Expressions
< > Code enclosed in "<" and ">" is optional
normal Integer constants
Strings
parameterd ,..., Multiple entries
parameterN

optionl | option2

Choice of options
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Language Elements

Integers

ASL accepts integer values in decimal, binary, or hexadecimal formats.
Floating point and negative numbers are not accepted.

Examples:
Hexadecimal: 0x21, 0x0001, OxA5A5
Binary: 0b00100001, Obl, 0b101001011010010110100101
Decimal: 33, 1, 42405

Strings
Strings in ASL can be static character strings or can contain variable values
that are calculated at runtime.

"<ConstantString1> <%d | %x | %b, ..., %d | %X | %b>
<ConstantString2>, <Valuel,..., ValueN>"

ConstantString1l, ConstantString?2:
Character strings. These strings do not change at runtime.

%d, %X, %b, Value:

The value of the expressions is replaced by the corresponding
strings in either decimal (%d), hexadecimal (%x), or binary (%b)
formats.

Examples:

"This is a static string"
"Field length is %d, LengthOf(F1)"

206



Appendix A

Operators

The following lists the operators accepted by ASL. Operator precedence is
that same as in C.

Operator Function

() Associative

and Logical And

or Logical Or

not Logical Not

> Greater than

< Less than

<> Equal to

= Assignment

+ Arithmetic Addition

- Arithmetic Subtraction
* Arithmetic Multiplication
/ Arithmetic Division

Expressions

The expressions consist of one or more Integers, Functions, or Operators. For
more detail about functions see page 231.

Examples:

0x2A and LengthOfF1
(ValueOf(F1)<2) or not (LengthOf(F2)<>10)
(4 + LengthOf(F1))* ValueOf(F2)

Comments

Comments are enclosed in /¥ and */ and can span multiple lines.

Examples:
/* This is a single line comment */
[* This

is a multi-line

comment */
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ASL Script Structure

An ASL Script file includes three types of sections:
» Protocol Extraction Section

» Protocol Decoding Section

» USB Descriptor Section

Each ASL script can include only one of each section type. Not every script file
requires both Protocol Decoding and USB Descriptor sections, however as
minimum each script file must contain a Protocol Extraction section, and one
of Protocol Decoding or USB Descriptor sections.

Each section serves a specific function during the decoding process.

Section Type Function

Protocol Extraction

Instructs the decoder on how to extract the high-level protocol data
from USB transactions.

Protocol Decoding

Breaks the extracted data stream into protocol fields and decodes
the data per each field.

USB Descriptor

Decodes descriptor information that is transferred by standard
GetDescriptor and SetDescriptor requests.

A section consists of one or more blocks. A block is a procedure that is formed
with a series of statements that are enclosed within the block. Each block has
a dedicated function within the section and follows one of two formats as
shown:

Blockname
Statement1;
Statement2;
StatementN;

EndBlock

or

{

Statementl;

Statement2;

StatementN;
}
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Block Type Function Section(s)

Defines the device endpoints

used by the protocol. Protocol Extraction

ProtocolTransferRequirement

Specifies the mechanism that is

utilized for data transfer. Protocol Extraction

ProtocolTransferDefinition

Splits the data stream into

Main protocol fields. Protocol Decoding

DefineOntions Assigns interpretation values to |Protocol Decoding,
P the protocol or descriptor fields. |USB Descriptor

. Specifies valid ranges of values | Protocol Decoding,
ValidRange for the protocol fields. USB Descriptor
Descriptor Splits the data stream into USB Descriptor

descriptor fields.

The statements within a block perform specific actions on the blocks of data,
such as to assign a group of bytes to a protocol field.
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Protocol Extraction Section

The ProtocolExtraction Section specifies how the data is extracted from traffic
to one or more endpoints. This section is required in every script file and must
precede all other sections. The ProtocolExtraction section begins with the
[ProductName=] and ends with the End keywords. Two blocks are contained
in this section, ProtocolTransferRequirement and ProtocolTransferDefinition.

[ProductName = SBAE]
ProtocolName = "NameString"
ProtocolTransferRequirement

{
< USBControlTransfer
{
ControlType = Class | Vendor
<ControlRequest = numberl <, ..., numberN>>
}>
< Endpoint = Endpointidl
{
EndpointNumber = number
EndpointType = Bulk | Interrupt | ISO
MaximumPacketSize = number
Direction = In | Out
}>
< Endpoint = EndpointldN
{
EndpointNumber = number
EndpointType = Bulk | Interrupt | ISO
MaximumPacketSize = number
Direction = In | Out
}>
}
< ProtocolTransferDefinition
{

ProtocolCommand = USBControlTrasfer | DataStageUSBOfControlTrans-
fer | Endpointld <MCS = number>

<ProtocolData = Endpointld1 <, Endpointld2> <MDS = number>
<IsOptional>>

<ProtocolStatus = Endpointld <MSS = number> <IsOptional>>
<ToggleEndpoints = Endpointldl, ..., EndpointldN >

}>

End
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ProductName

The product name for ASL files must be SBAE. This statement is required in
every .asl file.

ProtocolName

The string NameString is the name of the implemented protocol that is shown
in the User-defined page of the Upper Level Interpretation assignment dialog.
This statement is required in every .asl file.

ProtocolTransferRequirement Block

This block identifies all endpoints involved in the transfer of the high-level
protocol data. The data can be from either a control endpoint zero, non-control
endpoints, or both. Each type of source has additional properties that
completely specify the endpoint.

USBControlTransfer

This group of statements is required if the protocol data is transferred over the
bus using the control transfer mechanism (for example, requests to endpoint
zero) defined by USB.

ControlType

Specifies the type of USB device request used by the protocol, one of Class or
Vendor. This statement corresponds to encoding in the “Type” field of the
“bmRequestType” bitmap of a control transfer.

ControlRequest

If the protocol uses the data stage for some requests, this statement lists the
request values of those requests. These values correspond to the “bRequest”
values of a control transfer.

Endpoint

This group of statements identifies the attributes of non-control endpoints, if
any, utilized by the protocol. Assign the described endpoint an identifier
Endpointld to reference in the ProtocolTransferDefinition to specify the
involvement of the endpoint in the data transfer.

EndpointNumber
This statement identifies the address of the described endpoint.

EndpointType

This statement identifies the transfer type of the endpoint, one of Bulk,
Interrupt, or ISO.
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MaximumPacketSize

This statement identifies the value of the “wMaxPacketSize” parameter
associated with this endpoint.

Direction

This statement describes the direction of the endpoint, one of In or Out. Note
that In and Out endpoints with same endpoint address must be two distinct
endpoints using two Endpoint statement groups.

ProtocolTransferDefinition

In general, the mechanism by which high-level protocols are transferred over
USB can consist of Command, Data, and Status stages. This block specifies
how the Command, Data, and Status stages are arranged across the assigned
endpoints. Depending on the protocol, you can omit the Data and Status
stages. Note: Do not confuse the function of this block with the setup, data,
and status stages of USB control transfers.

ProtocolCommand

This statement identifies the source of the Command stage. This must be one
of USBControlTransfer (refers to setup stage of control transfers),
DataStageOfUSBControlTransfer (refers to data stage of control transfers), or
one of previously defined Endpointlds. To optimize the decoding, you can
optionally assign the maximum number of bytes of the Command stage, using
the MCS keyword.

ProtocolData

This statement identifies the source of the Data stage. This must be one or
two previously defined Endpointlds. To optimize the decoding, you can
optionally assign the maximum number of bytes of the Data stage, using the
MDS keyword. The IsOptional keyword specifies that the Data stage is
optional for some commands.

ProtocolStatus

This statement identifies the source of the Status stage. This must be a
previously defined Endpointlds. To optimize the decoding, you can optionally
assign the maximum number of bytes of the Status stage, using the MSS
keyword. The IsOptional keyword specifies that the Status stage is optional
for some commands.

ToggleEndpoint

This statement specifies if the source of the data stream varies between
multiple Endpointlds listed.
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Notes on Protocol Extraction Section

If the stages have a clearly defined limitations in sizes, it is preferred to mention
these sizes using the MCS, MDS, MSS keywords. This assists the decoder in
detecting these stages correctly.

It is valid to assign the same Endpointld to more than one stage. For example, both
Data and Status stage.

If the protocol does not obey the USB “Short Packet” or “Zero Length” packet
mechanisms to identify the end of a transfer block, the protocol transfer may not be
detected correctly. Please refer to sections 5.5.3, 5.7.3, and 5.8.3 of the

USB Specification for more details about these mechanisms.

If Data or Status stages are independent from Command stages, they must be
separate protocols. For example, Hub Class (carries hub class requests) and
Hub Class Noatification (indicates change on any of hub ports) are separate
pre-defined protocols. This rule often applies to any device with an Interface that
includes an Interrupt endpoint. You must make this distinction when creating a
protocol decode.
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Example 1

[ProductName = SBAE]
ProtocolName = "Audio Class"

ProtocolTransferRequirement
USBControlTransfer

ControlType = Class
}

ProtocolTransferDefinition
ProtocolCommand = USBControlTransfer

}
End

Example 2

[ProductName = SBAE]
ProtocolName = "CBI-SCSI"
ProtocolTransferRequirement

Endpoint = Out2

{
EndpointNumber = 2
EndpointType = Bulk
MaximumPacketSize = 64
Direction = Out

}

Endpoint = In2
EndpointNumber = 2
EndpointType = Bulk
MaximumPacketSize = 512
Direction = In

}

USBControlTransfer

ControlType = Class
ControlRequest = 0x0

}

ProtocolTransferDefinition

ProtocolCommand = DataStageOfUSBControlTransfer
ProtocolData = In2, Out2 IsOptional

End
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Example 3

[ProductName = SBAE]
ProtocolName = "Blutooth HCI-Command
ProtocolTransferRequirement

USBControlTransfer

ControlType = Class
ControlRequest = OXEOQ

}

ProtocolTransferDefinition
ProtocolCommand = DataStageOfUSBControlTransfer

}
End
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Protocol Decoding Section

The ProtocolDecoding Section details the decoding of the data stream into
protocol fields. The section may include DefineOptions and ValidRanges
blocks and must include the Main block. The beginning of this section is
delimited by the [Decode] and End keywords.

[Decode]

<DefineOptions
Statementl;
Statement2;

StatementN;
EndOptions >

< ValidRanges
Statementl;
Statement?2;

StatementN;
EndValidRanges >

{
Statementl;
Statement2;
StatementN;

}

End
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DefineOptions Block

This optional block allows you to assign meaningful interpretations of values in
each field, to help you interpret the raw value by assigning a string that
describes that value. The block consists of one or more DefineOptions
statements.

DefineOptions
fieldld1 = ( "DescriptionStringl", Valuel < - Value2> ; <

"DescriptionString2", Value3 < - Value4> ; <
>3,

fieldldN= ( "DescriptionString3", Value5 < - Value6> ; <
"DescriptionString4, Value7 < - Value8> ; <
L >>);
EndOptions
DefineOptions Statements

Remark:

Assigns description strings to the value or value ranges of the field. You can
assign a unique description for some field values, all values, or ranges of
values. There must be a separate DefineOptions statement for each field for
which to assign a description. That applies to all fields and subfields added in
the Main block.

Input Parameters:

fieldld: Specifies the field. This identifier is the output of a
AddField statement.
DescriptionString: This string is a description for the specified value or

range of values.

Value: Specifies the field value for which to apply the given
description string, or optionally specify the range of
values, by identifying the lower range and upper range
integers;

Example:

/* F3, F4 and BlockStatus are fields */
DefineOptions
F3 = ("First Option", 0x0000-0x1000;
"Second Option", 0x1001-4352);

F4 = ("Option 1 for F4", 0x0-14,
"Option 2 for F4", 0x0f);

BlockStatus = ("Option for BlockStatus", 0-0x1100);
EndOptions
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ValidRanges Block

This optional block specifies the legal range of values for the field. At run time,
if the values of the field do not fall within the valid range, a Protocol Error is
generated. The block consists of one or more ValidRanges statements that
applies to all fields and subfields added in the Main block.

ValidRanges
fieldld1 = ( Valuel - Value2 );

fieldldN = ( Value3 - Value4 );
EndValidRanges

ValidRange Statements
Remark:

Specifies the ranges of values expected for the field. There must be a
separate ValidRanges statement for each field for which to assign a
description.

Input Parameters:

fieldld: Specifies the field. This identifier is the output of a
AddField statement.

Value: Specifies the field values for which to apply the given
description string. You must specify the range of values
by identifying the lower range and upper range integers.

Example:
[*F4, F1, BlockID are fields */
ValidRanges
F4=(0x00, OxAA);
BlockID = (0,32);
F1=(0b00001,00b0101010);

EndValidRanges
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Main Block

This block contains the statements that break the raw data stream into
protocol fields, allowing the decode of a wide range of protocols. Using
branching statements, you can decode “dynamic” protocols, the fields for
which, such as size or encoding, depend on the value(s) of other field(s).

{
Statementl;
Statement?2;
StatementN;
}

Main Block Statements
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Appendix A

fieldld = AddField ( StartBit, Length, "Name", "Description”, "Abbreviation",

Remark:

< MSBLEFT | LSBLEFT >) ;

This statement adds a field to the packet with the given specification. The
value returned by the CURPOS function is automatically increased by the
value of Length parameter. For more details about CURPOS function see

page 231.

Output Parameter:
fieldld:

Input Parameters:
StartBit:

Length:
Name:
Description:

Abbreviation:

Identifier assigned to the field.

Specifies a zero-based start position of the field in the data, in
bits. This parameter can be an integer or an expression.

Specifies the length of the field, in bits. This parameter can be
an integer or an expression.

This string is displayed as the name of the field in the
Interpreted Data table.

This string is displayed as the description of the field in the
Interpreted Data table.

If the Name parameter exceeds the permitted length for the
Interpreted Data table, this abbreviation is used instead. This
parameter is not used in the current version of ASL but must
be included.

MSBLEFT, LSBLEFT: These keywords specify the bit order of the decoded

Example:

data, as either MSh->LSb or LSb->MSb. Note that
bytes of the data stream are presented to the decoder
in the same manner as they are transferred over USB,
i.e LSB->MSB. This parameter is optional, and if not
specified MSBLEFT is used by default.

/* This statement adds a field of 3 bits in length starting at bit 2 of packet.

The data of this field is read from Lowest Bit first. */

F1 = AddField(2, 3, "Flags bitmap",

"This field contains the flags bitmap.",
"Flgs ", LSBLEFT);
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BitStuff

BitStuff (fieldld, bit);
Remark:

This statement preforms a bit-unstuffing algorithm on the field before the field
is interpreted. This statement is only required for high-level data of some
protocols. Do not confuse it with the low-level bit-unstuffing of USB. The
hardware bit-unstuffs USB traffic before presenting the data stream to the
decoder.

Input Parameters:

fieldld: This is the identifier that specifies the field. This
identifier is the output of a AddField statement.

bit: Specifies the number of consecutive 1's before data is
bit-stuffed with a zero by the protocol. For example,
specifying this statement with this value being 5
converts the following stream “111110111b” into
“11111111b".

Example:

/* run the bit-unstuff algorithm on 5 bits of continuous 1s */
Data = AddField(8, 16,"Data","Data","");

BitStaff(Data,5);
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GetData

Datald = GetData(StartBit, Length);
Remark:

This statement assigns an identifier to a block of data from the data stream.
You can reference the complete data block elsewhere in the script using the
returned identifier. Unlike the AddField statement, this statement does not
increase the value returned by CURPOS function. Typically this statement is
used to retrieve the value of a field without adding that field to the decode.

Output Parameters:

Datald: This is the identifier assigned to a data block.
Input Parameters:
StartBit: Specifies a starting position of the field in the data, in
bits. This parameter can be an integer or an expression.
Length: Specifies the length of the field, in bits. This parameter

can be an integer or an expression.
Example:

/*This function links the Data from Bit#0 to Bit#9 in a datald named
DataSegment. */

DataSegment = GetData (0,9);
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If, Else If, Else

If Expressionl then
Main block 1

< Else If Expression2 then
Main block 2 >

< Else If Expression3 then
Main block 3 >

<Else
Main block 4 >
Remark:

If, Else If, If statements, collectively known as branch statements, permit the
execution of different blocks of statements based on the evaluation of the
expressions. Following the convention of other programming languages, if the
expression evaluates to true the immediate block is executed. Otherwise the
control is passed to the next statement. Nesting of branch statements within
other branch statements is allowed.

Example

If CURPOS > 5 and ValueOf(F1) < 8 then

{Hl = AddField(CURPOS,8,"H1","Field H1","H1");
iEIse If(CURPOS < 9) then

:HZ = AddField(CURPOS,8,"H2","Field H2","H2");

Else

{
H4 = AddField(CURPOS,548,"H4","Field H4","H4");
}
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Repeat
Repeat Expression
Main block
Remark:
This statement repeats all statements in the block while Expression evaluates
to TRUE.
Example

F1 = AddField(0, 20, "Field1", ™, "F1");

/* Loop repeats until current position >= 100 */
Repeat (CURPOS < 100)

SubF1 = AddField([CURPOS, 23, "SubField of field F1",
"subfield of F1", "SubF1");
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Repeat Count
Repeat Count = Expression

Main block
Remark:
This statement repeats all statements in the block Expression number of
times.
Example

F1 = AddField(0, 20, "Field1", ™, "F1");

/* Loop runs twice */
Repeat Count = 2

{
F1 = AddField(CURPOS, 23, "SubField of field F1",
"subfield of F1", "SubF");
}
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SubFieldOf

SubFieldOf (fieldld <, Separated >)
Main Block

Remark:

This statement adds subfield(s) to the previously added field. All AddField
statements that exist within the body of this statement are relative only to the
specified field. Up to 8 levels of nested subfield statements is permitted.

Input Parameters:

fieldld: This is the identifier that specifies the parent field. This
identifier is the output of a AddField statement.

Separated: This keyword specifies the display of subfield(s) in the
Interpret Data tables. If you do not include the
Separated keyword, then the subfield(s) are shown in
the tables as a subset of the parent field and can be
expanded or collapsed with an arrow. If you include the
Separated keyword, a separate table is created for the
subfield.

Example

F1 = AddField(2, 3, "Field1", "It starts form bit# 2", "F1");
F2 = AddField(5, 3, "Field2", "This field is used for..", "F2");

SubFieldOf(F1)
s1 = AddField(0, 1, "Subfield1", "This is subfield of F1", "s1");

s2 = AddField(1, 2, "s2", "a Subfield of f1",
"subfield f1");

/* Viewer shows these subfields in a separate table */
SubFieldOf(F2, Separated)

s21 = AddField(0, 1, "Subfield1", "This is subfield of F2", "s1");

s22 = AddField(1, 2, "s2", "Subfield of F2",
"subfield of F1");
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SetTableHeader

SetTableHeader ("Title" | Optionalfieldld);
Remark:

This statement sets the header title of the Interpreted Data table in the Viewer.
Either a string constant or the value from a previously defined field can be the
title of the table.

Input Parameters:

Title: Specifies the string to show in the header of the table.

Optionalfieldld: This identifier specifies the field from which to get the
header string. It is the output of a AddField statement,
and must have a description assigned in the
DefineOptions block.

Examples

OpCode = AddF|eIdéO 8, Op)Code "Op Code",
p Code
If (ValueOf (OpCode) <> 0x01) then

SetTableHeader ("Read");
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SetFieldTableHeader

SetFieldTableHeader ( fieldld, Title" | Optionalfieldid );

Remark:
If you specified a subfield to use a separate table, this statement sets the
header title of the Interpreted Data table for that subfield. Either a string

constant or the string from a previously defined field can be the title of the
table.

Input Parameters:

fieldld: Specifies the subfield with a dedicated table. This
identifier is the output of a AddField statement.

Title: Specifies the string to show in the header of the table.

Optionalfieldld: Specifies the field from which to get the header string.
This identifier is the output of a AddField statement, and
must have a description assigned in the DefineOptions
block.

Examples
Type = AddField (CURPQOS, 8, "Type", "Type", "Type");
SubFieldOf(Type, Separated)
SetFieldTableHeader(Type, "Sub fields of Type");

T1= AddField (0, 4, "T1", "T1", "T1");
T2= AddField (4, 8, "T2", "T2", "T2");
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USB Descriptor Section

The USBDescriptor Section simplifies the decoding of non-standard
descriptors. Any class or vendor-specific descriptor that is returned by the
standard GetDescriptor or SetDescriptor USB requests, is decoded in this
section. The section may include DefineOptions and ValidRanges blocks and
must include the Descriptor block. The beginning of this section is delimited by
the [USB Decode] and End keywords. Please see the description of
DefineOptions and ValidRanges block in the ProtocolDecode section.

[USB Descriptors]

<DefineOptions
Statementl;
Statement?2;

StatementN;
EndOptions >

< ValidRanges

Statementl;
Statement2;

StatementN;
EndValidRanges >
< InterfaceClassld = GetInterfaceClass; >
< InterfaceSubClassld = GetInterfaceSubClass; >
< InterfaceProtocolld = GetinterfaceProtocol; >
Descriptor(Type)

{
Statementl;
Statement2;
StatementN;

}

End

GetlInterfaceClass, GetinterfaceSubClass, GetlnterfaceProtocol
Statements

These statements are available for assigning identifiers to the

“binterfaceClass”, “binterfaceSubClass”, and “binterfaceProtocol” fields of the
standard Interface descriptor, respectively.
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Descriptor Block

This block is similar to the Main block of the ProtocolDecode Section in that it
allows you to assign meaningful interpretations of values in each field, to
interpret the raw value by assigning a string that describes that value. The
block consists of one or more statements that have the same usages as those
in the Main block of the ProtocolDecode section. Notice that this block has a
Type input parameter. This must be a

one-byte integer that corresponds to the Descriptor Type (“wValue” field)
parameter of GetDescriptor() and SetDescriptor() requests.

Descriptor(Type)

{
Statementl;
Statement?2;
StatementN;

}

End

Example

[ProductName = SBAE]

ProtocolName = "Audio Class Descriptor"”
End

[USB Descriptors]

InterfaceSubClass = GetInterfaceSubClass;
Descriptor (0x25)

If (ValueOf (InterfaceSubClass) <> 0x02) then
[*Decode statements*/

End
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Functions

CURPOS
CURPOS

Remark:

This function returns the current position of the decoder cursor in bits.
CURPOS is initialized to zero at the beginning of the decode and increases by
Length parameter in each instance of AddField statement. CURPOS has a
local scope within the SubFieldOf statements. In each SubFieldOf statement
the CURPOS is a local variable that is initialized to zero, and the incremented
value applies only within the braces of that block.

Example

F1 = AddField(0, 8, "F1", "F1", "F1");

/* CURPOS is equal to 8 and becomes 16 following this statement */
F2 = AddField(CURPOS, 8, "F2", "F2", "F2");

SubFieldOf(F2)

{
F11 = AddField(0, 2, "F11", "F11", "F11");

I* CURPPOS =2 %/
F12 = AddField(CURPOS, 2, "F12", "F12", "F12");

/* CURPPOS =4 */
F13 = AddField(CURPOS, 4, "F13", "F13", "F13");

/* CURPPOS =16 */
F3 = AddField(CURPOS, 2, "F3", "F3", "F3");

EOD
EOD
Remark:

If CURPOS has reached the end of the data stream, this function returns a
TRUE. Otherwise, a FALSE is returned. You can use this function to detect
unexpected data at the end of the decode.
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INPUTDATA

INPUTDATA
Remark:

The INPUTDATA is a symbolic representation of the entire data stream that is
passed to the decoder.

Find

Find (StartBit, Pattern)
Remark:

The function searches for a data pattern in the data stream. It returns the bit
location of the first instance of the data pattern, or the value equivalent to
LengthOT(INPUTDATA+1) if the data pattern is not found.

Input Parameters:

StartBit: Specifies a zero-based start position of the field in the
data, in bits. This parameter can be an integer or an
expression.

Pattern: Identifies the data pattern for which to search. This
parameter can be an integer or an expression.

LengthOf

LengthOf (Datald | INPUTDATA )
Remark:

The function returns the length of data in bits

Input Parameters:

Datald Identifier that specifies data block. This identifier is the
output of a GetData statement.

INPUTDATA: The INPUTDATA function.

Example:

/* Add unknown field if excess data detected. Demonstrates use of EOD,
CURPOS, LengthOf, and INPUTDATA functions */
if (not EOD)

{
Unexpected = AddField(CURPOS,

LengthOf(INPUTDATA) — CURPOS,
"Unexpected”,"Unexpected Data”,
"Unexpected");
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StartOf
StartOf (fieldld)
Remark:
The function returns the starting bit position of given field.
Input Parameters:
fieldld: This is the identifier that specifies the field. This
identifier is the output of a AddField statement.
ValueOf

ValueOf (ldentifier)
Remark:

The function returns the value of the field or data.

Input Parameters:

Identifier: Specifies the field or the data block. The identifier the
output of a AddField statement or the output of a
GetData statement.
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Samples

Samplel: Portion of Communication Class

[ProductName = SBAE]
ProtocolName = "Communication Class"
ProtocolTransferRequirement

USBControlTransfer
{

}

ControlType = Class

ProtocolTransferDefinition

ProtocolCommand = USBControlTransfer

}
End
[Decoding]
DefineOptions
bRequest = ("SEND_ENCAPSULATED_COMMAND", 0x00;
"GET_ENCAPSULATED_RESPONSE", 0x01;
"SET_COMM_FEATURE", 0x02;
"GET_LINE_PARAMS", 0x35;
"GET_ATM_VC_STATISTICS", 0x53;
"RESERVED ", 0x54-0xFF);
CallStateValue = ("Call is idle.",0x00 ;
"Typical Dial Tone",0x01 ;
"Interrupted Dial Tone",0x02 ;
"Dialing is in progress”,0x03 ;
"Ringback.",0x04 ;
"Connected.",0x05 ;
"Incoming call.",0x06 );
CallstateActiveFlag = ("No Activity on the line", 0x00 ;
"Line is active", 0x01);
EndOptions
{

bRequestType = AddField(0, 8, "bmRequestType", "bmRequestType Field", "bRequestType",
q yp ( MSBL%FT); yp q yp q yp
bRequest = AddField(8, 8, "bRequest", "bRequest Field", " bRequest",
a ( MS%LEFT); a a

wValue = AddField(16,16," wValue" ," wValue Field","wValue",MSBLEFT);
if (ValueOf(bRequest) = 0x35) then /*GET_LINE_PARAMS*/
{

winterface = AddField(32,16,"winterface" , " winterface Field"," winterface",MSBLEFT);
wLength = AddField(48,16," wLength" ," Size of structure"," wLength", MSBLEFT);

}
If ValueOf(wLength) > 0 Then
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winfoLength = AddField(64,16," wInfoLength" " Size of this structure","
winfoLength",MSBLEFT);

dwRingerBitmap = AddField(80,32," dWRlngerBltmap" "Rlnger Configuration bitmap for this
lin winfoLength”, MSBLEFT):

dwLineState = AddField(112,32," delneState" ,"Define current state of the
line.”,"winfoLength",MSBLEFT);

SubFieldOf(dwLineState)

Index = AddField(0,8,"Index" ," Index of active call on this
line.”, "Index", MSBLEFT);

Reserved = AddField(CURPOS, 23," Reserved", "Reserved",
Reserved", MSBLEFT);

AciveFlag = AddField(CURPQOS, 1,"Active Fla ", "Active Flag",
'AciveFlag”, MSBLEFT

Repeat (CURPOS - StartOf(winfoLength)) < ValueOf(winfoLength)

CallStateValue = AddField(CURPOS,8," CallStateValue" ,"Call
State Value", = "CallStateValue”, MSBLEFT);

CallStateChangeValue =AddField(CURPOS,8
Call State change value

"CallStateChangeVaIue" MSBLEFT);

"CallStateChangeValue",

Reserved = AddFieldﬁgé?LIEOS 15,"Reserved" "Reserved","Reserved”,

FT);

CallStateActiveFlag = AddField(CURPOS, 1, "ActiveFlag",
"ActiveFlag", "ActiveFlag", MSBLEFT);

me—-
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Sample2: LCP (PPP)

[ProductName = SBAE]

ProtocolName = "LCP"

ProtocolTransferRequirement
USBControlTransfer

ControlType = Class

ProtocolTransferDefinition
ProtocolCommand = USBControlTransfer

}
End

EDecoding]

/*
The script of other protocols goes here.
*/

Repeat (not EOD)
{
Datal = GetData(CURPOS, 16);

/* 0xc021 is the LCP code in PPP Protocol. */
If (ValueOf(Datal) = 0x21 ) Then
{

ProtocolHeader = AddField CURPOS 16," ProtocoIHeader "The
protocol is LCP", "LCP");

Code = AddField(CURPQS, 8, "LCP Code", "LCP Code","LCP Code");
Id = AddField(CURPOS, 8,"Id LCP", "Id LCP", "Id LCP");
Length = AddField(CURPOS, 16,"Length", "Length", "Length");

Repeat (CURPOS - StartOf(ProtocolHeader)) < ValueOf(Length)

Type = AddField(CURPOS, 8, Type "Type", Type)
TypeLength= AddFleId(CURPOSS erLength ,"TypeLength",

Typelengt
If (ValueOf(Type) = 0x26 ) Then

Repeat CURPOS - StartOf(Type) < ValueOf(Length)

{
LengthElision= AddFleldgCURPOS "LengthElision",
"LengthElision","LengthElision™);

Elision = AddField(CURPOS,ValueOf LengthEI|S|on)
'Elision”,"Elision”, "Elision"”
}

}
Else If (ValueOf(Type) = 0x28 ) Then

Internationalization = AddField(CURPOS,
1 Internat|onal|zat|0n
“Internationalization”,
"Internt");
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If (ValueOf(TypelLength) > 32) then
Tag = AddFieId(CLJ_I?PQ)S, ValueOf(TypeLength)-32,"Tag", "Tag",
ag);

}
}

}
/* Here are the remaining protocols. */
}
}
}
End
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Sample3: HID Class

[ProductName = SBAE]
ProtocolName = "HID"
ProtocolTransferRequirement

ProtocolCommand = USBControlTransfer

USBControlTransfer
ControlType = Class
}
ProtocolTransferDefinition
{
}
End

[USB Descriptors]
DefineOptions

bDescriptorType = ("HID",0x21;

"Report",0x22;
"Physical",0x23;
"Reserved",0x24-0x2F);

bCountryCode = ("Not Supported",0;

"Arabic",1;

"Belgian”,2;
"Canadian-Bilingual",3;
"Canadian-French",4;
"Czech Republic",5;
"Danish",6;
"Finnish",7;
"French",8;
"German",9;
"Greek",10;
"Hebrew",11;
"Hungary",12;
"International (1ISO)",13;
"Italian",14;

"Japan (Katakana)",15;
"Korean",16;
"LatinAmerican",17;
"Netherlands/Dutch",18;
"Norwegian",19;
"Persian (Farsi)",20;
"Poland",21;
"Portuguese",22;
"Russia",23;
"Slovakia",24;
"Spanish",25;
"Swedish",26;
"Swiss/French",27;
"Swiss/German",28;
"Switzerland",29;
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"Taiwan",30;
"Turkish-Q",31;
"UK",32;
"Us",33;
"Yugoslavia",34;
"Turkish-F",35;

"Reserved”,36-255);

Bias = ("Not applicable",0; "Right hand",1;"Left
hand",2;"Both hands",3;
"Either hand",4;"Reserved",5-7 );

Qualifier = ("Not applicable”,0;"Right",1;
Left",2:"Both",3; "Either" 4;
"Center" 5;"Reserved",6- 7)

bDesignator =("None",0x00;
"Hand",0x01;
"Eyeball",0x02;
"Eyebrow",0x03;
"Eyelid",0x04;
"Ear",0x05;
"Nose",0x06;
"Mouth",0x07;
"Upper lip",0x08;
"Lower lip",0x09;
"Jaw",0x0A,;
"Neck",0x0B;
"Upper arm",0x0C;
"Elbow",0x0D;
"Forearm”,0x0E;
"Wrist",0x0F;
"Palm",0x10;
"Thumb",0x11;
"Index finger",0x12;
"Middle fingeR",0x13;
"Ring finger",0x14;
"Little fingeR",0x15;
"Head",0x16;
"Shoulder",0x17;
"Hip",0x18;
"Waist",0x19;
"Thigh",0x1A;
"Knee",0x1B;
"Calf",0x1C;
"Ankle",0x1D;
"Foot",0x1E;
"Heel",0x1F;
"Ball of foot",0x20;
"Big toe",0x21;
"Second toe",0x22;
"Third toe",0x23;
"Fourth toe",0x24;
"Little toe",0x25;
"Brow",0x26;
"Cheek",0x27,
"Reserved",0x28-0xFF);
EndOptions
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Descriptor (0x21)
bLength = AddFieIdﬁC_URPOS,S "bLength”,"Numeric expression that is the

total size of the HID descriptor”,"bLength™;

bDescriptorType = AddField(CURPQS, 8,"bDescriptorType", "Constant
name specifying type of HID déscriptor”,
"bDescriptor ype'%;

bcdHID = AddField(CURPOS, 16,"bcdHID", "Numeric expression
!%ela'?_'f?/bq(); the HID Class Specification release”,
c ;

bCountryCode = AddField(CURPOS, 8,"bCountryCaode", "Numeric expression
identifying country code of the localized
hardware™,"bCountryCode");

bNumDescriptors = AddField(CURPQOS, 8,"bNumbDescriptors"”, "Numeric
expression specifying the number of class
descriptors (always at least one i.e. Report

descriptor.)","obNumDescriptors");
Repeat Count = ValueOf(bNumDescriptors)

bDescriptorType = AddField(CURPOS, 8,"bDescri torTyéae", )
"Constant name s| eC|fy|ng type of HID descriptor",

"bDescriptorType");
wDescriptorLength = AddField(CURPOS, 16, 'wDescriptorLength”,
Numeric expression that is the total size of the

Report descriptor”, "wDescriptorLength™);
}
If(Not EOD) Then
{

Unexpected = AddFieI%CURPOS, LeragthOf(lNPUTDATA)-
CURPOS,"Unexpected”, "Unexpected”, "Unexpected");

}
}
Descriptor (0x23)

bNumber = AddField(CURPQOS, 8, "bNumber","Numeric expression
_speC|fy|r|1D%the number of Phgs_lcal Descriptor sets. Do not
include Physical Descriptor 0 itself in this

number","BNumber");

bLength = AddField(CURPQOS, 16, "bLength","Numeric expression
identifying the length of each Physical
descriptor”,"bLength");

bPhysicallnfo = AddField(CURPOS,8 ,"bPhysicallnfo","bPhysicallnfo",
"bPhysicallnfo™);

SubFieldOf(bPhysicallnfo)
{

Preference = AddField(0, 5, "Preference","The Preference field
indicates whether the descriptor set contains preferred or
alternative designator information. A vendor defines the .
Preference value of 0 for the most preferred or most typical set
of physical information. Higher Preference values indicate less

preferred descriptor sets", "Preference");

Bias = AddField(5, 3, "Bias","The Bias field indicates which
hand the descriptor set is characterizing. This may not
apply to some devices", "Bias");

}
Repeat Count = ValueOf(bNumber)
{
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dPhysical = AddField(CURPOS,16,"dPhysical”,"dPhysical”,
"dPhysical");

SubFieldOf(dPhysical)

{
bDesignator = AddField(0, 8, "bDesignator”,"Designator
value; Indicates which part of the body affects the
item","bDesignator");

bFlags = AddField(CURPOS,8,"bFlags”,"bFlags”, "bFlags");

SubFieldOf(bFlags)

{
Effort = AddField(0, 5, "Effort","The Effort field
indicates how easy it Is for a user to access the
control. A value of 0 identifies that the user can
affect the control quickly and easily. As the value
increases, it becomes more difficult or takes
Ior%(r:]er for the user to affect the control”,
nE Ort"),

Qualifier = AddField(CURPOS, 3, "(%ualifie_r" "The
ualifier field indicates which hand. (or half
of the body) the designator is defining. This
may not apply to for Some devices"”,
"Qualifier"),

}
if(Not EOD) Then

Unexpected = AddField(CURPOS, LengthOf(INPUTDATA)- CURPOS,
"Unexpected”,"Unexpected","Unexpected™);

End

Note: In case of discrepancies between the sample code shown and that
described by the text, the text description shall take precedence.
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The following example illustrates the creation of a Mass Storage Class request

script.

Table 7 shows the Class request descriptor field interpretation that is used in

the script example.

Table 7. Class Request Descriptor

bmRequesType |1 Bits 0...4 (Recipient) |Interpretation
0b00000(0x00) "Device"
0b00001(0x01) "Interface"
0b00010(0x02) "Endpoint"
0b00011(0x03) "Other"
0x04-0x1F "Reserved"
Bits 6...5 (Type)
0x0 "Standard"
0x1 "Class"
0x2 "Vendor"
0x3 "Reserved"

Bit 7 (Direction)

0x0

"Host to device"

0x1 "device to Host"
bRequest 1 Bits 0...8 (Request)
0x00-0xFD "Unknown"
OxFE "Get Max LUN"
OxFF "Mass Storage Reset"
Wvalue 2 No field option needed. (Same
value appears.)
Windex 5 No field option needed. (Same
value appears.)
wLength 5 No field option needed. (Same

value appears.)

You must assign an option name to all fields that have multiple
interpretations based on their values.
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Creating the Script

1. Select File > New and choose Script to open the script generator dialog.

CATALYST ENTERPRISES, INC. SBAE Software
File Edit Yiew Run Configuration Setting Utiity ‘Window Help

Aduaced Data CoptreProect  AkaF9
Cpen... Ctrl+0 Advanced Performance Analyzer Project  AlE4+F10
Close Advanced Device Emulation Ale+F12
Save Cirits Advanced OTG Dual-Rale Device Praject  AlE+F11
Save A5,

e Data Elocks

Save fs (Ext

BB New.as!

Protocal Extraction - Protocol Defirition ]

& e
 Load esisting serit Script Generator Block Diagram

Seript Narme !New

Define Device

Location |Pruiocal Definition I
C:\Program Files\CATALYSTASBAE 514 J
Characterization

d
| Protocol Extraction
Define Options
3 Define Valid Ranges
Decoding Statement

|

Next >

2. Enter a Name for the Script, enter a path to a location in which to save it,
and click Next.

(ol
Protocol Extraction |
| Bt [ErdpcintMo. [ Type [ MaxPacketSize | Diecton |
~EndPoint—
D
Mumber |1
L Y|
M
Size: Iﬂi
Direction m S |
L«

Protocol Command
|LISEEmtmIT|ansIel j

Script Tepe
“Vandur

Figure 154 Choosing Command and Class
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3. Chose USBControlTransfer as protocol command and Class as Script
Type, then click Next.

iBmass storage class request i ief =101x|
Define Optons | R Rl 8R|e I
= == Feldi :E: =
== Add Now Feld el Peacding)
= ™3 Edt Ewat Ficds 19 lpefincoptions
=-m bRequest 20 bReguest = (“Unksnown®,0x00-0xFD;
= Unknawn 1000 0xF D) El "G N, OxFE;
= GetMaxLUN (FE) 22 eset”, OxFF) ;
» Mass Storsge Reset [OFF) n
i 4
= m Heopenl 25
« Device (0:0] o ﬂec)p)fr\tl = (“Dev .6--6',1'3:100.'
w Intedace (0:01) z = P
= EndPord 0:02) » I
= Other [0:03] 2 0x04-0x1F) 2
= Rezerved [0:04-0x1F) 0
- m Type H Type = 1", Ox0;
»  Stardaed (0<0] 32 :
= Class [01) _3: ¢
= WVendo (0] = 0x3)
R
i = Rozerved [0:3) % Direct L ,0%0
#-m Diect w -3 H ox1)
# lEndoptions
k]
Field 1D [MewFisld
410 ff o |
Opticn 4
 Value  RangeVakms | Vahe |n.n 42 brRequestType = AddField{D, B, "buReque=ztType™, "R
43 Sublie 1A0L (bnRequestType)
Dezenplion #* Add your dezenphion '/ __A_J o ) -
a5 - s ima s sam " =g
P L1 | Ll_l
l = — e —
s shorage claes request” - O Encefs)
e |

Figure 155 Defining Field Options
4. Define the Field Options listed in Table 7 .

» Select Add New Field from Tree and define proper ID name and
option Value (or Value range)+ Description.

» To add a new option to a field, select the field from the tree, define a
value and a Description, and then click the Add button.

* To modify an Added option, select it from tree and modify its
descriptions or values from Edit boxes below the tree control. (You
can modify it from the editor directly)

Click Next.

Add a Valid Range to your script, if needed. (You do not need to define
any valid range for this example script.) (Press the Next button to go to
the Next page.)

7. Add your decoding statements to the decoding area by defining your
command and adding it as a decode command.
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Note:  The command is placed at the cursor location in the decoding area. If the
cursor is above the decoding area, the command is placed at the top. If it is
under the decoding area, it is added at the end of the decoding area.

5B mass storage class request B =10l x|
Pndmnlllamﬁm-Demdelmml oz a8RB|&
8 4", 0%04-0x%1F) ; |
Command [raFad =] 20
Field |d brfequestlype ;; Type = ("2
[~ AddField | 3
Statit — | 2
Lengit | CO— 3 pirect
7
Moe A equeetType | 3 |Endoptions
Desciption Request Type : z
| {
| 41
e R | 3P| hRequestType = LddField(0, B, "buRequestType®, "
feretclbad | 43 SubFie 1dOr (bmRequest Type)
Eit Order MSBLEFT - | 44 (
| 45 RechumRequescTypeipient = AddField(0, 5, "Recip:
45
ar Type = AddField(S, 2, "Type", "Type
48
| ) Direct = AddField(?, 1,"Direction”, "Dat
Add Command | = |
- 1l |
[ Comple tesull ———m
"mass storage class request” - 0 Enor(s)
<< Back Eresh

Figure 156 Command Location
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China Restriction of Hazardous Substances Table

The following tables are supplied in compliance with China’s Restriction of Hazardous
Substances (China RoHS) requirements:

BHEEWEA TE

$H F iB e EHEE EH_F/
R EFE (PL) Hz) (Cd) (€™ (PEE) (PEDE)
PCBAs X 0 X X X X
AR 0 0 X 0 0 0
&RBH 0 0 X 0 0 0
R R ) 0 0 0 X X
EBiE X X X 0 X X
EEREE X 0 X 0 X X
e e TR 0 0 0 0 X X
EREHER (20 X 0 = 0 X X
FLENA) X 0 X 0 X X
B I A N AE) X 0 X 0 0 0
FFERERIE (AN ) X X X 0 X X
=] X 0 X 0 X X
O: R EEESEEY R ES AR RTHP RS ENTE ST TS 2006 FREENIEEES T T,
X ERIEAEFEYRE TR MNE SR P F-EEE I SIT11363- 2006 FREILE NIEEE .

EFUP (3388547 §  H e () 5 H %14
HE: EEERERE

EE: 3% - 0% MEE (it
BE: ®E20003:

Toxic or Hazardous Substances and Elements
Hexavalent | Polybrominated | Polybrominated
Lead Mercury | Cadmium | Chromium Biphenyls Dipheny| Ethers

Part Name (Pb) (Hg) (Cd) {Cr*) (PBB) (PBDE)
PCBAs X 8] X X X X
Mechanical Hardware 8] 8] X 0 0 0

Sheet Metal 0 0 X o 0 0
Plastic Parts 0 0 0 0 X X

Power Supply X X X (8} X X

Power Cord X O X 8] X X
Protective Case (if present) 0] 0] (0] 0 X X

Cable Assemblies (if present) X 8] X 0 X X

Fans (if present) X (o] X o] X X

AC Filter/Fuse Assy (if present) X 8] X 0 0 0

Ext Power Supply (if present) X X X 0 X X
Probes (if present) X (o] X [0} X X

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the

limit requirement specified in SJ/T11363-2006.
X: Indicates that this toxic or hazardous substance contained in at least one of the homogenous materials used for this part
is above the limit requirement specified in SHT11363-2006.

EFUP (Environmental Friendly Use Period) Use Conditions:
Temperature 5C to 40C
Humidity 5% to 95% max RH (non-condensing)
Altitude Up to 2000 meters
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