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Supported Features and Options

This manual describes the use and operation of the SBAE series products that
includes all of the available 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 questions please contact
info@getcatalyst.com.
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SBAE Versions

SBAE-30 Versions

A new SBAE series version product, the SBAE-30B supersedes the SBAE-30A and
the SBAE-30.

The SBAE-30A is identical to the SBAE-30 except for the following:

» Timing Analyzer supports High Speed.
* Higher resolution VBus current and voltage measurement.

* External Clock range of 400KHz - 8MHz for High Speed and 1KHz-
100KHz, 400KHz - 8MHz for Full/Low speed.

The SBAE-30A is identified by serial numbers that are greater than SBAE-400
The SBAE-30B is identical to the SBAE-30A with the following changes:

» The interface has been changed from a Full Speed USB and Parallel
Port to High Speed USB and Ethernet.

* The Host Exerciser memory has been increased from 128KB to
256KB.

The SBAE-30B is identified by serial numbers that are greater than SBAE-600.
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CONQUEST vs SBAE-30

Figure 1 Conquest

Conquest is a product that supports a subset of features of the SBAE-30. The
following are not supported on Conquest:

*  Device Emulation

*  OTG Analysis and Exercising

*  Timing Analysis

*  VBus Measurement

* Automatic Bus Speed Detection
* Performance Analysis

Common Software

The SBAE software supports both, the SBAE-30 and the Conquest with limited
capabilities with features not available on the Conquest grayed out.

The following table summarizes the supported features of the SBAE-30 and Conquest
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Table 1 SBAE-30 vs Conquest Supported Feature Summary

Feature SBAE-30 Conquest
?Sgir;(lzf; til?rzvilsczf (Iiriltl‘lfljrt;zrcle between SB30A and SB30B v Not Supported
%E:IS)}i]c;llIl)}f3 \t/llli:er:eEiTgcl)agioflflerence between SB30A and SB30B v Not Supported
%:;ii’f}r, there is no difference between SB30A and SB30B v Not Supported
?}?I:iizfli'dtilzzrfsiﬁa(;(;‘te‘eirrlliyi:ween SB30A and SB30B ¥ Not Supported
Easy - Performance Analyzer N Not Supported

Typically there is no difference between SB30A and SB30B
DCC- Inrush current

Sampling resolution of and old SB30 PHY boards is 8-bit and in new \ Not Supported
SB30 PHY boards is 12-bit.
DCC- Suspend current N Not Supported

DCC- Unconfigured current
Sampling resolution of old SB30 PHY boards is 8-bit and in new \ Not Supported
SB30 PHY boards is 12-bit.

DCC- Operating current

Sampling resolution of old SB30 PHY boards is 8-bit and in new \ Not Supported
SB30 PHY boards is 12-bit.

DCC- VBUS

Sampling resolution of old SB30 PHY boards is 8-bit and in new \ Not Supported

SB30 PHY boards is 12-bit.

DCC- VBUS Droop
Sampling resolution of old SB30 PHY boards is 8-bit and in new \ Not Supported
SB30 PHY boards is 12-bit.

First Analyzer
Features Not Supported on CONQUEST:
1. Trigger on VBUS.

Trigger on Data Pattern (Length, Pattern).
Trigger on operating current.

OTG (Trigger and Capture).

Trigger on Bus Error.

Trigger on Chirp v v
Auto speed detection.
Partial data payload capture.
Non Standard clock.

O ® NN n kWD

—_
=)

. Capture custom transaction.
11. Test Mode.

12. Connect and disconnect events.




Catalyst Enterprises Inc.

SBAE Versions

Table 1 SBAE-30 vs Conquest Supported Feature Summary

Feature SBAE-30 Conquest
Second Analyzer
Limitations:
1. OTG is not supported.
2. External clock is not supported.
3. Low speed TTL level is not supported.
4. Sampling Memory is limited to 128K v Not Supported
5. Protocol error memory is lower than
sampling memory, so it may cause to
overwrite Protocol Error memory during
capture (it causes some invalid PEs on
Packets).
Exerciser
Features Not Supported on CONQUEST:
. Transaction retry.
2. Auto generate SOF.
3. Host Exerciser loop is limited to 255.
4. High speed project should be started with N J
Reset and SOF.
5. Connect/Disconnect.
6. Exerciser Memory of CONQUEST is two
times larger than and SB30A.
7. Not SOF between retries.
8. No Retry for Split Transactions.
High Speed Timing Analyzer
There is no difference between SB30A and SB30B. v Not Supported
Full Speed Timing Analyzer
There is no difference between, SB30A and SB30B. v Not Supported
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Introduction

What’s

In this Manual

This manual describes the installation and operation of your Catalyst Enterprises
SBAE-30 USB Analyzer/Exerciser and Conquest Analyzer. Conquest users please
note that functional descriptions for features common with the SBAE-30 appear under
SBAE-30 headings. Examples of some typical applications are included.

Overview

The SBAE-30 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
SBAE-30 capabilities if all options are installed.

The SBAE-30 incorporates two modes of operation, Easy and Advanced. Each of the
installed options except the OTG Exerciser may be operated in any mode combination
to support your specific project need. As an example, you may 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 your USB data
capture and triggering with a minimum of programming. In the Easy Mode you may
quickly:

e Capture and Trigger of USB packets.

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

* Analyze and Exercise OTG Devices.
e Perform a real time Performance Analysis.
*  Perform simultaneous Protocol and Timing Analysis.

The comprehensive Advanced Mode incorporates a powerful easy to use
programming capability that allows you to design projects with complex data capture
and triggering. In the Advanced Mode you may program the Analyzer/Exerciser to:

*  Capture all bus traffic or specific packets and to trigger on specific
packets or events as programmed in a 32 state sequencer.
*  Generate more flexible host traffic with the Host Exerciser.

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

* Analyze and Exercise OTG Devices.

e Perform a detailed Timing Analysis that can be triggered as defined
in the Sequencer or, on a user specified bus signal pattern.

An extended set of capabilities allows you to:

e Program the SBAE-30 as a Device Emulation for testing your USB
development software.

5
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e Perform Unconfigured, Suspend, Operating, and Inrush current
measurements.

e Perform VBus and VBus Droop measurements.

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

Analyzing USB Designs With the Basic Analyzer

The SBAE-30 basic Analyzer allows you to perform comprehensive USB analysis by
capturing data and triggering on desired 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.

Host Interface Cables

L
=

Windows Based System
With Analyzer Software

r-y

e

Extarra Signaly

B [T
ain Analyz

cﬂ ral y i r 'ISB Analyzer/Exerciser L
FNTERPRIEER | ©. SBAE-30 TR PR
wiww. gefeal -

USB Device
Under Test

100V - 240V In

Figure 2 Typical USB Test Setup of Basic Analyzer
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SBAE-30 Options

Depending on your needs, you may expand the 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 the SBAE-30 as a Device for testing your USB
development system. You may define each Device to include up to 3 configurations
with 2 interfaces each and assign up to 7 endpoints to these interfaces. The Device
may be defined as a Low, Full, High or a High/Full speed Device.

OTG Exerciser

This option allows you to operate the SBAE-30 as an OTG Dual-Role Device. In this
mode the SBAE-30 is a combination of Device Emulation and Host Exerciser. A DRD
is emulated such that it 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 SBAE-30 Timing Analyzer samples
bus signals at different sampling rates depending on the bus speed selected.
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SBAE-30 Interface

Status LED Function Description

PWR  When illuminated indicates that Analyzer is powered up.

TRG

Manual Trigger

When illuminated indicates that the Analyzer has triggered.

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

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

Your SBAE-30 Analyzer can output a unique 8 bit, user defined CMOS level when
triggered. These outputs may be used for activating external Devices such as other
types of test equipment when certain events are detected in the USB data capture.

Additionally your SBAE-30 Analyzer provides you with an External Trigger Input
that allows you to trigger the Analyzer from externally generated sources. The trigger
input may 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 47.

The SBAE-30 offers a number of internally generated pre-defined low frequency
clock settings, however you may 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.

Ports

Main Analyzer

Port Two
InRush

Host Exerciser
OTG Exerciser

Device Emulation

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.

Augxiliary port for analysis only, no triggering. Capable of analysis
with pre-defined data capture only. Most often used for Hub testing.

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

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

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

A dedicated connector used when the SBAE-30 is operated as a
Device.
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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.

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

Power In
The SBAE-30 operates on 100V - 240V 50/60Hz power that is connected on the back
of the SBAE-30.

Analyzer/Exerciser Connection ldentification

— Inrush/Suspend Current Measurement Connector
External Signals (See Note 1.) USB 2.0/1.x Auxiliary Analyzer

Connectors
USB 2.0/1.x Analyzer Connectors External Clock
Device Emulation Input
Connector

-—3 © — =2

—_— L 4 — [ p— ——

InRush External Signals Host Device oTG Device Host Ext Host Device

Main Analyzer Exerciser Emulation Exsrciser Clock Port Two

Manual

cﬂrﬂl Ys & USB Analyzer/Exerciser ® 0 IC)
ENTERFRISES INEC. SBAE-30 TRG PWR Trigy v
www. getcatalyst.com

Manual Trigger Button

OTG Exerciser C t
xerciser connector Status LEDs

Host Exerciser Connector

Note 1. For External 1/O connector pin assignment see page 16.
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Receiving Your Analyzer

SBAE-30

Your SBAE-30 Analyzer includes the following components:

Carrying Case

SBAE-30 identified in the packing list

Software on the CD Rom

DB-25 -> SCSI 11 26, Parallel Port connection. (SBAE-30 only)
Two USB 2.0 Cables, 1.8 meter

USB 2.0 Cable, 4” (10 cm)

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

One Mini - A to Standard - B.

3M Ethernet Cable (SBAE-30B only)

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

Power cable

User’s Manual

Conquest

Your 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, A to B cable, 4” (10cm)

3M Ethernet Cable 10ft (3M)

External trigger cable (SMB2BNC)

External signals cable

Power cable, 61t (1.8M)

User’s Manual

Unpacking Your 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 Catalyst Enterprises. Retain all shipping materials for shippers
inspection.
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Installing Your Analyzer

Hardware Setup

Your SBAE-30 Analyzer/Exerciser may be set up in any one of the following

configurations:
1. As an Analyzer to analyze USB Host and Device transactions.
2. As an Exerciser to exercise a USB Device.
3. As an Analyzer/Exerciser for OTG Device testing.
4. As an Analyzer/Exerciser in Hub testing.
5. To measure Inrush current, Configured current, Unconfigured current,

Suspended current and VBus measurement
6. 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 3 (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.

Host Interface Cables

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

et

a
Cd JSB Analyz
ENTES SBAE-30

W,

USB Device
Under Test

100V - 240V In

Figure 3 SBAE-30 Configured as an Analyzer

1. Connect your SBAE-30 to a Parallel, USB or Ethernet Port to system running
analysis software with the appropriate cable as applicable.

2. Connect the USB Device to the Main Analyzer Port on the SBAE-30.

3. Connect the USB Host to the Main Analyzer Port on the SBAE-30, using a USB
cable.

11
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Exerciser Configuration Connections

Figure 4 shows the SBAE-30 used to exercise a USB Device. In this configuration the
the SBAE-30 acts as the USB Host.

Host Interface Cables

z‘;@E:,F

Windows Based System

With Analyzer Software
Ea ral Ysr USBE Analyzer/Exerciser . ". °
FNTE ISEE INE. SBAE-30 TR FWR
100V - 240V In USB Device

Exercised

Figure 4 SBAE-30 Configured as an Exerciser

1. Connect your SBAE-30 to a Parallel, USB or Ethernet Port to system running
analysis software with the appropriate cable as applicable.

2. Connect the USB Device to the Main Analyzer Port on the SBAE-30.
3. Connect the Main Analyzer Port to the Host Exerciser Port using a USB cable.

Analyzer/Exerciser in Hub testing Connections
Figure 5 shows the SBAE-30 used to test a Hub.

]

ﬁg

Windows Based System
With Analyzer Software

Host Interface Cables

| g =

External Signals k@ [
min Anaky

CATALY 5T  ussany:
FNTE x| e SBAE-30

100V - 240V In

USB Device

Figure 5 SBAE-30 Connected to Test a Hub
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OTG Analysis Connections

Host Interface Cables

Y = -

Windows Based System
With Analyzer Software

g
L

caraLy ir gz

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

OTG Mini-A to Std-B Cable

OTG A-Device OTG B-Device

Figure 6 SBAE-30 Connections for OTG Analysis

OTG Exerciser as DRD A-Device Connections

L
—F

Windows Based System
With Analyzer Software

Host Interface Cables

i Signals

ot Dy e
Main &natya

rﬂr,al Ys_r use .ﬁns::gzen'E:-:erciser .o

ENTE AE-30 THEG PWR

100V - 240V In

DUT
OTG B-Device

Figure 7 OTG Exerciser as DRD A-Device
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OTG Exerciser as DRD or Peripheral Only B-Device Connec-
tions

Host Interface Cables

Y = -

Windows Based System
With Analyzer Software

L i7

ey Iyst o

100V - 240V In

DUT
OTG A-Device

Figure 8 OTG Exerciser as DRD or Peripheral Only B-Device

Device Emulation Connections

Host Interface Cables

Y~ -

Windows Based System
With Analyzer Software

USB AnalyzeriE .o
SBAE-30 TRE PWR

100V - 240V In

System
Exercised

Figure 9 SBAE-30 Connections for Device Emulation
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Conquest Analyzer Connections

L
L

Windows Based System
With Analyzer Software

Host Interface Cables

100V - 240V In

USB Device
Under Test

USB Host |

Figure 10 Conquest Connected as an Analyzer

Conquest Exerciser Connections

Host Interface Cables

—

=

Windows Based System
With Analyzer Software

100V - 240V In

Figure 11 Conquest Connected as an Exerciser
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SBAE-30 External I/O Connector Pin Assignment

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

Table 2 External I/0 Connector Pin Assignment

Signal Pin | Color Signal Pin | Color
External Trigger In 1 Brown [JExternal 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 |External Out 3 10  |Black
GND 11 Grey External Out 2 12 |Red
GND 13 |Orange JExternal Out 1 14 | Yellow
GND 15 Green |External Out 0 16  |Blue

Conquest External I/O Connector Pin Assignment
Table 3 External 1/0 Connector Pin Assignment

Signal Pin | Color Signal Pin | Color
No connect 1 Brown [No 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 |External out 4 10  |Black
GND 11 Brown ]External out 3 12 Red
GND 13 Orange |External out 2 14 |Yellow
GND 15 Green |External out 1 16 Blue

External out 0 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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Software Installation

On systems operating under Windows® 2000 and Windows® XP.

Do not connect Analyzer Do not connect the Analyzer to your host system until the software
installation is complete.

1. Insert the CD Rom in the CD Rom drive.

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

3. After the warning to close all other programs and before starting the installation,
the Install component selection will open as shown below.

Catabyst Enterprises, Inc. Saftw sre Installation E 3 x|

Setup Type

Cieberl metich anbhare pack nges o

[T PCI EXFRESS - PR Sokwane Weesion 2971 504}

e oty [y men
4. Select the desired components for installation.
5. Click Next to complete the installation.
System restart You must restart your computer before you can use your Analyzer
software.
Error Message If you get an error message during installation of the drivers for 2000 or

XP consult your system administrator. Your system may be setup to only
allow an administrator level to copy such driver files.

Manual USB Driver Installation
To manually install the USB driver perform the following:
1. Power Up the SBAE-30

2. Connect the USB cable between the SBAE-30 USB Port interface and the Host
Computer USB port.

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

4. Click Next.
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5.

6.

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

e Click Next
*  Go to the “C:\program files\catalyst\SBAE\usb driver\win2k” folder.

e Choose Ibusb.inf
*  (Click OK

Click Next and then Finish to complete the SBAE-30 USB port driver
installation.

Updating the SBAE-30 USB Driver Manually

1.

NSk w D

Click Start: Settings: Control Panel: System and click the Device Manager tab.
Find the Catalyst Test Tools entry.

Select and right click the Catalyst SBAE-30 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.

e Click Next
*  Go to the “C:\program files\catalyst\SBAFE\usb driver\win2k” folder.
*  Choose Ibusb.inf

* Click OK
Click Next and then Finish to complete the USB driver update.
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Launching Your USB Analyzer

To launch the USB Analyzer software, double click the SBAE button in the
Program Manager Window

2]

SBAE USE

Each time you run your software it will search for a default host interface and, if'it is
found, the software will launch. If no interface is found the software will launch in
simulation mode.

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

Device Selection Dialog N

" Al Ports LPT /USB / Ethemet

C LPT

& SB

" Ethemet

" Hardware Mot Installed [Simulation Mode]

Download the most recent software from owr website:
hitp:/fwwww, getcatalyst,

[ ok | Cancel |

Click OK and the Analyzer will launch and display the Analyzer Tool bar
as shown below.

Note: The very first time that you run your software, the USB Class Decodes
will be loaded. This process takes approximately 1 minute.

Set up project
Open sample file — Open last saved project

CATALYST ENTERPRISES, INC. SBAE Software
Edit / Run Configuration Wetting Uttty Window Help

FECEICE
Default capture

Default data blocks
Mnemonics

Protocol error mask

L ER OO0 h@n |8
L

In the event that the SBAE-30 is not detected, the software will display the Hardware
Not Detected message.
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Launching Your USB Analyzer

Multiple Analyzers

uso x|

L Mo SBAE Hardware Found,
. Software will run in Simulation Mode.

0K I Cancel |

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

attach x|
28USE devices found

Attachto device [T 3:
Altach I Ahoat

Connecting via Ethernet

You may use the ethernet connection using any one of the following 3 supported
configurations:

1. The SBAE-30B connected to a network via a hub, switch, or similar device.

2. The SBAE-30B connected to the host computer (machine running the
application software), via a hub, switch or similar device.

3. The SBAE-30B connected directly to the host computer using a crossover cable.

Connecting to a Network

When connected to a network the SBAE-30B must communicate with the DHCP
server to establish a connection. The DHCP server will continually send the next
available IP address to the SBAE-30B until the SBAE-30B software is started.

When the user starts the software, the user may be prompted if they wish the software
to automatically use the offered IP address or if they wish to assign a specific IP
address (the assigned IP address needs to be on the same network segment as the host
computer). The menu also allows the user to save the selected option (automatic or
specific address). If the assigned IP address is not available, the OS will notify the
user of an IP address conflict.
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Internet Protocol (TCP/IP) Properties x|

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

% Dbtain an IP addiess automatically

" Use the tollowing IP address i il 0 0

[T Use a5 default at next apphication run

|

After the user clicks ‘OK’ the software will search for all SBAE-30B units connected
to the network, and will display a list of available SBAE-30B units. After the user
selects the desired SBAE-30B unit, the software will assign the IP address to the
selected unit, completing the connection and will launch the software.

a
Device List
Device ID ] InUse | Comnection Type | Device Type ]
P4 D00EB50000EF  No LSB SBAE 15
%4 m0000000000  Ne UsB SBAE 30

Careal_|

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 Catalyst board must communicate with the host
computer to establish a connection. The host computer will continually broadcast the
next available IP address to the Catalyst Board until the Catalyst software is started.

When the software starts, the user may be prompted if they wish the software to
automatically use the offered IP address or if they wish to assign a specific IP address
(the assigned IP address needs to be on the same network segment as the host
computer). The menu also allows the user to save the selected option (automatic or
specific address). If the assigned IP address is not available, the OS will notify the
user of an [P address conflict.

After the user clicks ‘OK’ the software will search for all Catalyst boards connected to
the network, and will display a list of available Catalyst boards, after the user selects
the desired Catalyst board, the software will assign the IP address to the selected
board, completing the connection and will launch the software.
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Launching Your USB Analyzer

LPT Port Setting

Your system Parallel Port may not necessarily be set to a Bi-directional mode even if
your system supports this mode.

Port Not Configured

If you continue to get a Hardware Not Detected message, even if you
have set the required LPT port, please check your system setting for your
Parallel Port.

Set The Parallel Port Mode

L.

Restart your computer and during boot, press F1 key to enter Setup (some
systems may use a different key than F1, please consult your system manual).

Once in setup select the Advanced, then Peripheral Configuration and then
Parallel Port Mode.

Select the Parallel Port to be configured. If your system supports Bi-directional
mode you must have choices for at least one of the following:

Bi-directional, ECP or EPP, preferably Bi-directional first then ECP
and last EPP.

Note that Standard or Compatible modes are not a Bi-directional
mode.

When finished with the configuration press ESC to exit setup and save the new
configuration.

Operating in Simulation Mode

Your system will operate in the Simulation Mode as default if the hardware is not
detected, however, you may operate in Simulation Mode directly without installing
the Analyzer hardware. To operate without hardware, select Hardware Not Installed
(Simulation Mode) in the LPT Port Setting dialog box and click OK.

The Analyzer software will launch and display the tool bar, but with the limitation that
the Analyzer will operate on static, previously captured bus data.

Limitations

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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Authorization

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

| Configuration Setting o . '
. Easy Mode 5 To enter the authorization code, click Configuration on the main toolbar and
Advanced Mode | then select Authorization to open the Authorization Code dialog.

Authorization

[ et snim Do S
32 Enter Authorization Code
 Authorization Code

.
[ ok | ccancel | Hep |

Enter the authorization code for the product(s) purchased and click OK.
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Example Projects

Your SBAE-30 includes a number of pre-defined example projects that you may use
to perform an immediate analysis without any setup.

The SBAE-30 system software comes with a pre-defined folder (Directory) structure
for storing all files. All pre-defined example files are stored in the Examples Folder.

B ) sBAE
) Doc
= |2 Examples
M I acp
) ade
) adm
() app
O e
i) irc
() OTG Dual-Role
) paf
) sdv
) smp
) tas
) UDD Scripts
I2) vbus Droop
+ | SystemData
+ | USE Driver

It is strongly recommended that you open some of these files to get an introduction to
the types of projects that can be created for the SBAE-30.

Project file type definition
*.acp Advanced capture project file
* ade Advanced emulation example
*adm  Device Emulation project file
* aoe OTG Exerciser file
*.app Advanced performance analysis project file
* asl Advanced Script language file
* bin Binary file
* cfg Viewer Display Configuration settings
*.cpr Custom project file
* dat Data block file
*.ecp Easy capture project file

*.epp Easy performance analysis file
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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

25



Catalyst Enterprises Inc.

Launching Your USB Analyzer

Run an example project

1. Click File on the main toolbar and then choose Open.

21
Lookin |3 cpr i Rt o = 53

Cap_adveap_easyexr.opr
Cap_easycap_advexr.cpr
per_advper_easyexr.cpr
per_easyper_advexr.cpr

File name. I'c ap_easycap_advex cpr Open I
(Custom Project Fila (*.cpr* e . ¢ 1 l

Analyzer Fit (" t35)
Sample Fie (" smp)
Inrush Cument File ("arc)

VBus Droop File (" vbd)

Data Blocks File (* dat)

Viewer RepontFiles [ 1pt)
Viewer Data Report Files (" vdi)
Scan Descnplor Files " sdv)
Teot Fide (" bd)

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

%) ¢\ program files| catalyst| shar\examples\cpr cap_easyrap_advesr.cpe i I oj x|

1+]

Dot Ceptue e T | Eyeicios Piogan | Tivia e | Setiogs | Froet o

T

D Ak [ooocon Encpont: [Fo0

~DataCaptte.
| [Evensting 3] Deveay [oEE Endgoit [0
= G T e Enpoit: [0
[ orie (7] Doy hdd: [t Errheii';lm

R

Fwwstentive T FBliestF T

T h
’V Evchudeplaks [ Exclude Wyets T

OutputFile - E‘FﬂUEHﬂM FILES\CATALYST\SBAE\Dul.smp __J [ fualg A Ia; ey
FieToage [ 505 ] }J _] ﬁ - Pntial Wamaly. Sciples 4o (1000

1% Fun Exziciser (%" Enking Momon [32651432 Samples]

: b

-

3. Click Run to execute the pre-defined example.
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Default Capture

The default capture offers you one button activation of a default project.
Your software includes a pre-defined default capture, however, you may elect to

define your own default capture by creating a new capture project and setting it to be
the Default Project for immediate capture.

(D Click the Default Capture button on the main toolbar to perform an immediate
o data capture and trigger.

After a short time a display of current bus activity will display.
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YO ODN0 g | WD TAMES | TS
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I F 7] 1 1 |
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F 0 SEL Ok =
| " B |Cev Adwren | nivesoaes Ak Ciace Fommst Do, W]
= ! %8 | cemTypeReged | F az SET_CLR =
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Creating Projects

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

:.'c-j Click the New Project button on the main toolbar to display the Project Setup
b .
dialog.

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

— e ———— & : ()|
T
. ==
(R | . Petounanca - Avanced Opton Devier Emulation & 016 Exerciser
" + O I = = .
,-'--” [Frem s
| ' Hol Essceier -Easy Opson ™ Host Ersicise - Advanced Opicn
> . Dm&E
_'f_{ﬂ_‘_“’"_ | I T~ Hodt Esmcian - Easy Opbon -
| F Propct ote . Proec boie & terusih Carmet
Aidvance Device Emudsicn 0o
UnConbgred Curerd
=
Audvarce OTG Evescioer o
Suapend Cumend
Dierating Cusent
VLS
VBUIS Diocer
Ers e 18
T

Capture and Timing Analysis Projects
See page 31 for setup of an Easy Mode Capture.

See page 50 for setup of an Advanced Mode Capture.
See page 42 for setup of an Easy Mode Exerciser.
See page 60 for setup of an Advanced Mode Exerciser.

See page 111 for setup of Easy and Advanced Mode Timing Analysis.
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Performance Analysis Projects

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

See page 97 for setup of an Easy Mode Performance Analysis.

See page 100 for setup of an Advanced Mode Performance Analysis.

Device Emulation & OTG Advanced Exerciser

Check the Emulation to be used to open the corresponding project setup dialog.
See page 116 for setup of an Easy Mode Device Emulation.
See page 122 for setup of an Advanced Mode Device Emulation.

See page 127 for setup of the OTG Advanced Exerciser.

Current & Voltage Measurements

Check the desired measurement type to start the measurement.
See page 145 to perform an Inrush Current measurement.

See page 136 to perform an Unconfigured Current measurement.
See page 150 to perform an Suspend Current measurement.

See page 138 to perform an Operating Current measurement.
See page 141 to perform a VBus measurement.

See page 143 to perform a VBus droop measurement.

29



Catalyst Enterprises Inc. Launching Your USB Analyzer

30



Protocol Analysis Catalyst Enterprises, Inc.

Protocol Analysis

Easy Mode (Pre-Defined Setups)

This mode allows you to operate the SBAE-30 with a minimum of setup. You may
perform a Trigger and Data capture only, or program an Exerciser to generate bus
traffic for triggering and data capture. Figure 12 shows a functional Capture and

| v
v v v v v

—_— |DEVICE| ==|HOST}= |DEVICE —— ———— |0TG| = == =|DEVICE |- —-| HOST I— HOST|- |DEVICEI-

Trigger setup.
[F—— e e e e e e e e e e e = == —;
I SBAE-30 I
I - Timing and Clock Distribution I
| - Real Time Protocol Error and Event Recognition |
| - High Speed State Machine (Sequencer) I
| |
| |
I v v v v A4 v A4 I
| |
| MEMORY| MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY |
| = |
| |
| |
A
| I
I INRUSH & ALL SPEED TIMING ALL SPEED |
SUSPEND usB2.0 |¢ [ANALYZER| | OTG DEVICE HOST USB2.0 AUX.
I| CURRENT ANALYZER I,| [EXERCISER| "|EMULATION| |EXERCISER|| ANALYZER |
DIGITIZER & =

: MEASUREMENT I

7'y 3 X A I
| I
| I
| |
L 1

HOST
CONTROLLER USB DEVICE

Figure 12 Capture and Trigger Functional Connection
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Easy Data Capture

File Edit View Run Configuration Setting Uttty Window Help

-2 W 2R Q@D -0t ED W

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

on page 28.
| @ Click the Green button on the main toolbar to open the last saved project.
New Project To start a New project, click File, New and choose Analyzer Host
Exerciser Project.
[E] £\ Program Files\CATALYST\SBAE Examplescpe Newcpr —|of x|
Diata Captire anel Tagger | Suenciver Fragien | Tane Ansheet | Seltings | Frojes Hote | =
Teigger
I Endocin: [Foo0 !
Qa]a[‘anlu:
i |Eveithing | Endpant: 00
: = = Ervbckl: [0
i [He L | D bk [20000 Endpoinl : ,_m
! TE::;?:H“H& Al Enchuds Mysts T E;::dal{seohim ul Esaluds §0F I .
Ongpat Fila:  |CAPROGRAKM FILES\CATALYSTVERAE\DuL 2mp _I ™ Aukg Fun [ 1=
PreTogaer (5031 4 [l | & Patid Memary, Savples Mo [1000 Il
™ RunEserciser 1 Erhire Memao [33554432 Sareples] E_F
« |

Figure 13 Trigger and Capture Data Dialog Box

1. Click the drop-down arrow next to the Trigger drop-down list box and choose a
trigger. Table 4 on page 39 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.

2. If known, you may 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.
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— Trigger

Any Transaction :l

Bus Reset

- {Resume

D|Suspend

| Chirp

HNP

ISRP

|Session

Protocol Emar

|Setup Transaction -
1In Transaction

Out Transaction

Ping Transaction

| Split Setup Transaction

Split Bulk IN Transaction

Split Bulk OUT Transaction v

Figure 14 Trigger Choices in High Speed Mode

3. Choose up to 3 Data Capture selections from the 3 available Data Capture drop-
down list boxes. Table 5 on page 40 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.

—Data Capture

Everything v

Ewverythin
|Any Transactions
Custom Transaction
Setup Transaction
In Transaction

Qut Transaction e
Ping Transaction

_|Split Setup Transaction |
Split Bulk IN Transaction
Split Bulk OUT Transaction ;l

Figure 15 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.

4. Click Run to capture and trigger immediately and wait for the results to be
displayed as shown in Figure 16.

For ways to enhance your results analysis in the results display, see “Display
Manipulation” on page 155.
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Data Capture Options

The capture and triggering is performed with default Data Capture
Options. For explanation on setting the Data Capture Options see page 40.
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Trigger on Data

Figure 16 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:

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

Choose Packet Type

loi x|

{*} New Easy Data Capture Project]

Dt Capiian ard T905! | Exerciar Prcayam | Sebing: | Prapect Mote |
- Trigger

[Data x| Tupe:[amy Datn =
|& Pagkel T Palem O Lenigh Datall
[p3it
L E'5)
~Diata Caplure {rData i
[Evamining 7] Dewdd: [T Erdpont: [0

Figure 17 Trigger on a Data Packet Dialog

Click the down arrow next to the Type list box and select a packet type to

trigger on.

Trigger on a Data Pattern To trigger on a data pattern check the Pattern button. A pattern may be

Multiple Transactions

Set Address

spread across up to 8 similar transaction types by checking the Multiple
Transaction check box.

{£) Mew Easy Data Capture Project] =10] x|
Data Capture and Trigger | Exercises Progiam | Setings | Picject Note |
Trigo=r
Diat = Doy Adeh s [Mo0000dd Endgoin:. [2400
oo — =1 oot [ ] ..
| Packet © Palten  Lengh DataPatien oo = nigge
M ; i s ol 2 oJ =
I Mutighe T [ B bytes]
Data Captiie [Hub Port Enatle 1]
Hub xtgnublc%]
- Diav. Add - [0 ][HuE Pet Beer Biril
| [Eveting | o [ Hus Pait Prver 4]
I[;..‘..SP\:tPlt;wel 5]
- . [F(Get Sting Dezc]
| [ 21" pev.aga: [S{Ge S D 2
I 2] =

Figure 18 Trigger on Data Pattern Dialog

Click the down arrow next to the Data Pattern list box and select a pre-
defined pattern, or enter a pattern directly in the list box (8 Bytes
maximum).

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|

r~ Transaction type 1 i~ Data type
In

Setup

Figure 19 Advanced Trigger Setting Dialog

Specify a Device Address and an Endpoint Address to prevent
mis-triggering by different devices.
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Trigger on Data Length  To trigger on Data Length check the Length button.

[E) Mew Easy Dats Capture Prajack] =B1xl

Diata Caphurs andd Togoet | Euercises Program | Setngs | Project Moke |

g -
[oaa | Do Addr = [5600000 Endoors: 12000 e
e A e T e
~Data Capnite
| [Eventting =] Devade: [B55550 [EE]  Endesre: 5550 5] ' ‘

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

!Greawrlhan VI Data PayfoadL,engﬂ'lI 4 | Bytes

Sample Capture Result for trigger on data pattern

Figure 20 shows a capture result with a trigger on a data pattern

identified.

5 J— I £ | [ 1t
1 | 45 | Token In | L | -000.000 D36 20 |
T..EJ Data Pattem Triggered On | P | ==& | pack
Click to view Transactions | 1 | e | D
_ P | me=| PacketType || S Stert Time ||
Az ACK | L | 00000003913 |

. p 3= | Event Type | Stert Time J

:I-I; g 4 | AWM = 49T | L mmin M it s nnn nnnoasa4s |

Figure 20 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 21.

Triggering Transactions x|
Transcation No. ] Packet [Type , No.] |
14 Datal # 43
15 DataD #t 46
- Trigged On

Data Type Data

Transaction Type Ifﬂ

Data Pattemn 000000

0000000000000001
" Hex ' Binaiy  ASCI

Close

Figure 21 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.
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Figure 22 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 1 Exerciser Prograrn] TirningAnaIyzer' Setiings ]
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ETERNRSTRS - ‘ Dev. Ac
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. |Everw1mg ‘:1 Dev. Ac
To trigger on PE Select Protocol Error from the Trigger drop-down list. For a definition

of protocol errors see page 93.
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Figure 23 Triggering on Protocol Errors
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Exclude Protocol Errors To exclude specific protocol errors from triggering you may mask out the
unwanted protocol errors by defining a Protocol Error mask.

toolbar to open the Protocol Errors Dialog box. Uncheck the protocol errors that

% To mask the undesired protocol errors, click the Protocol Errors Button on the

you wish to exclude and click OK.

‘Disable protocol error for trigger i ﬂﬁl

VIERRD-
vIERR1
VIERR2-
VIERA3-
VIERR4 -
VIERRS -
VIERRE -
VIERRT -
VIERRS -
VIERRS -
wIERR1O
VIERR11
VIERR12
VIERR13
wERR14

Bit Stuff

-PID Error

PID Unknown

Syne Emor

CRCS Enor

CRCVE Erer

Frame Len

Babble

Data Toggle

EOP Emor

- Loss of Activity

- Timeout

- Bus Emor

- Short Inter Packet Delay
- Truneated Transaction

DK I Cancel

Enable All Protocol Errors | - Disable All Protocol Ervors

Disabling protocol enors can make post-processing more efficient.

Figure 24 Protocol Error Mask
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Table 4 Pre-Defined Trigger Selections

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 ISplit Isochronous OUT Transaction*

8 |HNP (OTG event) 24 JSetup With Preamble Transaction”

9 |SRP (OTG event) 25 | Asynchronous IN With Preamble Transaction”
10 |Session (OTG event) 26 | Asynchronous OUT With Preamble Transaction”
11 JProtocol Error 27 |Timing Patterns (Note 4.)

12 ]Setup Transaction 28 [VBus Measurement (Note 2.)

13 JIn Transaction 28 |Operating Current (Note 3.)

14 |Out Transaction 29 [Manual

15 |Ping Transaction* 30 |External

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 2usec with a

tolerance of £10mV

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

Note 4. Triggering on Timing Patterns 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

Pre-Trigger Data

You may limit the captured data display to a specific number of samples
by checking Partial Memory and entering the number of Samples to be
captured or, you may 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 be captured before and after the triggering event. You may change this
percentage by dragging the slider to the desired value.

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 number
pre-trigger event data can be stored. In these cases the data display will
show fewer than the specified data points prior to the triggering event. For
more detail see Pre-Trigger on page 95.

Manual Trigger Select this option when you wish to manually interrupt the data capture
based on some external event. Select this option from the Trigger drop
down list (see page 37) and start the capture. Data will be continually
captured to memory and overwritten as required until you push the
Manual Trigger button on the front panel.

Auto Run 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 will 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

1 Everything 10 | Split Bulk OUT Transaction

2 Any Transaction 11 | Split Interrupt IN Transaction

3 Custom Transaction 12 | Split Interrupt OUT Transaction

4 Setup Transaction 13 | Split Isochronous IN Transaction

5 In Transaction 14 | Split Isochronous OUT Transaction

6 Out Transaction 15 | Setup with Preamble Transaction

7 Ping Transaction 16 | Asynchronous IN with Preamble Transaction

8 Split Setup Transaction 17 | Asynchronous OUT with Preamble Transaction

9 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.

ogram FleshCATALYST SBAE Examplest cprt New.cpr _|of x|

Cieka Cephune andl Trigger | Ewpsciser Faagram | Tiring Anabeess | Sattings | Frojest Note |
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Figure 25 Custom Transaction Dialog

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

~Data Capture
Il:ustclm Tranzaction EI (" Caplure ( Exclude

| Dew

{ | - ] Transaction Type

0 [Bux out .
Bulk IN Ba

=oa | Packet Type |PIE(Ein)| Check(Bin

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

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

To perform Exercise and Capture you must connect the Exerciser to the port that is
used for analysis with the external cable provided. Figure 26 shows a functional

Exercise and Capture setup for a High Speed Device.

SBAE-30

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

| |
| |
| |
| |
| |
| |
|
I v v A4 v A 4 v v I
|
| MEMORY] MEMORY]| MEMORY MEMORY MEMORY MEMORY MEMORY |
|
|
| ‘ I
I |
I : '
| INRUSH & ALL SPEED TIMING ALL SPEED |
SUSPEND USB 2.0 < [ANALYZER I, OTG N DEVICE HOST USB2.0 AUX. |
I| CURRENT ANALYZER I,| [EXERCISER| "|EMULATION|  [EXERCISER| | ANALYZER I
DIGITIZER &
I mEASUREMENT * |
: X Y X A |
I |
I l A\ 4 I
v v v 4 v |
L — |[DEVICE}= — |HOST}=— EV'CE —_——————= |0TG| == == =|DEVICE| — — | HOST |— HOST|— |DEVICE|—

EXTERNAL CABLE

USB DEVICE

Figure 26 Exercise and Capture Functional Connection
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Set up the Device

Programming the Exerciser in Easy Mode

Click the Exerciser Program tab to open the Exerciser Programming dialog box as

shown in Figure 27.

% Mew Custom Projectd

_jojx
Deata Caphune and Trggar ExsicaerFrogom |Sesings | Projact Mate | =
ek AvtmrDe T aabbd) oWk Areh e ol CEREITYRE e
r o =l w1 o0 [ o000 [convol B | |
Start vt

® Resume (" BuaReoet *

Lo | DaitcaMama | Endpoint | Corrmand | Sclaeinr [oaa ] i

Insan

Dkt

Frd e

OwpulFila:  |SPRIGRAM FLES\CATAL BT\ SBAESSAE-H0 P2 11\ duisma J I AugFan |

Pre-TriggeriB0%] 4] | ¥ o Foslplemon: Semples o [1300 L
I P B ey (47 Sonins [EA=T] o
4 '

Figure 27 Exerciser Easy Mode Programming Dialog Box

You must use Find Device first in order for the SBAE to enumerate the

device automatically. After enumeration is completed, the SBAE will
send SOF or Keep Alive packets to prevent the device for entering a

suspended state.

Click Find 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 the SBAE-30 detects connected

to the Main Analyzer USB port.

After a short time the connected USB Device identification appears in the Attached

Device list box as shown in Figure 28.
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Data

Insert Line

{i] hew Custom Projectd _|oj x|
Facket| Sequencer Eviciier Plogran | Timinganshiae | Sebings | Frowect Mot | =
Aleacked lie Endprit Tyoe Commerad
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i~ Sibeat valh-
| & Fissume € Bus Resat | \*
Devios Name | Encport | Corrmar [ Sekectee | Dats | s
Insprt
[rleie
o
5,3
Frd Dev.
Ouput File:  [C\PROGRAM FILES\CATALYST\SBAE\Dut smp __I T dugkun B (e
PreTogae (5051 4] I | | ' Pastiol Marmary, SamplesNo: [T000 Jil}
(i My G542 Sarped) .
o | ;{'i

Figure 28 Device Ildentified

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 as required.

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 46.

{5} New Custans Projectd _|of x|
Packet | Sequercal Exercise Frogan | Timing Anabias: | Settings | Proiect Nato | =
it AtlactedDer.  Speed  Dovadd Endprt Endort Type Conmiand Dtz I ‘

T user Dt ] [High =] [ 00 [0000" [eute =] fout | =]
Shart wath -
* Rasume " BusHeiel

Endpoir Command Selactol Data

1TNEE"S

L ]
Cantrof [00)
Bk 00|

U

s
cwee Liaer Dal 0] Conbicl (08} Set dacdess Adiy = 00 Insest
End  Uises Del (00 Bk §00) out §
Delete
"
5.5
Find [Ay.
Ouipud Fe: [CAPROGRAM FILESACATALYST\S BAEVOW, smp =] ™ sulgFun [2 ¢
PieTigpa (50| 4| i | | & Partisl Mooy, Semsples Ho: 1000

it Memoy (532 Sanples) = 1
| | Ld

Figure 29 Sample Exerciser Program

You may insert an additional program line anywhere in the program by
highlighting an existing program line above which you wish to insert the
new line, define the command and click the Insert button.
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Define loops To define program loops, click under Loops in the program line where
you wish for the loop to start and choose Start. Similarly click under
Loops in the program line where you wish the loop to end and choose
End. See page 46 for setting the number of times to run the loop.

Enable Exerciser Make sure that the Run Exerciser check box is checked.
Choose Trigger and Capture Options

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

ew Easy Data Capture Project3
Data Capture and Trigger | Exerciser Program | Seftings | Proiect Nate |
— Trigoer
Dev. Add
—Data Capture
|Everything =l Dev, Add
] Nane ;I Dev. &dd

Figure 30 Sample Trigger and Data Capture Selection

Click Run to exercise the Device and wait for the captured results to be displayed as
shown in Figure 31.
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Figure 31 Captured Data Display
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Settings
Click the Settings tab to open the Project settings dialog box as shown in Figure 32.
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Figure 32 Project Settings Dialog Box

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

Looping You may specify the number of times that you wish the command line(s)
to loop or to run continually. You may set the number of times from 2 to a
maximum of 1048575 times.

Clock 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 the desired Clocks choice. The available choices are 4 pre-set clock
speeds and an External clock which must be connected to the Analyzer as

described on page 9.

Generate SOFs/Keep Alives when exerciser program ends Check this box to keep device from
suspending.

Data Blocks If you require a new data block, click the ré button next to the

Data Block File dialog to open the data block definition dialog. Define a
new data block as described on page 75.

High Speed Test Mode When a High Speed USB Device is set into a Test_Packet mode it must
respond with a standard Data0 packet with pre-defined data. Selecting
this option will allow the capture of this packet.

High Speed Test Mode Usage -

1. Set Test Mode on the Device (This can be performed using the exerciser).
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2. On 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 37, click the
Trigger Mask button in the Project Settings dialog repeatedly to set the
desired 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 the desired
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 “SBAE-30 External I/O Connector Pin Assignment”
on page 16.

Transaction Retry The settings dialog default is per USB specification, however, you may
enter non standard conditions for your application.

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

~ [V Patial Data Payload Capture

&ny Transaction
Setup Transaction

In Transaction
Device Address (Hex) : I sl
Endpoint [Bin}: I>¢<>¢<

Mumber of Bytes ta Capture: I 0
From Data Payload Offset: | 0

You may 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 the connections must be made as
shown in Figure 33.

SBAE-30

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

A T A F h
l A 4

[
I |
I |
I |
I |
I |
I |
I |
v v v v A\ 4 v A\ 4 |
|
| MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY MEMORY I
|
| y
I |
I |
I ‘ |
| INRUSH & ALL SPEED TIMING ALL SPEED I
SUSPEND USB 2.0 - | ANALYZER] oTG DEVICE HOST USB2.0 AUX. |
| CURRENT ANALYZER EXERCISER| "~ |[EMULATION EXERCISER ANALYZER
|| DIGITIZER & - |
| MEASUREMENT |
I |
I |
I |
|

v \ 4 A 4 A 4 \ 4
L — |DEVICE == |HOST}=— |DEVICE — e = == == == = [OTG| == = =|DEVICE| — — | HOST I— HOST|— |DEVICE|—
IN
UsB
HUB DEVICE
HOST ouT
CONTROLLER
L

Figure 33 Auxiliary Connector in Hub Testing
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Auxiliary Port Data Capture

Analyzer Only

ERITTOTCAE—— =lafx
[hale Coptuie o Tiigge) | Exeicises Pragam | Timmg Snsyzer smfm]ﬁmuml
~ denabee § peedd 1~ Host Exaicieer = EEmE | ndaer 1~ Host Exeicnsan Trateacton Rely———
& Hiko Spasd Losop Couster -!akﬁuny Courkal — —Earor Aety Counter ||
1 hliia Plek = Iniirke  Irdrive
" Fubdan Speed 5 Otk | 0| & pumbe] 3
1 Murhes ]i e S|
£ High Spesd |
Evteenal Bits [IOO00000 | — [ Patia Diatas Paboad Capire ———
i | 77 SBAE Exeicies :u
T Germials SOFa/K pentivas when arscsar piogisi snd:
| ~Haeond Poit-
¥ Ensb= Stoe iEvay_Evem v| | =
ST Err E weril = =
1= Hi Soved Tl N ONE | =
—Diste Block Fie o — =
CAPROGRAM FILESCATALYST\SEAE G mtern. | 13
|3 BN
| Cupu Fje: [CAPROGRSM ALES\CATALYST\SBAE \DuLsmp [ | I dugPun [F0 o
| FraTigger (50 %)« | | & Fartaltemory, Samplezte [100
| P e I~ Evéee Mamcey CFSAI2 S gl
e 2 . ]

Figure 34 Auxiliary Port Data Capture Selection

When used for Hub testing the SBAE-30 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 an informative note about the current project click on the Project

Note tab and enter the data that you wish to associate with this project.

Drate Coptute ond Trigger | Erescisat Progran | Timirg Analas | Setings  Fiofect etz |
Das: Pom me  Tme: A
Carens Test 11
| Ouu e [CAPROGRAM FILES\CATALYST\SBAE \Ou arp | ™ muaRon 37 fee
| PeaTiigger (502) 4| [ | ® Paial Merion, Ssmplnehls: 000
I e e T W =
| 1¥

Figure 35 Easy Project Note
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Advanced Mode (User Defined)

This mode expands your 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

File Edit View Run Configuration Setting Utlity Window Help

-8 HdseRe 0-u|zan x|

Make sure that the configuration is set to use Advanced Analyzer. See “Creating
Projects” on page 28.

Last Project Clicking the Green button opens the last project saved.

New Project To start a New project, click File, New Analyzer/Host Exerciser Project.

For a custom project you must:
* Define a set of packets
*  Program the Sequencer
e Program the Exerciser (Optional)

Note: To perform data capture and triggering with exerciser generated data you must use the
Exerciser Port as shown in Figure 4.

Defining Packets

You may define up to 8 different packets. To define a packet, click on the Packet tab
to make sure that the packet definition dialog is displayed on top.

{2 New Data Capture Projecti =101 x|

Packet | Sequencer | Exercisss Piogram | Timing Anaeer | Settngs | Project Hote |

Facket | Pscket Type |PDIBIN)| ChizckiBin | DstatHex), 0 Byta(s) .| ERCE(Hex |
temsl [woota =] 1111 | oooo | (Hu Port Resst 2] E s |
Packet | + |pioiing| checkiBing | Dev Add(Bin) | EndP(Bin) | GRCS(ER)|
Namea [HCK 1061 | 0110 MO0 | XN | 000K
_Packet Inver _!‘P_(.E!.E‘!I MU RN R e (1 v | R R
Nupcﬁ Stall _‘lE}‘J_I (1% [1] MKJ{)O{ | X}{}D{ NH;O:)( |
Packet Lo o e FID(BiNY] CHechEin) | Dev. Addk(Bin) | EndP{Bin | CROSGER|

| Tokenin [=]71001| o110 | eocoooc | oooc | ecoos

| Packet Type  |PID(BIN)| ChecliBind | Dev. Addr(Bin] | EndP{E) | ResiEn) |
NemeS | Tokenn [w] 1001 | 0110 | 0000000 | 0000 | 000K

{ | Packet Type |PID(BIN)| ChieckiBin) | Dev. Add(Bin) | EndPiBin) | CRESEN)|
nmmep | Tokenmn [X] 1001 | 0110 | 00000%0 | 00 | R
_Packel | PacketType |POIBIN| CheckiBn) | Dev. Add(Bin) | EndPiBin) | CHCSER)
Name? | Token n 1601 | 0110 | 000000 | MKKK | 0K
(FPecket | PacketTyps |PID(@in)| Check(Bn) | Dev. fAddr(Bin) | EndP(Bin) | CRCS(EN)|
ramed | Tokenin [=] 000 | o0 HOCGKE | MMM | RHRK

uiipud File [CAFROGRAM FILES\CATALYST\SBAE-201\Dut smp I I Auka Run [70 e

PreTiguer[50%] 4] IC| | & Patid Memon. Samples Mo [1000 Bun I

" Eptie Memary (16777216 Samples)

Figure 36 New Project Dialog Box
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Packet Types1

Check

Device Address
Endpoint
CRC5

CRC16

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

SOF

SPLIT
IN
ouT
SETUP
PING

DATAO
DATA1
DATA2

MDATA

ACK
NAK
NYET
STALL
PRE

ERR

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

(Token) Defines split transaction type

(Token) Requests information from a Device
(Token) Designates a data transfer to a device
(Token) Indicates the start of a control transfer

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

Data Packet PID even
Data Packet PID odd

Data Packet PID for High Speed, High bandwidth
Isochronous transactions

Data Packet PID High Speed Split or High bandwidth
Isochronous transactions

Target received data without error
Target unable to accept data

No response yet from receiver
Indicates error preventing data transfer

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

Split transaction error handshake (High speed mode only)

User Defined  Arbitrary set of patterns that you define

2. Complete the enabled packet definition parameters for the selected packet Type

Default value that can be changed to search for other check values on the

bus

The address of the token packet to capture (0-7F)

The end point of the token packet (0-15) (Entered in binary)

Default value that can be changed to search for other CRCS5 values on the
bus. (5 bit CRC used by packets other than data)

Default value that can be changed 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 the SBAE-30 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
on 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 75.

User Defined Dialog When you choose a “User Defined” packet type, the following dialog
opens allowing you to define an arbitrary set of patterns by checking the

available choices.

User Defined Packet Dialog ] Sl Pl

- Token ~Data
Datal

JDatal
[ 1Data2
CIMData

Select &l I Select Al

~Handshake
S

~ Special
[C]Etr Preamble
[15plit
["1Ping

Select &l I Select &ll |

[)a‘sficaﬁ\.ddr:lF End Point: |~

ResetAl | [ OK | Cconcel [‘

Figure 37

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 will get the following warning message.

Overlap Warnning x|

N

AD QO O O B L) R =

Your Selection Contains These Packets :

- Token Out
- ACK

- Datal

- Ph-g

- SOF

= Myet

- Dataz

- Split

- Token In
10 = NAK

11 - Datal
12 - Preamble
13- Setup

14 - Stall

15 - MData

Do Yau Wank To Proceed?

OK I Cancel |

Figure 38 Overlap Warning

If you proceed with overlapping selections the result will be entries that cannot be
edited because of don’t care entries. For example, combining 1101 with 1001 results

in 1X01.
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The Sequencer

The Sequencer is used for data capture manipulation, generating complex triggering
and starting the exerciser if required. The 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 “State(”. Each state can be programmed to go to any other state
depending upon the occurrence of certain 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.

A trigger may be set in the Sequencer to occur at any state on:

»  Every Packet (Unconditional)
» Every Event (Unconditional)
*  The occurrence of any Packet or a boolean expressions of packets.

*  The occurrence of Bus_Idle, Resume, Bus_Reset, Disconnect, Keep
Alive, Suspend, Chirp, Session, SRP, Connect, HNP or Protocol Error

Sequencer Operation Overview

Whenever a project is commanded to run the SBAE-30 starts monitoring data on the
bus and starts the sequencer in “State0”. “State0” may be user programmed to start
capture immediately (Default) or wait for a specific occurrence on the bus. The
choices of what to capture are user selectable and are:

e 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 is
programmed to transition to another state selected by the user.

Each state may be programmed to output an external bit pattern, set a trigger and
change what is to be captured. If the capture involves the use of the exerciser you may
only start it in “State0”.
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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 39.

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

Define what to capture

Set Start or Stop data capture |

() New Data Capture Project] =18} =}l
\ R g 3 ____ M"ml

e State Al s
While Capturing All UJSB Ewents At "Every_Event { Add State
*Namel" Occurs *..." Then GOTO "Statel" —_

| —1 therwise Contimie With This State } {3
[EZAL AddElsa f
/ @ Statel { ... e

.. L. Set_Trigger

Choose condition for state transition TWhie Capturing A1l USB Events At "Evpry_Event' { Balla
If"Any USE_Event' Occurs ® " Ther GOTO "Statel® ———

Otherwise Continue With This State } @
i Delele Al

Choose next state {}

Fort

- El
1=l LFJ FuillView
Output File [CPROGRAM FILES\CATALTS T\SBAE-30.140ul smp L] T bugRun [T e
Fre-Trigger | 50 % | 1| | M & Pastisl Memen. Sameles o [1000 Run
" Eptite Memoiy [1E777216 S angles)

Figure 39 Sequencer Programming Dialog

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

* Click the Add State button to add additional states as required, up to 32
Add State
Program State( 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 {-
While Cap Set_Trigger ﬂ ]

If '"Name|Stari_Exerciser

.+ |External_Bits
Otherwi| " =

} Set_Counter1
@ Statel { ' Sat Timard Ll

2. Choose one or all of the available choices one at a time.
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Counters

Start Exerciser

External Outputs

The sequencer incorporates two counters each of which may be
configured as a timer or an event counter with the following commands:
e Set Timerl

* Set Counterl

* Enable Timerl

* Enable Counterl

e Set Timer2

* Set_Counter2

* Enable Timer2

* Enable Counter2

The counters may be set with the Set Timer and Set Counter commands
with corresponding timer or counter values in any state.

@ Statel {
Set Trigger & Set Counter] To: "93" Count @ "Name "
Whie Captwing &1 USE Events ot *Every Evert® |
I " Any_USE_Event" Occurs *...* Then GOTO "Stabel"
Otherwise Contims With Thes State }

Whenever a state transition occurs, the timer or counter will stop unless
an Enable Timer or Enable_Counter command is set in the next state.

@ Stated {}
s {
: igger & Sat Counter] Ta @ 00" Count ! "Namel®

Whale Capraring All USE Events At "Every Event" {
If' 4oy USE_Event” Occwrs " " Then GOTO *Staze |
Crtherwise Contmue With This State |

1
1
© State2 { ..
Enable_Timer)
Wiale Capturing Al USE Events At "Every Event” {
I any_USE_Event™ Occurs " " Then GOTO *State2*
Oitherwise Coatinue With This State |

1

You may 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 60.

You may set the 8 external output bits on the output connector at any state
by clicking the ellipses next to the sate and choosing External_Bits from
the drop-down list for that state and then entering a desired bit pattern.
See page 16 for external output connector pin assignment.

3. To define what is to be captured, click the “Every_Event” to display the
capture choices.

‘B Events At "Every Ewent" {
" Then GOTO "Statel"
Fith Ths State }

Evem_Ewent
Evem Packet

'B Events At "Every_Event” ﬁ:m;

Occurs *..." Then GOTO "8

Every Event is the default, however, you may choose every packet, a specific
packet or event or create a boolean expression from the available choices.
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Create Boolean Expression You may create a boolean expression by clicking the left mouse button
immediately after entering the first parameter to open the boolean list
box. Choose the desired boolean operator and then select the next
parameter in the expression resulting e.g. Name2+Name3.

If "Name2" Occurs "..." Th
Otherwise Mnntrme Wfith '

E

tatel { ...
et_Trigger
vhile Captm
If "Any U
Otherwis

The operator convention used is + for “or” and * for “and”.

4. To transition to another state click the blue “Namel” to display the transition
choices.

Vhile Capturing &1l USE Events &
If "Name1*" Occurs "..." Then GO
Otherwise Mnntirme 1Ath This St

Any_USB_Event -
Any_USB_Packet

Name1

Statel { ...

Set_Trigger

While Capturi |Name3
If"A.ny_.USI Nacia5 ~|

Choose a packet or bus event or create a logical expression. When this choice is
detected on the bus, the sequencer will transition to another state.

5. Choose the next state by clicking the blue “Statel” to display the available
states and choose the next state.

3 Events At "Every Event" {
Then GOTO "HEW"

fith This State }
Statel

3 Events At "Every E
Jocurs ".." Then GOT
Tith Thie State )

6. The SBAE-30 starts capturing all bus activity at start by default. To delay the
start of capture until some occurrence, click the blue “While” to toggle it to

“Stop”.

® StateD { ...

Set_Tngger
Stop [Capturing All USB Events {
If "Namel" Ocecurs """ Then GC
Otherwise Continue With This §

1
® Statel { .
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7. 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.

2 2

By clicking the ellipses after If “Packet” Occurs”...” and choosing either,
Tag Event or Discard you may identify a block of data to be discarded. Setting
Tag_Event will tag the start of a data discard and setting Discard will designate
the point up to which the data is to be discarded. Data will be discarded between

Timer1_Blapsed

Discard

the last Tag_Event set and the Discard set.

Add Else If

D

Add Else If

You may include Else If statements in your program to allow the
transition to additional states.

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

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

To Delete a a Parameter Highlight it and push the delete key on the keyboard.

Optimized Workspace To avoid scrolling the display in long sequencer programs, you may

(5]
Full View

To delete a State

Manual Trigger

minimize completed states by clicking the symbol next to the state to be
minimized. To expand the minimized state, click the state name.
Alternatively this can be accomplished by clicking on the state name.

You may maximize your workspace to full screen by clicking the Full View
button

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

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

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

Protocol Errors

You may set the sequencer to trigger on protocol errors at any state by clicking
“Packet” and then choosing Protocol Error. If you wish for some of the
protocol errors to be excluded then set the protocol mask as described in the
following section.

For a description of the detected protocol errors see page 93.
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Setting a Protocol Error Mask

toolbar to open the Protocol Errors Dialog box. Uncheck the protocol errors that

% To mask undesired protocol errors, click the Protocol Errors Button on the
you wish to exclude and click OK.

E.':jfnah!e"-..D isable protocol error for trigger llﬁl

VIERRD - Bit Stuff

VIERF - PID Error

VIERRZ2 - PID Unknawn
WwERR3 - Sync Emor
VIERR4 - CRCS Evrar
W|ERRS - CRC1E Enor

v|ERRE - Frane Len
WIERR7 - Babble

VIERRS - Data Toggle
V|ERRS - EOP Enar

VIERR10 - Loss of Activity
VIERRTT - Timeout

VIERR12 - Bus Emor

VIERR13 - Shait Inter Facket Delay
WERR14 - Tiuncated Transaction

oK I Cancel Enable All Protocal Errars I Dizable &l Pratacol Emors

Disabling protocol enors can make post-processing more efficiznt,

Figure 40 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 4.

Programming the Exerciser In Advanced Mode

To program the exerciser click the Exerciser Program tab open the exerciser
programming dialog box as shown in Figure 41

3 Mew Data Capture Projectl ol %

Packs | Secusncer Eieicitel Frogiam | Timing Anabizai | Sating: | Project Nite |

*F o wEw T O sla s ol e[ A A A8 & e [B] ] «[From:

Ougul Fie [CAPROGRAM FLES'CATALYSTREBAE \Dut s i I AungFun [ .

Fre-Trioge: | 50% | il 1] | % Patlial Memery, Samplex Mo [1000 Hin

™ Entie Mamory (33554432 Samolez)

Figure 41 Exerciser Programming Dialog Box

Set the Host Speed First! Click the down arrow for the speed selection drop-down box and choose
the desired operating speed.

Maximum Program Lines You may 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 be added and select the
type of program lines to be added by clicking the appropriate category
button from the choices shown below and then selecting the line type.

Add/Insert Event
{ '/7 Add/Insert Transfer

-
=) | moe) E=3
| == = @
A Delete Program Line
Add/Insert Split Transaction
Add/Insert Transaction
Add/Insert Packet

Add/Insert Toggle (Shown in Add state)

Insert Program Lines You may always insert additional program lines as required by
positioning the cursor on an existing line. Click the Add/Insert toggle to
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the insert state, enter the number of lines to be inserted and click the
appropriate line type button and select the line type to be inserted. The
specified number of lines will be inserted above the line where you
positioned the cursor

Delete Program Lines To delete a program line, position the cursor in the line that you wish to
remove and click the Delete button. You may 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.

1. Click the Add/Insert Event button and choose Reset from the drop-down list to
add a Bus Reset Event.

(& New Custom Projecth P [T 3|
Packet | Sequencer Exsicis=t Piocsan | Tiring dnalimer | Settings | Frojesi Meta | S
B[ = =[] o] %] O S]] ST STE] ] % [F1] -]« [Faim s

ELS LE o
RESME
FEEF ALIVE
CONNECT
DISCONNECT
4 " z
Quput File: [CAFROGRAM FILES\CATALYST\SEAE \Dulsmp =] I~ AugRun [0 !
PieTigger (505 4] | ] & Partio Moy, SangiesHo: [1008 I
T Erhre Memons [135544372 Samples] __"-J-II _-:!. -
'l | i

Figure 42 Adding a Bus Reset
Add a Control Transfer(s)

2. Click the Add/Insert Transfer button and choose Control from the drop-down
list to add a control transfer line.
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3 New Dista Caphure Project] =|of=|
Pocket | Sequencer Ermcios Piogrem | Timing anabze: | Settings | Poaioct Hote |
! N T T k| O | Twpe | Recwenl | WRequsstfEx) | Mew
= 5 0 ¢ INTOUT o | HTuDE Stancard [+] Desice [7]  SAdde: [7]
IS0 -
IS0 ouT
SFLIT CONTROL
SELET BLLE TN
SPLIT ELLK QUT
SPLIT INT IN
SPLIT INT QUT
SPLIT IS0 1K
SPLIT I50 GUT
P
Dutput Fie [CAFROGRAM FILES\CATALYST\SBAE DU, o7p = I oaugRun 70 e
FreTagger [0%] 4] el -+  Pallal Memoyy, Sampiez o [T000° o
™ Enfie Hemo (305544325 awgleil =

Figure 43 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 46.

Transfer type The default transfer type is Standard, however you may additionally
choose Class, Vendor or user defined by clicking the down arrow under
Type and making the appropriate choice from the drop-down list.

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

Type | Recipient |  bRequest(Hex) | wValue(Hex) | windex(Hex) | wiength(Hex) |

Class j Device EI 05 ' 2 | 0 | 0 |
Standard

Reserved

Figure 44 Choosing Class

select Class Dialog x|

Select class name
h——l“m | G |

None

d

Figure 45 Select Class Dialog
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4. Click the down arrow for Select class name, choose a pre-defined class, click
OK and click in the blank program entry area to register your choice. Note that
once you register your choice, all of the parameters for the transfer line are
updated automatically for the request or command selected.

Specify a new Class You may specify a new class by clicking Classes in the Select Class
Dialog and proceed as described on page 65.

5. To choose a request or command, click the down arrow under bRequest(Hex),
choose a request or command and click in the blank program entry area to
register your choice. Note that once you register your choice, all of the
parameters for the transfer line are updated automatically for the request or
command selected.

| Type | Recipient | bReguest(Hex) J Desc Type | Desc IndextHex) | windex(Hex) | Desc Len(Hex) |

|| standard [¥] Device Eﬂca Deseriptor > pevice [+] 0 0 | 12 |
et Descriptor P9
Set Descriptor
Get Configuration

Set Configuration
Get Interface

Figure 46 Choosing a Request or Command

6. Enter and set up additional Control Transfers e.g. Set Address as required to set
up the exercising session.

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)

7. Click the Add/Insert Transfer button and choose a desired data transfer from the
drop-down list e.g Bulk Out.

73 Mew Data Captuee Projedt | =101 x|
Fackat | Sequencer Erociser Piogom | Tusing dnabze: | Sating: | Proiect Noe |
_II_:I = Wt‘l’ *J_JLJLI oje/B] 4] 2] 28] & &[5 o] [Forses
0 R |
N T e iG] e || Tye | Fespert | bhsusitey [
3 0 1 INTouT | BTok |E| Standort [w] Dewee [w] oretConngiration |E|
1501
M oon ol | e | mesa | s |
. - e | HTaD E' Shandard B Device. E‘ Sak Ldoteas E‘
i R le  SPUTELLEN Tma | Gay) Ackkibied | S8 Ba | Transacions Nofbec) | Tranater Dnta(H
! ° SPLET BLLE QUT 552 | a2 | oam | 1 |n.m1.domm
SPUIT INT 1N
SPLET INT QUT
SALIT IS0 N
SPLIT IS0 OUT
- I 13 =
Cutput Fie [CAPRDGRAM FILES\CATALYST\SBAENJu srrp I I bugRun [0 10
FreTagger(30%] 4 I i | (% Patial Mewory, Samplestio [1000 e
B bamoi (53554432 Sanlec] =

Figure 47 Adding a Data Transfer in High Speed Protocol
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Set up Data Transfer

For each data transfer inserted you must specify the appropriate Device

and Endpoint addresses. Additionally, for Out Transfers, you may specify
the data to be transferred, either as a pre-defined data block or manually
entered data at the transfer level or directly entered at the transaction

level.

Dev. Addr(Hex) |EnidfiHex)|  Transactions No(Dec) |

Transfer Data(Hex) gJ

U2 |

1 | Disabled Data Block Transfer [+]

Figure 48 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 the endpoint number

desired.

Note: The example shows data entry in Hex, however, you may right
click the EndP(Hex), choose Format and change the entry format to

Binary or Decimal.

Define Endpoint Settings

iell

Click the Define/Modify endpoint settings Button to open the endpoint setting

dialog.

— Device Addresses 1 Endponts Mo———————————  —Classes Hame
Endpoint 001

| Dev Addi 0x00

Max Packet Size

HUE
Clags 1
MNane

[iE Add & Modfy Classes |
Endpoints Properties -
Device Address | EndpointMo | Max Packet Size | Class Name | *
000 0400 8 HUB T
Remove
F!emweAﬂ

Canceil

Figure 49 Endpoint Setting Dialog
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1. Highlight the Device Address and then highlight each endpoint and enter a
packet size value in the Max Packet Size text box (only if other than the default
of 8 is required) and click Add button until all of the endpoints appear in the
Endpoint Properties box

2. Click OK.

Specifying a New Class

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

Class & Class Requests Definition Dialog 1. x|
~ClassName ——— |- Class Name :
Name | Type & Code i Default Setup Data I

Clear Hub Feature 2001 2001000000000000
Clear Port Feature 23 2301000001000000
Get Class Descriptor~ A006 A00600290000FFOO0
Get Hub Status A000 A000000000000400
Set Hub Featue 2003 2003000000000000
Set Poit Feature 2303 23030000071000000
Clear TT Bulfer 2308 23080000011000000
Reset TT 2309 2303000001000000
Get TT Status A304 #4304000001000000
Stop TT 230B 2308000001 000000
NewHeq 2000 2000000000000000

Add Clasz | Remove Class | Add | Modify I Remave I Remowe Al |
_Concel |

Figure 50 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.
x
Enter Class Mame: lU.ASS 1l
ITI Cancel |

Figure 51 Enter Class Name Dialog
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x|

IHUB ‘ Name | Type&Code | Defaut SetupData |

Request Specification Dialog x|

Request Mame : IhlewFleq

Request Type & Code : |2DEID

Setup Data Default Value : IZUDDBDBDDEHJDDGDEI
[ ok ] Cancel |

AddClass | Remove Class | Add | Modiy | Remove | Remave |

OK | Cancel |

Figure 52 Defining Requests for a New Class

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.
5. Repeat for all requests required for the new class.
6. 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 may 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 in specific
data that you wish to be used in this transfer.

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

J Dev. Addr(Hex)‘!-"r:-;il-’ (Hex |_‘ _Bvles Tranzferred(Dec) l Transfer Data(Hex) .&
J 02 | 1 | 784 FF] -
[Get Interface 1] -

[Get Configuration valug]
[Synch Frame -End1 for FrameO

[counter 401 Byte] -

Figure 53 Choosing Data to Transfer
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Important Note A significant advantage of this method of Data Transfer setup is that the
Exerciser program automatically generates the required number of
transactions, based on maximum packet size, to transfer the data block.
This is especially useful for large data blocks requiring perhaps hundreds
of transactions.

7. When the Endpoint number and the data to be transferred has been specified,
click in the blank program entry area to register your choice. Once the choice is
registered the Bytes Transferred(Dec) field will display the number of data out
Transactions created.

8. Add additional transfers as required.

Specify data in Transaction layersTransfers specified in Transaction layers offers the user a flexible
way to set up a Transfer with different data patterns in each transaction
for that transfer.

1. Insert a desired Transfer type, click in the Transactions No and enter the desired
number of transactions. (The following example shows 3 entered).

2. Expand the transfer to display the created transactions.

3. Expand each transaction and enter the desired data to be transferred 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 transactions

Bulk Traneter St Time | Dev. Addr(Hew) |SoPibes | Trans lioec) | Transfer Data(Hex) b1

o | ou |'éoE-n_mmTaga | o2 1| 3 | Disabted Data Block Franster ]T]
| ﬁ Trssaction Typs | StatTime. | Dev. AddriHex) [Ermitie |
=il 0 | BukoUT | ooopoosdse | o2 |
== Tranzachon Typa | Start Time | Dey, AddriHex) |20
Builk OUT. | 00002708 | 02 1
j | PacketType | Stod Time | SyncBin) |POfE)] CheckiBing | Dev. AddriHex) |5 iex |cReSEnY|  FEEOR |
5 | TokenQui | 00001002709 | 10000000 |[000T | 1110 | 02 1 | mooe | |
Cr= I Packet T\-r:e“j Syne(Ein) ;=rﬂ -'he:-.uar-:| Dala(Hex) | cRETR(HexY | FS_ECE |
8 | patsl [+] tooooooe [H@d | oioo [123 x| oo | |

mom | Packet Type
5 Hand Shake:

Tronzaction Type || Start Tme | Doy, AddriHes) |5

L= 2 | Bukolm | ooooinndsis | o r"
Data to be transferred

Figure 54 Transfer With 3 Transactions

Create a data block For commands that involve data transfers click the Data Block button and
define the required data block. See page 75 for procedure on how to
create data blocks.
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Expand/Close

Zoom In/Zoom Out

Forcing Errors

Program Loops

Set up Loops

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

Expand/Close Transfers
% y Expand/Close Splits
m @ @ -«—— Expand/Close Transactions

Clicking the corresponding zoom button on the toolbar allows you to
optimize the size of the displayed code lines for your viewing preference.

'— Zoom In

ﬁ') Q €—— Zoom Out

You may introduce errors for any of the fields for a packet by highlighting
the field to be changed and making the required change directly in the
field. Bit Stuff error (Unchecked has Bit Stuff) and force no EOP
(Unchecked has EOP) is available by right clicking on the packet.

Program loops allow you to choose a series of program steps to be
repeated when the program is executed. A loop is defined by a start
instruction and an end instruction.

To set up a loop in the exerciser program right click next to the line where
you want the loop to start and choose Start Loop. Similarly right click
next to the line where you want the loop to end and choose End Loop.

Insert »
Insert Data Stage Transaction(s)

Has EOP
Bookmarks

Cut
Copy
Copy Data
Delete
Paste

Colar
Farmat 3
Transfer Data Block 3

Advanced Refresh

Figure 55 illustrates a programmed loop.
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Packet | Sequencer Eerciser Program | Timing Analyzer | Settings | Project Note
2 o = E[E 2] 6] w[a]a] o[ B <] 2] o]
Z5 | EventType |Duration Time(Sec)|
0 | Resst | oot0000 |
iy StatTine  |Dev Add(Hex)| Dr | Type
=2 0 | 000010001 56 00 | DTeH [7] Standard [+

s SttTine  [Dev AsdiHed) OF | Type
[+ ———i
TR 1 000,018 02317 00 | HToD EI Standard |'r

S Start Time. | Dev. Addr(Hex) | Eripite ) |
S | out | 000.022 055 21 02 | ]'
| [ BukTranster TR RN E R R
. out | 000.022 445 51 02 | 2 |
N (e R
= E 4 | out | 000.022 449 42 02 | 1 |_
Lo T [ sucrranster TR R
i 5 | In | ooozszret | o2 | 1|

Figure 55 Loop Start and End Set

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

Loop count Loop count is the number of times that a loop is to be executed. You may
set the loop to execute a fixed number of times or to run continually. This
choice is set on the Settings tab as described on page 81.

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

Undo
vi

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. Bit width may be reduced 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.
'-& dth
"'+ Hias Bit Sff
| v HasEOP
Bookmarks
Colar
Format 3
Advanced Refresh
Bit Width Dialog [x]
e AllBite 1 ) i} 0 0 o o o el : “
o - e ]
- Sefact Figd
40 - Synch -!

-
P

Check

Frama No

Figure 56 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 for each bit individually and click OK.
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Exerciser Programming Shortcuts

You may quickly create an exerciser program from an existing *.smp file. There are
two ways to quickly create an exercise program. You may import a complete *.smp
file or open a *.smp file and copy the lines that you would like to make your exerciser
program.

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.

=lax|

€3 New Diata Capture Project?

Facket | Soquonce  Evetcism Ficgan | Tining Anabzsi | Sattings | Pijoot Hota |

T == E[F] [ alaA] a[a[B] ] 2] S[E] ] & [’ = [Farton o o

View Corfigurakion *

Cheeck Data Toogles
Corect Data Toggies

| :
Clutput File [CAPROGRAM FILES \CATALYSTASBAEDw smp ik
Fre-Tagger [S0%] 4] i | i | ' Pailal Memory, Samples He  Advanced Refvesh Bun

1™ Emtie Mamaiy [3355:432 5 anples)

Figure 57 Import Exerciser Program

=101 %

o Mew Data Capture PropecEs:

Packs! | Sequencer Ereicisst Piogiom | Timing dnaliasr | Setings | Fioject Note |

(A= = B[] O] ][] 0] S[&] <] A Sl & & [B] [ [Fsom

|+

impor: 2|

Loak i | S e l+eEciE
Audo-sebu. sing &l compact chiros.smp
Elustoath-HCEsmp Bl compact keapaiives smp
(8] cemera-imagng.smp Bl compact s0Fs smp
Camn Cavers PTP Supscrted anp Bl eternal Qockfor o mouse (12
Canarfoper Shot Ad.smp
CET Sample, s Elvub Cass.snn
1] — #
Fie name: Im)_Mnjs-, p Cpsezr. [ f—
: Fies cfype. [Samglo Fie " sme] = e | [
p— g
Durput Fa I'E WPAOGAAM FILES\CATALYSTRSEAENDut. sma _.J I~ Auin P I ] Ifrte=
Pr-Triggse (50 % | | 18 i = Paial Memos,. Sanplks He (1000
Bun I

 Entae Memam (955443 Camples]

Figure 58 File Import Dialog

Choose an *.smp file that you would like 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

Auto Refresh

Manual Refresh
Auto Generate SOFs

Advanced Refresh

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

CH I FullL

v Auto Refresh
Manual Refresh

v Full Speed Refresh
Low Speed Refresh

Auko Generate SOFs

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

Choosing Manual Refresh requires you to adjust start times yourself.

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

The Advanced Refresh capability allows you to specify the refresh range and to
change 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 L4 - Reltezh Range

- amples
Yiew Full Screen Al
Setting " From !X—Cuusor _:J To |End of Sample :]
Search »
Yiew Corfiguration » # Fiom |Trarzaction | Ne |4 To |Packet 7| Ng |=3
Check Data Toagles £ Coledted Samoles
Correct Data Toggles e

Import Program From ,SMP File

Cot

hdvanced Refresh

v Refresh Timing ard Frame Mumbers
v Change &ll Device Addesses To |5_
I Change All Endpoint Numbers To |

Cancal

Figure 59 Advanced Refresh Dialog
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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 and draw a rectangle

around a group of data lines with the mouse cursor and then release the mouse
button to select them.

S5 Pt (S cnpti v | et ot | BN
1 | 0 | Get Descriplar e | (1] Device 0 Dievice Descriptor E]
+ Pl BT | Evediype | Swtime |cmuunmumm1
Joemsoms) 4 | 3 | Reest 00000088145 | 10847
] ' st |Dau..lddr|:i-|exj. News Doy Acdr{Hex) |

L] 00 1
S |peviaiieen|| Do TR | DostiorVetie) | | Kdeiisted Bt oyl
L o Denics o Devics Descriptor E]

g | S |DeviAddittes)|  Deseriptor Type | Deseriptor indesqHex) | Wsipreied Dats  $39E]
it E R Gat Descriptar Ik ! o Configuradion 1] Conigurstion Descriptor E|
["’, PR T [ oo BB ]Dm AdticHes) | Descriptor Type | Deseripter noesHex) | eopreteabats o]
Lt 1 | & | cetbeserpor | L | oM Contiguration i Conliguration Deseriptor [7]
[wf i J § |Devoaddiex)|  Descrigtor Type | DescriptorindesxtHex) | nterpesiecinta 59 Prot
LI 1 e o String | 0 StrhgDescriptor [ #45-1
,'i—. - . | 8 |Dev AdditHexd)|  Desariptor Typs. | Descriplor indesdtHex | infergested Data 941 Frot

™ 6 |  GetDescrpor | L | o | String | a | SingDescriptor 5]  #45-1
1'1 ; m S |bev.sddivex) | Descriptor Type | DescritorndesdHer) | nsrpesiecDats 991E]

Tl
[ Get Descriptor | L | o Device 0 Device Descriptor [+]
e m S |Dev. Adeiries) | Descriptor Type | Desenptor raesqrex) | Fispeeted Uats *2)
= 1 (L | m Configration o Configurafion Descrptor [
["-': 3 L § |Dev AddriHei)|  Descriptor Type. | Descripter noexiHix) | SEESCEG BN e
—" 1| 8 | | Getbescipor | L | of | Configwsln | 0 | Configurstion Beserptor [
Y ST e e

= 19 | SetConfigurabin | | 0 |
o B —m & | e Ariree

Figure 60 Lines Selected

Note the appearance of red check marks next to the lines indicating that they have been selected.

- Click the Copy Button or right click the mouse cursor in the data area and choose
Copy.

2. Open an Advanced Project and click on the Exerciser Program tab.

e Click the Paste Button or right click the mouse cursor in the exerciser program
= area and select Paste.
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Packet | Sequencer Exerciser Program | Timing Analyzer | Setings | Project Note

[

F—>

G

=

M

Refresh

e ERE
L8 | ooomooooo | 0o

Duration Time(Sec) |

e e A I S T

=~ 2[2[B] & ¢[8] ] [
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|Dev Addr(Hex) |

Dir

Type

Reciplent |

bRequest(Hex)

=T i Event Type

0 | Feset

0.010947 |

Start Time

] Dev. Adci(Hex) |

Dir

oo [1] St 5] cevee [] GeDeseiier [
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Reciplent ]
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1

][mmwaws| 0o
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Start Time

| Dev. AichHex) |

Dir:

Type

Reciplent |

bRequest(Hex)

2 | 000,035 37T 12 | ™

| BToH Standard [+]

pevee [+]

GetDescripter [

St tme_[om Assre)

Dir

Type

Recipient |

bRequest{Hex)

.3 |oooos3ssser | o | BToH [] Stended [v]

Start Time

| Dev. AddiHex) |

Dir

Device [+]

GetDescriplor |-

Type

Recipient |

bReguest{Hex)

4 | 000070137 30 | m

| DToH B Standard IEI

Dﬂ‘ficslzl

Get Descriptor [

.
+RE

| Drev. AichiHex) |

Dir:

Type

Reciplent |

bRequest(Hex)

5 | 000,057 500 38 | ™M

| pToH [7] Stendad [+]

Device [+]

GetDescripter [

St tme_[om At

Dir

Type

Recipient |

bRecuest{Hex)

6 | 000103902 57 | m

sottms 0w s

| s~

Dir

Standard

Device [+]

Get Descriptor |-

Type

|

Recipient |

bRequest(Hex)

7 | 000132 304 77 | m

| pToH ]3 Standard IEI

DB‘fiCsE

Get Dezcriptor [

| Do At |

Dir:

Type

Recipient |

bRtequestHex)

.

GetDescripter [

8 | 000143 281 45 | m

e —

| BToH Standard [+

Device [+]

Figure 61 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.

To Refresh the Program

button’s drop-down list.

Auto Refresh

Manual Refresh

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

Juesnaguny,
: :

v Auto Refresh
Manual Refresh

K7D

CHH FullL

v Full Speed Refresh
Low Speed Refresh

Auko Generate SOFs

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

Choosing Manual Refresh requires you to adjust start times yourself,
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Auto Generate SOFs Choosing Auto Generate SOFs causes the Host Exerciser to automatically

insert SOF packets.

You may now use this new exerciser program immediately in your current project or save it for use

elsewhere.

Creating a Data Block

You may create the following four types of data blocks for use wherever data fields

are used:
1. Custom data pattern specifically for your application
2. Random data pattern
3. Counter
4. Walking “1” or “0” pattern.

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 62.

£ C\PROGRAM FILES\CATALYST\SBAE\SBAE-30 5,30\ SBAE|SBAE| SystemData| Dal = ol x|
Humiber OFf Data Celle © 115:0""‘" vI CellLength; !1 Byte vI " Bn % Heu
D ata Block Mame | Dats
Do Not Cae <) [ Addess Jo[ [ 23T a[s[6l 7] 8] s ]n]12]13]14] 16] Ten
Get Dev Desc 0 bed 20000 M M b M e B I
Sel Address o 2 16 ]t bt 20t 0 Mo K el 200 M0 0 R K
Set Configuratian Wahue to 32| Mot 0t 200 204 200 M0 M 20K 0K K | 0
ek [rev Deg (E pinpiehe) QB |0k 300 0K KOG 100 00 00 K G| K| ¢ | ¢ |
Huis Pet Fewer 1 S it et |
Hib Fost Fower 2 BA | X 00 00 i 00 O D00 O 0 i |
Get Hub Clsss Dase BO |0t 3 300 0 00 MO0 N0 ML M B |
Sel Address o 3 T BB | W N
Hub Post Enable 1 TIE |t Wt 00 B 00 D0 W O 0 |
Hult Pest Enable 2 T280T | o0 00, 200 D 0 W0 20X 0 0 | | | |
Hula Pt P 3 THE | o 0 00 20 00 200 200 300 0 0 K B R | ATIRYTITINIEOT,
HLEPocbone 4 TBOTI| X2, 30 300 300 30X 0L 20t 30 20, 0% | X 00 | 302 st 30 30| 1RO T IITIO,
- Q,,-M' mo - 75 ] vt 0 s 2 O O O 0 B MR e IR TR
lLr L4 KN} b
Hew peis | [Gifgdsw]  imoet w|  Ewor | Clostsave |  cancd

Figure 62 Default Data Block Dialog Box
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1. To add another data block, click the New button in the Data Block dialog box.

. C\PROGRAM FILES\CATALYST\SBAE|SBAE-30 5.30|SBAE\SBAE\SystemData \Datafilocks.dat =1oif

Murber Of DataCalls: [16 Ccbin ¥ CollLengh: [1 Byie =] © Bin % Hew

| DataBlockMNeme | Dats

DoHot Cae =
(et ey Deso
SetAddiess to 2

Selt Configuration Value 1o
Gt Dey Dese [Camplele)
Hub Parit Pove 1

Hub Part Powar 2

Get Hub Clazz Dese

Sel dddiess bo 3

Hub Park Enable 1

Hut Part Enable 2

Hub Park Powear 3

Hub Pait Powen 4

Hub Part Fowier §

B S ;ﬁ]

Dol | Geerste <] lopot o] Espor | GosetSwe| Cancd |

Figure 63 New Data Block Dialog Box

2. 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.

3. Click either the Bin or Hex option button to choose a desired number format.

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; Mew

BRandom
Pattern

- Counter
Walking Bit

4

Import
Exzport

Delete
Rename

Choose Rename.

Rename Data Block

New Mame: ICaunted
[ ok | Cancel |
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Enter a descriptive name in the New Name edit box and click OK.

f. C:\PROGRAM FILES\CATALYST\SBAE\SBAE-30 5.30\SBAE\SBAE\SystemData\Dataflocks.dat =10 x|
Murmber OF Data Calls : |18E:alum v] Cell Lermgth ;1 Epte vl © Bin % Haw
DataBhbckName | Data

Gt [vey Dase

Set Addiess to 2

Set Configuration Valua to
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J3 03 08 00/01 00 00 DD bl

Figure 64 Sample Active Data Block Hub Port Power

You may 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

Define Your Own Pattern

1.

Address

Click the Generate button and choose Pattern to open the Define Pattern
dialog box as shown in Figure 65

Enter the desired data pattern in the Data Pattern edit box.

Choose the number of times that you would like that pattern to be repeated and

click OK.

. CIPROGRAM FILES\CATALYST SBAE|SBAE-30 530158
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Figure 65 Define Your Own Data Pattern

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

Counter

Random Data Pattern

To define if the data in a previously defined cell will be overwritten or
new data inserted after that cell click the Insert/Overwrite button to
toggle to the desired operation.

To use a counter as data click the Generate button and choose Counter,
enter a Starting Number for the counter and the data address that you wish
to count to and click OK.
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Figure 66 Set Counter as Data

To use a random data pattern, click the Generate button and enter the
number of times that you wish the pattern repeated and click OK.
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Figure 67 Choose a Random Pattern
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Walking Bit Pattern To use a walking bit pattern, click the Generate button and choose either
a walking bit of “0” or “1”, the walk direction, the start position and the
number of times the pattern is to be repeated.

£, C\PROGRAM FILES\CATALYSTSBAL|SBAE-30 5.30\S8AE\SBAL SystemBata D staliochediig. _iol x|
Nurber O Data Cells: [16Cownm = e (ETTEC Cin o e
=R —
DetaBlckMame |
Addiezs & Dala Size
Da Mot Care - Addrezs illlil 3-| q :
Gel Dev Dase [1] Hddress i Repeat |1 Tmes |
Set Address 1o 2
Set Confiursticn Velus to | IreetData |
Get Drev Desc (Complete]
Hub Port Power 1 WalkingBit: 0 1
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Get Hub Class Desc = Direcion & Posiiion
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Hudb Fort Enails 2 Ledt £~ Right ’ ] 1110
Huk Part Pawier 3 2 8
Hub Pert Power 4 £ 1
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Figure 68 Define a Walking Bit Pattern

Sample Data Block Figure 69 illustrates a Data block with a defined pattern AA starting at
address 0 and repeated 4 times followed by a random pattern starting at
address 4 and repeated 4 times and a left to right walking 0 pattern
starting at address 8 and repeated 6 times.

T C:\PROGRAM FILES\CATALYST\SBAF\SBAE-30 5.30\SBAE|SBAE | SystemData |\ Datasiockedat’

Murber O DstaCels: |8 Column = CelLengih: |1 Byts =] " Bin' % Her

| DtaBhokMame | Dalz
Do Not Cais j (o1 ]2l a[4]5]6] 7 Tes
0 (6

Gel Dev Desc 00 07 00 001200 €
Set Address 10 2 ps o]

Set Conhigwation alue bo
Get Dev Dase [Complatz)
Hub Pert Fower 1

Hub Font Powes 2

Get Hub Class Dese

Set Address o 3

Hub Pert Enabie 1

Hiib Pert Enable 7

Hub Fort Power 3

Hub Fort Poweer 4

Hub Pt Pouer 5
(3t S flsr ,J:l
4 I »

Dekte | Benesiev| dmpet | Ewot | Cowtsave | cance |

Figure 69 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 will automatically be assigned a sequentially
numbered (DataBlock##) title. To rename for easier identification later
see “Naming a Data Block” on page 76.
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Creating and Editing Data Blocks as Text

You may 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 and 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 20|
Look i | (29 Analyzer R I ol 2

File name; ]New Datatst Open
Flesoftype: | Hex Test Files (" t) =] Cancel |

#

Choose the desired 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 be edited from the Data Block Name list
and click Export to open the Save As dialog.

21
Save in: | ) Anzlyzer :_J 4= ﬂ v
= New Data.txt
Filename:  [New Data 2
Save a3 lupe. IHex Tewl Files [ t«t) __'J Cancel
4

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

You may 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. See “Settings” on page 46 for description
of settings options.

Auxiliary Port

The Auxiliary port is used in Hub testing as shown in Figure 5 on page 12.

) Mew Data Capture Propects

=10lx|
Packel | Sequence | Exsiciss: Fiogian | Timngénshes: Setings | Pioect Nate |
~Arighwe 5 pead SBAE Everciar Exlemal Tragae
" Aute Speed Lo Courftor-
% |rifrite Mark
& Fulfion Spesd e
™ Numbes ]
 High Spesd
I MonStendad TRAE Erercizal
7 Fit Spesd I Genarata 5 0Fs/Faapsives in end of siemear piogram
¥ Low Spend G 5
| Clooks
¥F 2
Ll ST
5 -
SR
)

Cutpuk File [CAPROGRAM FILES\CATALYSTAS BAEDuLsmp _j R [ o
PreTinge [50%] 4 il ic| & PabalMemon, Samples Mo [loon e
(" Eptie Hemony [1 31072 Samgles] =

Figure 70 Auxiliary Port Data Capture Selection

When used for Hub testing the SBAE-30 Auxiliary port performs as an
analyzer only.

Analyzer Only

Project Note To enter an informative note about the current project click on the Project
Note tab and enter the data that you wish to associate with this project.

) New Data Capture Project2

=1aixl
Packet | Seauencer | Everciset Program | Tining Analyest | Selings  Prciect Hote |
Dae- [Gel 08 200G Tme. [f13758
LISE Progect #3

Oulpul File [C\PROGRAM FILES\CATALYSTASBAE-30,1\0u s ~_| I Auto Run [0
PreTrgger[50%] 4] L | & Parisl Memoy. Sareles No [100 Bun

_f" Enitire Memery [131072 Sample:)

Figure 71 Informative Project Note
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Running the Project

Set The Data Capture Options

1. Capture to Memory - You may limit the captured data display to a specific
number of samples by checking Partial Memory and entering the number of
Samples to be captured or, you may check Entire Memory to allow the capture
for the entire memory. Choosing Partial Memory results in less time to display
result.

2. Pre-Trigger - Pre-Trigger is set by default at 50% which defines the percentage
of data to be captured before and after the triggering event. You may change this
percentage by dragging the slider to the desired value.

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 in
cases where the triggering event occurs before the required number pre-
trigger event data can be stored. In these cases the data display will show
fewer than the specified data points prior to the triggering event. For more
detail see “Pre-Trigger” on page 95.

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

To Run the Project: Click Run and wait for the occurrence of a trigger event to open
the data capture result.

W ARG PR A @ sl DO MDD WM™ ®SE G WE &

g
i | e AT 84 | i

|8 | Surtes  jaems 2 | S By | turston Toeess
W | 00300 | 0 (KK R _::J AR
[ R T s Dogiengm 3%
Fa| Fres o

Figure 72 Data Capture Result

Display Manipulation For details on configuring the data capture result display for your specific
analysis needs see “Display Manipulation” on page 155.
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Reports
Whenever a data capture is displayed in the sample viewer, you may 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 may also
access the reports from the sample viewer toolbar.
View Full Screen
Setting
Filtering »
Search »
view Configuration »
SMP Notes
Show Wave
Hide/Show Headers »
Save As Text
Staistial Repor
i ~ Data Report
Copy 1

View Statistical Report

Choose Statistical Report to open the Select Statistical Report Range dialog. Select
the desired report range and click OK to display the result as shown in Figure 73.

Select Statistical Report Range ) x|

(= Al Samples

C From |TCuser  x|To|T-Cusar 7|

 From |Packet  ¥|No |0 To [Packet | Ma[D
[ ok | Cancal |

E T A
=-0@ Packets ] BES Tiansactions | ®@ea Spits | I mll Performance | ~3=3 Others

Type Port Speed Duration Time Count %

Al [+
SOF 1 High 69,00 us 414 31.34
Split 1 High 51,83 us 311 23.54
Token In 1 High 53.92 us 324 24.53
MData 1 High 670,03 us 208 15.75
Datal 1 High 89.00 us 51 3.86
NAK 1 High 1.73us 13 0.98

935.52 us 1521 100,00

Figure 73 Statistical Report
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View Data Report

Choose Data Report to open the Select Report Type dialog.
[oatoReport Range selecion x|

— Device Address

[ Device Addr, 0 ¢ 1
[w] Device Addr, 10 w|Endpoint Mo: 0 IN ]
| Dievice Addr. 11 | Endpoint Mo: 0 0UT )

Select Al | Resat &1l | Select &l | Reset Al | Select Al Resat 4l |

Range

™ AllSamples

¢ From ]T-Curml :_l To |I'-Cu'sor _VJ

C From [Evert  >|No [0 To [Event x| Mof0

| Ok, I Cancel i

Figure 74 Select Report Type Dialog

Make selections to view the report on Transaction or Endpoint type Device
Address(es), Handshake or all. You may specify to report on all of the samples,
between specific cursors or between specified Events. Make the appropriate choice
and click OK to display the result as shown in Figure 75.

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 —\
WA wGEll PO B\EQ
Trans. Ho | Devive Addross 1 m'ﬁ
Transfer .0
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Tranafer 2
00300000 - 30 D06 W 12 00 Arkmoledged i
00000008 12 ol 00 00 08 Acknowledged | 000 ......-
Fa& A2 00 DO 0D Acknowledged G..BG. ..
. 01 Acknowledged s
Transaction # Tronsfer 3
0§ 00 02 00O OO 09 OO0 Acinowiedged Wi
02 A501 02 01 00 O Aclknowledged LA
00000024 S0 Acknowledged P
Trensfer |4
14 D00000EE %0 06 00 02 OO0 OO FF 0O Arimowiedged | = mia ij.
Data 15 00000033 - 00 02 AS O 02 01 D0 CD A cknowdsdged REL
16 B 50 OB 04 00 00 00 Of O1 Ackmowledged [
l? 00043 00 00 04 0D 09 24 01 09 Acknowledged | 000 ..... s
12 00000048 00 72 00 01 0L OC 24 02 Acknowledged Faiaade
1 00000055 00 00 D1 00 02 03 00 OO Acknowledged | .o..o...
2 0000005E 00 0C 24 02 02 01 06 0D A clnowiedged cohoas
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Data address Offset 3 000000732 :00 OA 24 D5 05 0% 01 O Acknewladged Rl

Figure 75 Data Report Hierarchy
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Data Report Settings

Data Format

View Format

Data Offset

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  »

Yiew Setting Setting Dialog
Save As Text Continuous View
v Show Text Panel

Search Pattern
Next Search

5

Wiew Setting

- Data Format
" Binaty % Hex " ASCIl

— Vigws Format
" Transfess Only

(¥ Transfers & Transactions

Byte / Row IES ¥ Show ASCH Panel
— Data Difset
" Decimal
¥ Shiow Offset
' Hex
Font
[ ok | cewe |

Figure 76 Data Report Setting Dialog

You may choose to display the data in the report as Binary or ASCII
instead of the default Hex, by checking the appropriate button.

You may chose to display Transfers Only by checking the Transfers
Only button and set the Byte/Row to a value that matches the endpoint
size of your device to allow a transaction to be on a single line without
wrapping. Check the Show ASCII Panel in cases where you would like
to display an ASCII interpretation of notes.

The default data address offset display is Hex. You may change it to
decimal by checking the Decimal button. You may also disable the data
address offset in the display by unchecking the Show Offset box.
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View Data Report Statistics

[:E Click the Data Report Statistics button on the data report toolbar to display the
data report statistics.

[R5

e
HE
HE=
-
SHE
]
EHEE

ssler

ze
g8

EEEREE] PRl

RYEREE>R

L &ﬁw@i‘ﬂi.ﬂw-wxv
" ]
EEEEE
3 i
a8
BEEETE=SSSER 248 8RR
i

Linked display ’g S 5 &
|= : ]
© Data Report Statistics
Figure 77 Data Report Statistics Displayed
Linked Displays Clicking on 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 may 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
‘ ii
]@ @ | & (& @ | 1 {L' of 68 Setup Transactions

Prlitrmrt ; Go to Transaction/Transfer #
prev ew Go to Next Transaction/Transfer
Report display settings Go to Previous Transaction/Transfer

Figure 78 Data Report Statistics Toolbar
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Customize the Display You may select for display, only those items of specific interest for a
specific project. To set up the display, click the Report Display settings
button on the Data Report Statistics Toolbar.

k|
| - ShowhHide Cohurnns
| Items:
|| Transaction Type
v|Device Address
[wlEndpaint
W|Handshake
WIPayload size

| Reports:
|{W1Count

Check All | .
Reset Al |

ok | o |

Figure 79 Report Display Settings Dialog
Uncheck the items that you wish to exclude from the display.

Display Histogram

ﬂ]’ Click the Histogram button on the data report toolbar to display a histogram of
data byte values

o Count

F 20
Byie Yalue

Figure 80 Data Byte Value Histogram

Position the mouse cursor over byte value to display a numeric message for that byte
value.
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Search a Data Report for a Pattern

Whenever a data report is displayed, you may quickly search for a data
pattern in Hexadecimal, Binary or ASCII or a pre-defined data block.

E& 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.

x|

[~ Search Data Tupe =
‘ & DalsPattein " DataBlock

D ata Patterr
DataPattern |2F]
% Hes " Binary C ASCI
— Search Diection Search From
% Fooward & Start of Samples
" Backward e Pt

Search Cancel I

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

Cl

data by clicking either the search forward button, or the search
o)
backward 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 to search for.

[searchpialog xj
1~ Search Data Typs
| " DataPattsin % DataBlock

i~ Data Patiem
Data Block Do Mot Care =l
Do Mot Care -
Get Dey Desc
Set Addiess 1o 2

o 5Set Confliguration Valus to 1
- Search Direction 12 L R Dese [Complete]
& Fomward Hub Port Power 1

Hub Port Power 2

" Backward 1 O Clert P os ton
cot_|

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

Click the Interpret Data Button on the toolbar to display the data interpretation for
all transfers.
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Figure 81 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 %[
J Device Descriptor [«
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High Level Interpretation Assignment

High level interpretation assignment is a results analysis tool that allows the 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.

the NCX HLD Button on the main toolbar to open the High Level Interpretation

— To assign a protocol for a High Level interpretation in an open results window click
fos
HLD Assignment Dialog.

(Endpaint & High Level Inkerpretation Assignment =
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Figure 82 Upper Level Interpretation Assignment Dialog
The global Upper Level Interpretation dialog opens with all of the active Devices and
endpoints identified.

To assign protocol for the device you are testing:

1. Highlight an endpoint.

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

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

-'-'F- Click the Show/Hide Non Control Transfers button to toggle the display.
NCH

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

NCX Check box Derice 1]

[Nox [ No. " Breakontionel

| 0x00 | :
kA o1 o
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To view the interpretation for a transaction, click the down arrow for the interpretation

flag on that transaction.
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User Defined Decodes

Figure 83 Upper Level Interpretation Result

This feature allows you to create custom Upper Level interpretation tables by using a

text based scripting language and save

them as *.asl files. For a syntax definition of

the scripting language see “Appendix A” on page 181.

To add a previously created custom script file as a new protocol, open the High Level

Interpretation Assignment dialog.

Click the Add button to access the previously created protocol script files.
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Figure 84 Choosing a Custom Script File
Choose the desired script file from the Select Script File dialog and click Open to add
this file to the Defined Protocols list. Repeat as necessary for additional protocols.

You may now assign this protocol as described on page 90.

Note: There are 2 types of High Level decodes in the Assigned Protocols window:
1. The pre-defined Protocols that are included with your system.
2. The custom protocols that you create using the ASL script.

Errors in User Defined Scripts Any errors in user defined scripts will be logged as a result of
script file parsing the first time that the script is run on the system. An
appropriate error message will be displayed and a text file of errors will
be generated and saved in the same folder as the source script file for your
review.
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Protocol Errors

The SBAE-30 monitors and captures a variety of real time protocol errors every time
that a data capture is made. Additionally, the SBAE software also detects post process

protocol errors.

Protocol Errors Detected (While capturing data)

Err0
Errl
Err2
Err3
Err4
Err5
Erré
Err7
Err8
Err9

Err10
Erril

Erri2

Erri3
Erri4d

Bit Stuff (Packet corrupted, stuff bit not present)

PID Err (Packet Identifier check failure)

PID Unknown (Packet with undefined PID)

Sync Error

CRCS Error (IN, OUT, SETUP Packet error)

CRC16 Error (DATAO, DATA1, 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

Post Process Protocol Errors Detected

Packet Protocol Errors Detected:

Errl1é6

Errl7

Erri18

Err19

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

Packet Size is big: This Error indicates that the total number of bits
received for a given packet exceeds the expected number.

Truncated Packet: This Error 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 in this speed

Err20 - Err31: Reserved for future use.
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Transaction Protocol Errors Detected:

Err32

Err33

Err34
Err3s

Err36

Err37

Err38

Split Protocol Errors Detected:
Err39

Err40

Err41

Err42

Invalid Idle after Packet: This error indicates that the required Idle
time after a packet was less than expected.

Timeout after Packet: This error indicates that the required Idle time
after a packet was more than expected.

Reserved

ACK not found: This error indicates that required ACK handshake
was not received in this transaction.

Data Payload Error: This error indicates that expected 8 byte data
payload for setup transaction was incorrect.

DATAO/1 not found: DATAO0/1 expected, but not found in its
position.

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

Start Split has smash: Start Split transaction of this Split has smash.
i.e Transaction has not been Completed successfully.

Complete Split has smash: Complete Split transaction of this Split
has smash. i.e Transaction has not been Completed successfully.

Endpoint Halt has occurred: Endpoint halt occurs when 3 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.

Transfer Protocol Errors Detected:

Err43

Errd4
Err45s
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

The amount of data to be captured before and after the trigger may be set as a
percentage of pre-trigger, between 1% and 99%. This may be done by positioning the
pre-trigger slider to the desired percentage. This feature allows the 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 85.

Pre-trigger Data is 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 number pre-trigger event
data can be stored. In these cases the data display will show 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 85 Pre-Trigger Example, 20% Pre-Trigger

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

Your SBAE-30 offers you 2 modes of operation:

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

2. An Advanced Mode allowing you to program a custom performance analysis
for your specific needs.

Performance Analysis (Easy Mode)

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

Click New Project button on the main toolbar to
Capture & Timing Analyzer open Project Setup dialog and click on

| Posfamance Anohzer Performance Analyzer.

A ay o rcs ey anad Doy Check the Performance - Easy Option and then
[V Peiformance - Easy Option | the Create Project button to open a Performance
¥ Host Exerciser - Advanced Option | Analysis Project.

[V Host Exerciser - Easy Option

V¥ Project Note

Ny

Device Emulation & O0TG Exerciser

Cumrent & Yoltage Measurements

Create Project |

Note: Easy mode allows you to choose to run with either, The Host Exerciser - Easy Option
or the Host Exerciser - Advanced Option.

1. Click the Performance Options tab to display the Performance Options Dialog
Box.
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_» Mew Easy Performance Analyzer Projectl =101 ]

Pestermance Dplions | Everciser Frogiam | Settings | Fiojact Hoia |

P Dptions Items List

v General Pesfomance
" Bus Liiizatisn
" Tranzacton Tetmnalion

" Efficiency

~ Calcudation Fomula
[ [{Time Of Data Packsts # [Time Of One Bit * Counl 0f D ata Packets] ] - Non Data Fields DI Dals Packels 178

™ Run Exeicizar Tamelnlerval 158 4] i | |

Figure 86 Performance Analysis Options Dialog Box

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

Calculation Formula The relationship used for the selected Performance Option and Item is
displayed in blue in the Calculation Formula box.

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

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

5. Program the Exerciser as described in “Programming the Exerciser in Easy
Mode” on page 43 or “Programming the Exerciser In Advanced Mode” on
page 60 to match the Exerciser mode selected.
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Run Exerciser Make sure to check the Run Exerciser check box.

6. Click the Settings tab to open the settings dialog box and click the Infinite
option button to loop continually or the Number option button with a specified
number of times that you wish the program to run.

—ioix|
Porfomance Dptans | Evercizer Progiam  Selings IPN'MKNW]
Bnaheer Spesd Host E pacis fisteiral Trager Hak Ewpecioes Transackion Ret
€ iln Sped -~ Lacp Counler i Mak Prelrp Courrlar—— ;- Einort Baliy Counlas
= Infinde mir Mask & Irhrite 1€ Il
] © Humbet| O @ Nunser] 3
Cotunbail? L -
Eilerral BR e |O00CO000
- SBAE Envsciied

[™ Gerersts SOFsMmrplise: when exercie progam endr |

[Dals Blnek Fila
"E’\FHDMHLES\E&!ALYSI\SWE\S;“IM Jj‘
|
il" Save HENE . [EVPROR FAM 7 ILES CATALY ST v RAESTLA pal _J
Taelvenali 1502 4] | 3 | =l
|I" Fiur Exercea

| 1+l

Figure 87 Settings Dialog Box
7. Click Run

Catalyst Enterprises, Inc. SBAE Soltware - Mew Easy Performance Analyzer Projectl

=18
Fie Edi Vew Run Confiqurstion Selting LRy Window Help

| Bl E W] ¢ @ | |niphspeed =] B 25 5k K2|| 552 Gt (A O 8@ O |0 | 5 s ModeSuich o idvarcedbods

I riew Easy Performance Analyzor Project]

=10 x|
¥ 18¢
werage Data Payload (Bt -10.008 -10 008 -10.00E -10.00B -10.008 -1000E -10.00E 10.00E -10.00E -10.30E

Figure 88 Performance Analysis Result
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Performance Analysis (Advanced Mode)

Your SBAE-30 offers you 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 are
never stopped to be read.

Advantage Continuous Real Time measurement.

Disadvantage Measurement results are based on an average. Minimum and
maximum cannot be reported in this mode.

Statistical Trace (not yet available) analysis is done by capturing the data into
memory and then post processing it with software. In this mode the SBAE-30 allows
capture to occur after an occurrence(s) of events such that the data includes mostly the
desired transactions and not unrelated bus activity.

Advantage Many more measurements are possible than in the Real Time
analysis. It is possible to 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 you may open an existing project file or define
a new analysis project by defining:

*  Packets to be used in the analysis.

* An Exerciser program (if you wish to measure performance with
specially generated bus traffic).

* An analysis Expression or expressions if multiple performance
parameters are to be measured.

* Results display configuration.

* Performance analysis project options.
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Perform a Pre-defined Analysis

1. Click File on the main toolbar and choose Open.

- <]
Lookjee [ 3w = & & el

. 3pp: M FulEXR-1.app
camera efficiency app u.l handshak ratio.app
L] Full CAP-O.app L] High-ExRi-0.app
Full- C&P-1.app

Full-CAP-2, app

FullEXR-0.app

Filename:  [bus utilization app | Open I

Files of lype: |Advanc:ad Pedoimance &nalyzer File [”.applﬂ 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

Capture & Timing Analpzer

Performance Analyzer

[V Peiformance - Advanced Option

[T Patformance - Easy Option

[V Host Exerciser - dvanced Option

51 Host Exercrser - Easy Option

[V Project Note

| Device Emulation & OTG Exerciser

| Current & Voltage Measurements

| Create Project

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

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

Make sure that the Packets tab is selected.

- Mew Performance Analyzer Project] HEB

Packet IE»elc-iw Pragrem | Expressions | Perlormancs Oplions | Selings | Project Nole |
Packet | Packet Type |PICiBin] Check (B | From HadHex) | CROSE0)|
Nemel | soF  |w] 0101 1010 | AW WO |
Packet | Packet Type |AID(En)| Check{Bn) | Diataf Hex) CRCIB(Hex) |
wemez | Datat =] 001 00 | _ Dyes [=] oo |
ESEERN (Rt Tis S| BNERH Sherk ey S Addrdinng | EEERT) REh )]
Need | Tokenln [*] 1001 | o110 | 0 KO0 | 300000
Pacloet | Packet '--'ne_P_!){?ﬂl_: QI&::KEH_nH DatafHex) _ECﬁC1S{He;<||
Nemes | Dsted [=]iO01] 1100 | 0Bytes [=] oo |
Peciet | Packet Type ?_[l(_@ij\_j_. Check(Ein) | Dav. Sddn(Hex} | EndP(Bin) | CRCS(EIR)
MemeS [Tokenin @] 2001 | 0110 | K| MK
Packet [Tokenn  a JPIDIE) ChechiER) | Dev. AddrtHex) | EndP(Bin) | CRES(E0)
Nsmeg |10Hen Ot domt| oo | xx WIO0C | 0000
Packet EPP{B@]' Chech(Bin) | Des. AdarHei) | EndP{Ein) | CRCS(EIR)
Mamel  |Datsd (foo1 | oo | A K| M0
Packek {37 St ey (B Check(Fi) D Adtes) | EncP(Bin) | CRS(Bk)
tems8 | Tekenln [*] 1001 | om0 | 0 CM00C | 300001

I Eava g file ACATALYST_USEMutoa J

Tine ltervali 130 4 _; ¥l sampsNo [T
™ Run Exgecizer

Figure 89 Performance Analysis Dialog Box

Define the packet types to be used in the analysis from the Packet Type list box for
each packet to be used. See “Defining Packets” on page 50.

Program The Exerciser

If the exerciser is to be used then click the Exerciser Program tab. Program the

Exerciser as described in “Programming the Exerciser in Easy Mode” on page 43 or
“Programming the Exerciser In Advanced Mode” on page 60 to match the Exerciser
mode selected. Be sure to check the Run Exerciser check box.

Creating Analysis Expressions

Your Analyzer includes 4 counter and 4 timers that may be used to create Analysis
expressions. To create an analysis expression you must first assign a packet, event or a
logical expression of them to a counter and/or timer that you wish to include in
creating the Analysis expression. To perform the assignment:

1. Click the Performance Options Tab to view the Performance Options setting

dialog box.
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= Hew Perdormance Analyzer

Packet | Exescisar Program | Erpressions Pesfeamance Opiions | Setings | Project Hote |

Counters Timers Expeessions |

Eounter] [Hama1 | Timerl [Mamat |
CnunthINa’weE 'I Timer2{Mams2 .7

Bus_ide .
Counter3| o 2 Tirner2 | Bus_|die e
Counterd | But_Rezel Timerd [N ame4 -

Leen_dlive

Suzpend

Pretocol Emor
I sh I~ ShowRepatt < | |
¥ Show Char I Sheove Chant " Shai Fenott [ Shows Chart |

Scale Selfing
= Relativa Ao Ahankue

" Logarthmic  Manusl Absokte: |

™ Save g lile |ESPROGRAM FILES\CATALYSTNSHAEZD, 3\ Doty

- _E
Time Ikerval: 15ec 4| | ] samplestio [0

I Run Egsicizer

Figure 90 Performance Options Setting Dialog Box

2. Click the down arrow next to each desired 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.
= Hew Peifonmancs Analpes Pmpiu'.l‘.i H[:]_E’ I
Packet| Evercisst Progiam | Evprsssions  Petlemance Dptons | Setings | Picict Nots |
Coriters - Timers o P
'WIName] j Tm|wm1 :!
Countez[EAPRESSION =] || Tine2[Namez 7]
Courterd [ ame? =] Timee3|Bug_lde,___=1 I
Courtend |Keep_dve 7| Timesd | N arred - =
e _
o . o - G e |
I Show Report I Show Repan ai [
) ¢ | Backs Laneel l
|7 Show Chat T~ Shew Chart = i
; ‘Seale Seting B
@ Relaiive © fuiz Abschie
€ Logathwic 1 Marwdlbeobte [ Hame2
| Saeigtie C-APFOGRAM FILESACAT ALY ST TSErE S0 ey Iz .
Tags Inleival; 1 Sec 4] | #] Sarmples o [T
' Run Exsicise '

2. Double click on the Name that you wish to include in the logical expression,
click the OR operator and then double-click the next name for the expression
and when done click OK.

3. 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 the desired
parameters.

‘= New Perfoimance Analyzer Piojects H = ]
Packet| Eserciser Program | Expressions | Pesfennance Opfians | Seltings | Piciest Note|
Events nane il *
Nunt‘l_zcm Hdd
E;gi]ﬁu.l&t .ﬂ P
) Alve_Count
Nemrres (M _ O
s Time
foeenceull [ =
4 e
«
B
I Savelalie [E T PROGHAM FILE S AT AL ST S BAE 0 Sl pal |
Time Interval; 1 Sec 4] ] e
™ Aun Exeicise

Create an expression

Figure 91 Creating an Expression

Click Add button to open a blank expression line. You may enter the

expression by double clicking on the Event’s name and the required
operator or by double clicking on the blank expression line to open the
Expression Dialog and typing the required expression directly.
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Name the Expression

Double click the New Expression name field and enter the desired

expression name in the Expression dialog and click OK.

= Hew Perdfarmance Analyzer Projects

Facket | Exeiciser Program  Expressions ]Pu«rumnmi Seitings | Project ot |

| Expression

[Hame1_Count+Countes2)/ Timelrkerval

Expression Name  Expiession

Unit

[FMAC7SET

I[N.‘mol_DounHCuuntclz]r'TinuInlcm:i |!1ime |

[ 1]

Cancel

™ Savetgfie

™ Alun Egerciser

]lT NEROGRAM FILESMCATALYSTASBAEZD 320 ur pal
Time Interval: 1 Sec

A

=i
J ﬂ Samples Mo !'IIJ'J -:! -

Repeat for additional expressions as required.

Choose Results Display
setting dialog box.

= Hew Pedormance Analyzer Project

Click the Performance Options Tab to view the Performance Options

Packet| Exerciser Progiam | Espisssions Peifomencs Options | Setings | Project Note |
Courters | Timers
Counter! [Nams1 x| | Tiwsfioeet 5] [PIAHALYSIS 1 (Nem=1_Counts Courde2i T melrierval
Counterz [EXFRESSION T] | iTi'rmz ameZ ¥
Counter3 [Ham=? ¥ | TiedfEeide =]
Counterd Feep_Ave ¥ iﬂﬂu}_‘lmem "'!
[ Shew Repatt | T Show Repont T I #
|
¥ Shom Chart | ShowChai ™ Show Repat ¥ BhowChart
Secale Selling
= Falative " Auto Absolute
‘ s ‘ol 1] $ Abendt i I
I~ Savetgfe | FROGRAM FILES\EATALTSTHEBAEZG 30t pat _|
Time Interval; 15ec 4 | ] samples o [1T0
™ Fun Exsrciser

Figure 92 Choosing Display Options

4. Choose the counters, timers or expressions for display and the type of display
desired. e.g. report or chart or both.

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

Choose Time Interval

Loop Exerciser

Project Note

. Mew Pesformance fnalyzer Projectl i =10l x|

Packs! | Eneicioen Piogan | Expressions | Peilormance Opiion: - Setnas | Fragest Hote |

Sralyze Spred SEAE Eveciaer
 AudoSpeed Loop Counber |

oy e v i Mask
e FMO}:“SM * |nfinks 0. Mask

e  Numte

1 HighSpeed

[ SBAE Eversier

[~ Genesale SOF. i nend of piog

DstaBlock Fie

CAPROGRAM FILES CATALYS TVSRAENS yihem J_ﬁj

r Saye to e [ PrERRAN FILESCATOLY S | WaBAE Vit 7o _J

Time dntereal 150 4 | i Sarples Mo |10

™ Flun Exsocizer

Figure 93 Performance Analysis Project Settings
Click the Run Exerciser check box if you are using an exerciser program.

Drag the Time interval scroll bar to set the time interval for your
performance analysis.

Choose exerciser looping by checking infinite or number with a number
of loops entered in the adjacent edit box.

To attach a descriptive note to the project click the Project Note tab and
enter information about the project.

= Hew Pelformance Analyzer Pioject3

Packet | Exsreesr rogram | Expressions | Pafemance Options | Setiings  Mete

Date: [Feb 01, 2001 Time; [18:2537
Peifoimance test #5 on Device 1

™ Saveinalie |EEG S0 paf

Tune Interval: | See 4 | | SanglesNa [0

¥ Run Exsrcizes

Figure 94 Project Annotation Dialog Box
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Save to file

Unique File

Click the Save to file checkbox to save the Performance Analysis in a file
for later review.

WV Savslafls [CPROGRAM FILES\CATALYST\SBAE 0.1 \new_anabsipal

Time Interval: 1 5ee 4| i _*| Samples Mo [100

[~ Run Execizer

By default the output will be 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.

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

| §— —

| st

— x

Figure 95 Performance Analysis Real Time Display

@ To stop the performance analysis, click the Stop button on the main toolbar.

Alternate Display Format You may choose to display the result as 2D, 3D, etc. by clicking the

corresponding “Graphics Setting” on the Performance Analysis
display toolbar.

1) [Ev]
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Saved Performance Analysis Review

The SBAE-30 offers you the ability to review the results of previously performed and
saved performance analyses.

| View Run Cofiguration  Satting
Sample Fike
Inrush Current Fie

Fkerig +| Click View on the toolbar and then select Performance Analyzer Review to
Performance Analyzer Review Open the Open dlalog bOX.

Toclbars 3
w Shatus Bar

Shiow Fikering Meszage

open 2]
Lock in: [ I3 PeF 3] « @ k-

;ﬂbus utilation. paf =
gcamera efficiency.paf ; high-ExR-0,paf
:Effull-cap-ﬂ.paf

ﬁl’ull{ap-l.paf

=] Fullexr-0, paf

= full-exr-1. paf
Type: PAF File
Date Maodified: 9j27/2002 4:32 PM
Size! 3.41 KB

File name:

e

Flesoftype:  |Play File (“paf) R | Cancel

£

Select a previously generated performance analysis file *.paf and click OK to open
the performance analysis window for the saved analysis.
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Figure 96 Review of Previously Saved Performance Analysis

To perform the review you may drag the scroll bar on the Play Control Panel to the
desired location or command it to step through the analysis automatically.
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Timing Analysis (Optional)

High Speed Timing Analysis is not available in SBAE-30. It is available in SBAE-
30A. For SBAE-30A differences see “SBAE-30 Versions” on page 1

Easy Mode Timing Analysis

You may 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.

2. Click the Timing Analyzer tab and check either the Timing Analyzer or the
Both Analyzers button in the Enable area as shown in Figure 97.

3. Click the Run button.

iF] CAPROGRAM FILES|CATALYST SHAE, Enamples' cpet New.cor = =10l x|
Detln Caphwe sod Tagger | Eveciser Piogien  Tiand Snavesi | Setbegs | Fioject Not=
- Enabla— = Tigper
1% [Tinurg Anakizad % Defne Tnggs: On S equencel Pags
= 3
¢ Punioeet Aryees an.:uslﬂn Tﬂm?mahnethsms
1AL v Sipe el ot eiry e Fialer
" Bolh dnshzen I_
{1l v
Tirvang Anayees Cluired Fle
|CPRDGRAN FILES\CATALTST\SAAE M o0 J |
(huipus Flle EC \PROGRAM FILESWCATALYS THSBAS et srp _J ™ Ausg R [2 !
PreTigger [50%] 4] I | i | ¥ Partial W emosy, Samplesho: {1000
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Figure 97 Enabling Timing Analysis
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Figure 98 Timing Analysis Result
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Using Cursors You may use the cursors to make measurements within the display. For a
detailed description of using the cursors see “Using the Cursors and

Bookmarks” on page 165

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 o Bl = W

L)E:

S sstaniia
o Cuttas

Flierama:  [Timingbest | save |
S g | Tioreg Anakyzer Sampde Fial” tar] | Cancel

-

Enter an appropriate file name and click Save.
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Advanced Mode Timing Analysis

You may 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 99.

3. Click the Run button.

RCY in Full/Low Speed only The RCV Pattern specification is not available in High speed mode.
e ooty oz

Pachet | Sequercer Tising Analsea | Settings | Ficject Noote |

Enatle Troge!
™ TuringAnalpes & Defre Tngger On Sequencer Page

B i S
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Pre-Trgger [0 %] < I gl | ' Pald Manvey, Semeles Ha; [1000

I Eclia Memon [S3098032 Samples) E

Figure 99 Advanced Mode Timing Analysis Dialog
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Figure 100 Timing Analysis Result
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Results Display

Timing Analyzer Errors
Invalid EOP:
False EOP:

You may customize the results display for your needs by adding or
removing signals from the display and use 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 163
for filtering see “Filter” on page 160 and for using cursors and bookmarks
see “Using the Cursors and Bookmarks” on page 165.

FS/LS: Detected short EOP or long EOP
Detected misplaced EOP

Invalid Bit Width: FS/LS: Width of bit is outside nominal range, accounting for

Bit Stuff:
Bad Sync:

Jitter NT
Detected seven consecutive 1s
FS/LS: Synch value is not 80h

Jitter NT(Next Transition Jitter): FS/LS: Jitter measured from each transition to next

transition exceeds maximum

Jitter PT (Paired Transition Jitter): FS/LS: Jitter measured for any set of paired (JK-

to-next JK transition or KJ-to-next KJ transition) exceeds
maximum.

Inter-packet Delay: 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

End-to-end Delay: FS/LS Packet response exceeds limit

Skew:

Limitations

Saving the Result

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.

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.

avens 21|
Savein | 3 S80E-30.1 e =
_JExampies.
) Systembaka
B3 outas
Fibe oy [ Timing st 4 | save |
Save 510 | Tiwng Anabzer Samele Flel ] =] Cancel

Enter an appropriate file name and click Save.
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Device Emulation (Optional)

This mode allows you to operate the SBAE-30 as a Device for testing your USB
development software. The SBAE-30 may be defined to be a Low, Full, High or a
High/Full speed Device. Each Device may include up to 3 configurations with 2
interfaces each. A total of 7 endpoints may be assigned to these interfaces. Figure 101
shows a functional connection for the SBAE-30 operating as a Device.

Your SBAE-30 allows 2 ways to set up as a device:

1. Easy Mode, requiring a minimum of setup.

2. Advanced Mode offering more powerful device emulation by allowing the user
to define custom responses to different commands.

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

| |
| |
| |
| |
| |
| |
I v v v v A4 v A 4 I
| |
| MEMORY] MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY |
| 'y |
| : |
: v 2 :
| INRUsH& ALL SPEED TIMING ALL SPEED I
SUSPEND USB 2.0 ¢ |ANALYZER I, OTG N DEVICE HOST USB2.0 AUX.
| CURRENT ANALYZER 1, EXERCISER EMULATION EXERCISER! ANALYZER |
il DIGITIZER & + I
MEASUREMENT
I A ; — A
| t !
| I
! ! ! !
A 4 v 4 v v
L —|DEVICE = |HOST == |DEVICE|— ——————— |0TG| = == =|DEVICE| — — | HOST I— HOST|— |DEVICE|-|-
DEVELOPMENT
SYSTEM

Figure 101 SBAE-30 Operating as a Device Functional Connection
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Device Emulation (Easy Mode)

Programming the Device

To open a new Easy Device Emulation project click File then New and choose Easy

Device Emulation.

Analyzer [Host Exerciser Project Al+F1
Advanced Device Emulation Alc+F12

Easy Device Emulation
Advanced OTG Dual-Role Device Project  Alc+F11

Data Blocks
Script

You may also open a default Easy Device Emulation Project.

Capture & Timing Analyzer

i Performance Analyzer

‘ Device Emulation & OTG Exerciser

<=

E asy Device Emulation

=

Advance Device Emulation

g

=L

Advance OTG Exerciser

To open the default project, click the New
Project button on the main toolbar to open
Project Setup dialog and then click on Device
Emulation & OTG Exerciser.

Click the Easy Device Emulation Icon to launch
the default device emulation.

The Device Emulation dialog opens with a
default hierarchy as shown in Figure 102. You
may add configurations to total 3. Each
configuration by default opens with one
interface. You may add interfaces to total 2 per
configuration. Each interface by default opens
with one Alternative Setting with one endpoint.
You may add Alternative Settings to total 4 for
each interface, but no more than 7 total for the

Device. A Device is limited to a total of 7 endpoints. Descriptor values can be entered
at each level of the hierarchy. In addition to support for most standard requests defined
for USB, the Device can be configured to respond with up to 4 arbitrary standard

request data descriptors and up to 7 String Descriptor strings, and acknowledge up to 8

class requests.
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Figure 102 Device Mode Setup Dialog

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 two Devices must be set up
independently.

2. Enter Vendor and Product ID in the appropriate text box.

3. Define Device Descriptors. Click the Device Descriptor button and enter the
parameters appropriate for your Device in the Descriptor dialog as shown in

Figure 103.
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Dorvior Soustins | Dl Renguasts\Dthes Do | Setiea | i
B T &
= I,%c._..::.: :- ml P = ;:;Um
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Figure 103 Defining Device Descriptors
Define Configuration A Device initially opens with 1 configuration. You may add additional

configurations up to a total of 3 by clicking on a Device and click the Add
Configuration button.

To define configuration descriptors for each configuration, click the Configuration
Descriptor button and enter the parameters appropriate for the configuration in the
corresponding descriptor dialog.
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Enable Configuration Class Descriptor Clicking this checkbox will return 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 may add additional interfaces
up to 4 per configuration, but not exceeding 7 total for a Device by
clicking on a configuration and then the Add Interface button.

To define alternative setting descriptors for each alternative setting, click the
Alternative Setting button and enter the parameters appropriate for the alternative
setting in the corresponding descriptor dialog.

Enable Alternative Class Descriptor  Clicking this checkbox will return additional data as part of
the Alternative Descriptor. (Up to 128 bytes)

Define Endpoint A Device allows up to a total of 7 endpoints under defined alternative
settings. You may add endpoints by clicking on an alternative setting and
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 104.
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Figure 104 Endpoint Definition Dialog

Transfer Type Click the down arrow next to the Transfer Type item list and choose
Isochronous, Bulk or Interrupt.

Data Direction Click the down arrow next to the Data Direction item list and
choose IN or OUT.

Data (Hex) 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 make an appropriate choice.

Packet Size Enter a desired packet size (Bytes/packet) to be returned by the
Device. (Default is 64). When data is returned to the Host, it is sent
in N bytes/Packet increments.

Buffer Size Enter a desired buffer size in bytes. (Default is 512). This defines
how much data the endpoint can accept.
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ACK Termination Ratio Defines the number of NAKSs returned before an ACK is

returned. (Default is 1)

Endpoint Reply Time (bit) Enter the desired delay time between the Host packet and

Handshake Type

Error Types

Loopback

the SBAE-30 Device reply packet.

Click the down arrow next to the Handshake Type and choose an
appropriate response type. This defines the response of the
SBAE-30 Device for the selected endpoint.

Check the error type boxes from the available errors listed in the
Error Types group box for the errors that you would like to be
introduced.

Checking this option for OUT endpoint will cause the data received
from the Host for the OUT endpoint to be returned to the Host on
the IN endpoint with the same endpoint number. The IN endpoint is
automatically selected when Loopback is checked. There is no need
to define another IN Endpoint, 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 will respond
with a NAK.

Enable Endpoint Class Descriptor Clicking this checkbox will return additional data as part of the

Endpoint Descriptor.

Define Additional Requests Additional requests include requests for Independent Descriptors,

String Descriptors and Class Requests. The user may define Device
Emulation responses to these requests by clicking the Class
Requests\Other Descriptors tab.
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Figure 105 Additional Requests Response Definition

Independent Descriptors 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 be returned in response to a Get Descriptor request. Responses
will support requests with index 0.

Note:

Only the 6 most significant bits of the Descriptor Type may be set by the user. Do not
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set the descriptor type to the same value as any standard USB descriptor.

String Descriptors To define String Descriptors enter a desired 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, enter the data

for the Request Value. Choose the Data Transfer direction and Recipient.

Importing Scan Descriptors  You may import previously defined Scan Descriptor *.sdv files by
clicking the Import button and choosing an appropriate file from the SDV
folder.

Non Standard Clocks In cases where you would operate the device at a non-standard clock rate,
click the Settings tab to display the clock selection dialog.
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Figure 106 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 if desired check External and
apply an external clock.

You may apply an external clock in ranges of 400KHz - 8MHz for High Speed and
1KHz-100KHz, 400KHz - 8MHz for Full/Low speed device emulation.

Activate Device Click the Deactivate Device button to : .
activate the Device. Note the “Device: et oty Enci Davics i ve A
Active” indication on the taskbar displays
green.

Note 1. After setup is complete, you do not have to activate the device immediately. You may
close the dialog, perform other tasks and then activate the device.

Note 2. If you wish 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.
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Set Up Analysis

Connect to Device Port

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.

2= Open OTG Dual-Rols Device Dialog
& Open Device Emulation Dialog

> DualHole Device

Device

v Activate Device Emulation

Note that this menu also applies to OTG Exerciser activation.

Set up an analysis in either Easy mode (see page 31) or Advanced mode

(see page 50) and click Run.

Connect the cable to the Device port or click the Attach Device button on

the main toolbar.

Synch:

Pid:
Invalid Pid:

Bit stuffing:

CRC:

EOP Length:

Packet Length:

Toggle:

TimeOut:

Babble:

Loss of Activity:

Endpoint errors generated by OTG DRD & Device Emulation

Generates the KIKJKJJJ 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 returned to idle at end of packet

Not available in HS
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Device Emulation (Advanced Mode)

Programming the Device

In order 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 click File then New and choose
Advanced Device Emulation.

Analyzer/Host Exerciser Project Alk+F1
Advanced Device Emulation Alt+F12

Easy Device Emulation Alt+F3
Advanced OTG Dual-Role Device Project Alt+F11

Data Blocks
Script

You may also open a default Advanced Device Emulation Project.

Capture & Timing Analyzer

' To open the default project, click the New

Project button on the main toolbar to open
‘ Device Emulation & OTG Exerciser Project Setup dialog and then click on Device

.,e . Emulation & OTG Exerciser.
E sy Device Emulation Click the Advance Device Emulation Icon to
E launch the default Advanced device emulation.

Advance Device Emulation

g

IS

Advance OTG Exercizer
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Figure 107 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 117. Note, however that all of the
endpoint behavior settings are grayed out because the endpoint responses are
programmed in the supported commands page. The Command sets are defined 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, a data stage which 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
will occupy 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 will be reduced to 30 from 31.Defining a Command Set

1. Click the Supported Commands tab to open the Supported Commands Entry
dialog as shown in Figure 108.

W =)
Dievics Sructins | Cites Roquests\Diher Descripioes | Suppostes Cormends | Satings |
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Lopaber | 2 Boot | woul | vetwDewes|
Actyale Deveoe

Figure 108 Supported Commands Entry Dialog
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2. Click the Add button to open the command name dialog.
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Figure 109 Adding a New Command

3. Enter the command name and click OK.

4. You can also select the default New Command and rename it.

5. Click the transaction button on the dialog toolbar to display the transaction
drop-down list.

6. Choose a Setup or Out transaction as the command stage and make sure to

change the endpoint number to a non-zero one.

7. Edit the data payload of the data packet to the desired value.

8. Complete the data and status stage of the command set by adding addition in or
out transaction to any endpoint.

9. You can define additional command sets by repeating the above steps.

Note

If you wish 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.

Importing a pre-defined project:

1. Click the Import button to open the Import from dialog.
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2. Choose a previously defined Project and click OK.
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Figure 110 Previously Defined Command Set

— Click the Auto Data Toggle button on the main toolbar and choose Auto Toggle
: g? to toggle sent data per specification or Manual Toggle to send data as
ST 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 111. To operate as an A-Device, the user needs to
plug in 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)

MEASUREMENT i
y y A A
A

v J
v y
L — [DEVICE}- — |HOST|- [DEVICE}- — — — — — — - ETG — — -|DEVICE| — — -[[HOST | — |HOST|- [DEVICE]—

I |
I |
I |
I |
I |
I |
|
I v v v v v v A 4 |
: MEMORY] MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY :
I |
I |
| ~ |
| INRUSH & ALL SPEED TIMING ALL SPEED |
SUSPEND USB 2.0 < [ANALYZER I, oTG N DEVICE HOST USB2.0 AUX. |
I| CURRENT ANALYZER I,| [EXERCISER| ”|EMULATION| |EXERCISER| [ ANALYZER I
||, DIGITIZER &
|
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| |
| |
I |

EXTERNAL CABLE

DUT
OTG B-DEVICE

Figure 111 OTG Exerciser as DRD Device A-Device Connection
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Programming the Device

To open a new Advanced OTG Dual-Role Device Project click File then New and
choose Advanced OTG Dual-Role Device Project.

Analyzer/Host Exerciser Project AlE+F1
Advanced Device Emulation Al+F12
Easy Device Emulation AlL+F3
Advanced OTG Dual-Role Device Project  Alt+F11
Data Blocks

Scripk

You may also open a default Advanced OTG Dual-Role Device Project.

| Capture & Timing Analpzer

To open a default project click the New Project

- - - button on the main toolbar to open the Project
Revice Emulticn & Ot Exnrcises Setup dialog and click on Device Emulation &
Sy OTG Exerciser.

Each Dsvics Emblsicr Click the Advance OTG Exerciser Icon to

ﬁ launch the OTG Exerciser.

Advance Device Emulation

IS

Advance OTG Exercizer

Advanc e OTG Dual-Role Device

Device Stiuchis i Dlaws Requests\Dther Descriptors | Exsncizes Program |

~Diescrptors — = Device Settings - -
=} #® Device - Full Speed Devics Mods Fleal | Df;;‘;; |
= ﬁ Cenfigwation 01 Dievice fodiess [Hex 02 =
=1 o) imtariace

N Device Speed Fuil e
[ 4 Mremative Setting 8 e
— [E] endpaint (Butk-1n) 0000
2 Praduct [T {Her) 000
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Aesponse To
1+ DataLine Puleng VEUS Pulsing

= BDevice

¥ HNF Support 0TG
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Cose | Save. Load | Diefaus Devies | Stent Session |
‘ctivale Devica

Figure 112 OTG DRD Setup Dialog
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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 60. 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

112).

3. The OTG Exerciser loop counter is set in the Exerciser Program dialog.

fidvance 0TG Dual-Role Device
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Figure 113 Inserting a Setup Transaction

Note: To enable HNP in the exerciser program, you must incorporate program lines as
shown in Figure 113. The exerciser code example shown in Figure 113 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 will become the
host and the exerciser will become the peripheral. Additional exerciser code inserted
after the lines shown will be executed when the OTG Exerciser switches back to being
a host. The SetFeature(b_hnp_enable) request is defined in a Data Block that can be

used as data for the Setup Transaction.

Both, Bus Idle and HNP will cause the bus to suspend. However, for HNP, if the OTG
exerciser detects a disconnect from the B-Device DUT, it will automatically
disconnect, regardless if the SetFeature(b_hnp enable) is in the program or not.
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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 the
user may wish to use the Host Exerciser

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 116.

Differences from Device Emulation: The OTG DRD Setup dialog opens with a default
hierarchy as shown in Figure 112. You may add configurations to total 3.
Each configuration by default opens with one interface. You may add
interfaces to total 2 per configuration. Each interface by default opens
with one Alternative Setting with one endpoint. You may 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. Descriptor values
can be entered 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 4 arbitrary standard request data descriptors and up to
7 String Descriptor strings, and acknowledge up to 8 class requests.

Note If you wish 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

Once you have configured the device and completed an exerciser program you must
activate the device by clicking the Activate Device button.

||‘= Infiribe " Mumber | - D - -
=" 2R3 I cliv: Evice | |

Host Loop Colrter Gees | Sam.. | Load | DefaitDevical Sisfeea | ‘

Note: After a session starts, the status bar displays:

(Catalyst Ent. &_Device: Active () |

When a device is active and the user changes any of the parameters on any of the tabs,
the device must be reactivated. This is done by deactivating and then reactivating the
device.

Note: 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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Dropping a Session

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. A session
may be stopped by clicking this button.

Note: 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 will be enabled in cases where the user has defined 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 114. To operate as a B-Device, the user needs to plug in
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 |
I |
I |
I |
I |
I |
|
I A4 A4 A 4 A4 v v v |
: MEMORY| MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY :
I |
I |
| ~ |
| INRUSH & ALL SPEED TIMING ALL SPEED |
SUSPEND USB 2.0 < [ANALYZER I oTG N DEVICE HOST USB2.0 AUX. |
I| CURRENT ANALYZER I,| [EXERCISER| ~|EMULATION| |EXERCISER| [ ANALYZER I
||, DIGITIZER &
|
| |
| |
| |
I |

MEASUREMENT i
4 4 A A
A

v v
v v A 4 4 y
L — |DEVICE = |HOST EIICE ——————— ETG == == =|DEVICE| — — | HOST I— HOST|— |DEVICE|—
EXTERNAL CABLE
DUT
OTG A-Device

Figure 114 OTG Exerciser as DRD or Peripheral Device B-Device Connection

Define the Device
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You may 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.

v |HNP Supporg 075 |
¥ SAP Support By

You may 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 x|
Offset Field | size [ walue  Destription I
(Byte] | (Hex)
bBlength 1 03 Size of this descriptor is 3 Bytes
1 bbescripborType 1 02 OTG Descriptor Type

2 brnattributes 1 Attribute Fields:
Eits 7..2: Reserved (rest to 2ero)
Bits 1:  HNF supported
Eits 0:  SRP supported

[ox ] ceen |

Figure 115 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.

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 116.

Differences from Device Emulation: The OTG DRD Setup dialog opens with a default
hierarchy as shown in Figure 112. You may add configurations to total 3.
Each configuration by default opens with one interface. You may add
interfaces to total 2 per configuration. Each interface by default opens
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with one Alternative Setting with one endpoint. You may 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. Descriptor values
can be entered 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 4 arbitrary standard request data descriptors and up to
7 String Descriptor strings, and acknowledge up to 8 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 60. 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
112).

3. 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.

The user does 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 will automatically
return control back to the A-Device.

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.

Do | Sme. | Load | Defa Devies| Request Session

Aciivats Device |

If at this time the OTG Exerciser does not detect presence of VBus, the Request
Session button will be enabled. You may now:

1. 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 the user changes any of the parameters on any of the tabs,
the device must be reactivated. This is done by deactivating and then reactivating the

device.

Device Emulation and the OTG Exerciser may not be active at the same time.
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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, the user may 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 will be enabled in cases where the user has defined long program
loops.
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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 the unplugging and reconnecting the Device
cable in accordance with on screen commands Figure 116 shows the functional
connection used for measuring Unconfigured and Suspend current.

SBAE-30

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

|

|
I |
I |
I |
I |
I |
|
I v v v v v v v |

|
| MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY MEMORY I
|
| 7y i |
: |
3 |

|
I| INRusH& ALL SPEED TIMING ALL SPEED I
SUSPEND USB2.0 [« |ANALYZER oTG ,| DEVICE HOST USB2.0 AUX. I
| CURRENT ANALYZER EXERCISER EMULATION EXERCISER| ANALYZER I

DIGITIZER &
I | MEASUREMENT 4 I
: y y A Fy I
| T I
il I
A4
I v \ 4 4 v \ 4 |
L — [DEVICE|= — ||HOST{= [DEVICE}= — = = — — — - [OTG| — — -|DEVICE| — —-| HOST |— HOST—lDEVICEI-
EXTERNAL CABLE

USB DEVICE

Figure 116 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 116 on page 135.

Click the black current measurement button in the Current & Voltage
Measurements project selector to open the Unconfigured Current dialog.

[~ UnConfigured Cument

TE9mA [
Max Allowed Values
=100 ma, O

0

.ﬁ-_' Show Chait Stait -
_ Fin |

Figure 117 Unconfigured Current Measurement Dialog

If you would like a graphic display of the unconfigured 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 exerciser and the device to Main Analyzer port’

Perform the required connection and click OK.

The required measurement is now performed and the result displayed.
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UnConfgured CursentSURITSI |
UnCaonfigured Cumant
7EIms [

Max Allowed 120 m&
=100 mé

U’I

¥ Show Chatt
Print

Figure 118 Unconfigured Current Measurement Results Display

Stop the Measurement  If you are viewing the graphical display and would like to stop the display
from scrolling, click the Stop button in the Measurement Results dialog.

i Unconfigured Cument

[tz @@ o=

.Gumm-“mmi\

..Max= 120 mA

Figure 119 Unconfigured Current Chart Display

Print Result You may 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 the USB Device and a PC must be connected to the
USB 2.0/1.x Analyzer port

SBAE-30

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

A T A F h
l A 4

\ 4 A 4 A 4 \ 4 A 4
L — |DEVICE == |HOST|= |DEVICE — = = = == == = |OTG| == == =|DEVICE| — — | HOST I— HOST|— |DEVICE|—

I I
I I
I I
I I
I I
I I
|
I v v v v v v v |

|
I MEMORY| MEMORY| MEMORY MEMORY MEMORY MEMORY MEMORY I
|

|
| [ '
I I
I ‘ '
| INRUSH & ALL SPEED TIMING ALL SPEED I
SUSPEND USB2.0 |« [ANALYZER OoTG ,| DEVICE HOST USB2.0 AUX. |

I| CURRENT ANALYZER EXERCISER| ”|EMULATION| |exerciserl | ANALYZER

||  DIGITIZER & Ty |
MEASUREMENT I

|
I I
I I
I I
|

HOST CONTROLLER USB DEVICE

Figure 120 Operating Current Measurement Functional Connection

Make sure that the Device for the current test is unplugged from the Analyzer.

Click the Green button in the Current & Voltage Measurements project
selector to open the Operating Current Measurement dialog.
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Operating Curr"_'_; =10 x|
- Operating Current =
BIms [
I ax Allowed Vahwe=
= 500 mA 0 mé,
]
I~ Show Chait Stait
Frint

Figure 121 Operating Current Measurement Dialog Box

If you would like a graphic display of the suspend current as a function of time check
the Show Chart check box.

Click Start. After a brief time, the following message appears:

use x|

! E attach the host and the device ko ‘Main Analyzer port'

Perform the required connection, click OK and wait for the measurement result to
appear.
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Current Measurement (Optional)

Stop the Measurement

Print Result

operating current RIS

— Dperating Cunent
7EAma

bax Allowed 120 mé
=500 ma&

D.I

% ShowChar
__ P |

Figure 122 Operating Current Measurement Results Display

If you are viewing the graphical display and would like to stop the display
from scrolling, click the Stop button in the Measurement Results dialog.

i Operating Curent

.Gumm-“mmi\

..Max= 120 mA

Figure 123 Operating Current Chart Display

You may 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 VBus button in the Current & Voltage Measurements project
selector to open the VBus Measurement dialog.

. e amrcment SUETET]

[~ ¥Bus
75V
Max Allowed Walue =
=525V LIRS
| 0
[¥ Show Chart Stait

Prink

Figure 124 VBus Measurement Dialog Box

If you would like a graphic display of the VBus measurement as a function of time,
check the Show Chart check box.

Click Start. After a brief time, the following message appears:
usa x|

! E attach the host to 'Main Analyzer port'

oK

Click OK, and wait for the measurement result to appear.
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Current Measurement (Optional)

Stop the Measurement

Print Result

b ax Allowed 5.088Y
=525y

0

" showcrat [ 52 ]
|

Figure 125 VBus Measurement Results Display

If you are viewing the graphical display and would like to stop the display
from scrolling, click the Stop button in the Measurement Results dialog.

¥ ¥Bus Current = giﬂ

_1\!: fiH fue

E——
| Curent = 5068 mif
e DA

|.M:v.=93§8 my

0.000us
260ms
00 re
Elms
1.000%
12505

Figure 126 VBus Measurement Chart Display

You may 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 127.

Parallel Port or USB Cable

Y = -

Windows Based System
With Analyzer Software

Attached during test

1USB Port 2 ===

USB Port 1 :-1

ESTANDARDJ STANDARDJ

LOAD 1 LOAD 2

Figure 127 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.
2/
Output File iE'\PﬁDGHAM FILESA\CATALYSTASBAE WD ut, vbd _J

Each time this measurement is performed the result will be written to the default
Out.vsb file overwriting the previously saved test. If you wish to retain the current
result, click the ellipses next to the output file name and enter a new file name.

To start test, click Run. This opens a reminder prompt to make sure that the initial test
setup is in place.
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CE—— x

Attach the host and suitable standard load to main Analyzer port,

Click OK to continue the test. A flashing prompt will ask you to connect the Standard
Load #2 to the Analyzer.

" VBug Droop Measurement HE

Output File ]C_ \PROGRAM FILES\CATALYSTA\SBAEWOut.vbd _I

Flug/swatch the standard 100mé load to olhes port
of hast under test

Once the Standard Load #2 has been connected the test will proceed to display the
measurement result.

1088 2ATE 3Z6G 4ISE G446 BS54 TERM BF1Z SO0DE 1009.2 1130.0 1307.0 14158 1524.8 16300 17426 IﬂEI.I;- !;‘

Figure 128 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 will be 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
129 shows the functional connection for inrush current measurement.

SBAE-30

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

v v v v \ 4 A 4 A
MEMORY] MEMORY] MEMORY MEMORY MEMORY MEMORY MEMORY
A
INRUSH & ALL SPEED TIMING ALL SPEED
SUSPEND USB 2.0 ¢~ |ANALYZER OoTG N DEVICE HOST USB2.0 AUX.
CURRENT ANALYZER EXERCISER EMULATION EXERCISER) ANALYZER
DIGITIZER & 7'y
MEASUREMENT

' '

A4 v A 4 v

v
L — [DEVICE}- — {HOST|- [DEVICE}~ — — — — — — -[0TG] — — -[DEVICE| — — -[HOST ]| — [HOST|- [DEVICE]—

USB DEVICE|

Figure 129 Inrush Current Measurement Functional Connection
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i

To measure inrush current, click the Inrush button in the Current & Voltage
Measurements project selector to open the Inrush Current Measurement dialog
as shown in Figure 130.

A Iniush Current Measurement [ ]
Output File |C:\PHDGHAM FILES\CATALYS TASBAE -20MDutic _J

Figure 130 Inrush Current Measurement Dialog Box
Click the Run button and follow the on-screen prompts.
USB | X]

Attach the device to 'Inrush' port to discharge the device

Plug the Device into the Inrush port, click OK and wait for the next prompt.

Device has been discharged, detach the device

Unplug the Device from the inrush port and click OK and wait for the next prompt.

A Insush Current Measurement [ ]
Dulput File |C:\PRDGHAM FILES\CATALYSTASBAE -3040ut.ire __’

Attach the device to measure inrush current

Plug the desired 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 the
SBAE-30. In this case you may perform the measurement again by clicking Run.
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You may receive the following message:

use kS

Please try again

This is not an error, but an indication that the SBAE-30 needs to switch range. To
continue with the measurement, click OK followed by Run.

Catabysk Frberprises, Tne, SAE Solbware - [7iPICRAM FILES,CATRLYST SRR Dul Irc]
A M= Cde Ve P Cocfigorsioe Sebirg (bl Wendow Hsp =188 x|
s3H @ B @ [re pead = B LW |25 LD OO 05 feyHok SinhuSianced e

[ B.280 me 1228 080aly

| 7100000 mé | Arca : 1546 m [Fa]

AN BREY 1204 VEA4G 20550 DAET0 2E7E.2 17094 27004 MVVE 45220 49340 SI45D SYSEA GVETE GSTRE GUSNE FAN.0 PO 2.4 BEIAG 90450 14570 98
]

For Mol przas Fi Kookl Bk, Do naca G [Fevdoton Mode W

Figure 131 Inrush Current Measurement Result Display
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Inrush Current Display Features

A number of display features allow a detailed examination of the inrush current

display.
E Click the cursors button on the inrush current display toolbar to enable the
- Cursors.
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 will
be reported as a pass.

Show/Hide curve information button

Area Under curve = 1.143 mC

Minimum = -40
Maximum = 2840

Figure 132 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.
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Positioning the Cursors  To position the cursors within the display, click the pointer at the point
where you would like the cursors.

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 buttons.
'!' e Click the Grid button to enable a grid in the display.

149



Catalyst Enterprises Inc. Current Measurement (Optional)

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 116 on page 135

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 Red button in the Current & Voltage Measurements project selector
to open the Suspend Current Measurement dialog.

Max Allowed Walus =

= 2500 u4 Ot
]
WV el Stait
¥ Show Chart .
W It F‘rml

Figure 133 Suspend Current Measurement Dialog Box

Check the CCAL checkbox if using the Current Measurement Calibration Board as
described on page 152. If you would like a graphic display of the suspend current as a
function of time check the Show Chart check box.

Click Start. After a brief time, the following message appears:
R x

! E Attach the exerciser and the device to 'Main Analyzer port’

Perform the required connection and click OK.
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The required measurement is now performed and the result displayed.

Suspend Corrent HeRRURTSTE
i~ Suspend Curent I
2500 ud,

Max Allowed 230 ub
= 2500 ué,

. Il

I | Coal Stop

[¥ Show Chart Prir ]

Figure 134 Suspend Current Measurement Results Display

Stop the Measurement If you are viewing the graphical display and would like to stop the display
from scrolling, click the Stop button in the Measurement Results dialog.

2500

1875

. Curent= 735 ud

1250

625 | jareStb Rl s L

. Max= 730 uh

00000z
250
500 ms
T50me
1000z
12505

Figure 135 Suspend Current Chart Display

Print Result You may 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 the SBAE-30.

Figure 136 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

Current Test Pass Limit Connection S1-1 | S1-2 | S1-3 | S1-4 SBAE-30
Measurement

Inrush 1 (5A range) 50uC  |Inrush ON | OFF | OFF | OFF 40pCH**
Inrush 2* (10A Range) 50uC  |Inrush ON | ON | OFF | OFF S50pCH***
Unconfigured 100mA |Analyzer/Exerciser | OFF | OFF | ON | OFF 66mA
Suspend 500pA | Analyzer/Exerciser | OFF | OFF | OFF | ON 107pA
Operating 500mA | Analyzer/Host OFF | OFF | ON | OFF 66mA
VBus** 5.25V  |Analyzer/Exerciser | N/A | N/A | N/A | N/A 5.176V

*  This test is required to be run twice to change from 5A to 10A range
** The calibration board is not used for this test. Connect only host exerciser port to the Main
Analyzer Port
***There is a £3uC tolerance on the measurements limited by the components on the calibration
board.
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 137.
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Area Under curve = 36.164 uC

Minimum =-100
Maximum = 2520

968.4 997.6 1006.8 1016.0 1025.2 1034.4 1043.8 1053.0 1062.2 1071.4 1080.6 1089.8 1099.2 1108.{1 ‘IJI
us

Figure 137 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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Display Manipulation

The captured data display may be configured to meet your individual test and viewing
preference needs.
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Figure 138 Captured Data Display

Simplify Tool Bar To simplify the working area you may temporarily hide toolbars for

features that you are not using. Click View, Toolbars

View Run Repoct Configurstion Sethng Usity Window Help

Sanpe Fp
innush Cument Fle ) :
ndu£|:ua= B e
Perfommeance Analyzer Review
TS e T T—— ]
 Main Tacker

v Status Bar Attach | Detach
e Exerdser Continue Generaling S0Fs Weepalves
v Show Nk Save Confrm Message ¥ Piering

oy Tining dndvser Lk Messagn o Mewer ey
v Show NoneStangard Clodk: Alert o Sexch

w Show Sxrriser Confinue Gensrating SOFs|espalves Toobar
v Ehow Notify Exra Desenptor Message

v Shiny NOX Astigrerent Mectage

v Shw VB Warming Message

Uncheck the toolbars that you wish to temporarily

hide. You can restore

them by following the same procedure and checking them for display.
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Results Display Viewing Preferences

You may vary the level of detail presented by using some of the following display
modification features:

Clicking the Full Screen button expands hides the main toolbar and increases the

data display area on the screen.

Clicking the Show/Hide Splits button expands or collapses a data line to show or
g hide splits.

Clicking the Show/Hide transfers button hides or displays transfers.

Clicking the Show/Hide transactions button expands or collapses a data line to
show or hide transactions.

Clicking the Expand/Close Splits button expands or collapses a split display.

Clicking the Expand/Close Transactions button expands or collapses a
@ transaction display.

Clicking the Expand/Close Data Fields button expands or collapses a captured
@ data stream display.

Clicking the Expand/Close Transfers button expands or collapses displayed
transfers.
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Compact View

You may 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
E | choose to Show all Headers, Hide All Headers or to Hide Repeated Headers.
v

Figure 139 shows a results display with all headers hidden.
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Figure 139 Results Display With All Headers Hidden
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Display Idle Time

Click the Show/Hide idle time button on the toolbar to display time between
MB events. Button is shown in the Hide Idle time state.
| F |F=Esc]  SplitType | S | StantTime |
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Figure 140 Time Between Events Display Enabled

$| d Click the Show/Hide idle time button on the toolbar to remove the time display
€ between events. Button is shown in the Show Idle time state.
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Figure 141 Time Between Events Hidden
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Waveform Display

You may 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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Lost Pointers
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Figure 142 Wave Display Selected

Clicking the Show/Hide Waveform button displays or hides the waveform

display.

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.

When scrolling through a long wave display you may lose the T1, T2

pointers. To rapidly return to the desired pointer, click either the T1 or the

T2 Scroll to Pointer Page button on the wave display tool bar.

Scroll to Pointer Page Buttons
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Filter

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

E ‘ Click the Filter button on the display toolbar to set up the filtering patterns.

Fitering fed
— Fields — &l Packets Of
MFID and Check [ IDevice (000 “Endpaint 00
[ |Device Addr Device [ 002 ] (w|Endpoint 01
[ 1End Poirt
[ |Frame Mo.
v|Data
VI Hub Addr
[sC
w|Hub Part
[1S
e
CJET = .~ All Packets Of
j CRCS l_ AlliS0HEs l_ Portl
[JCRC1E [T AllKeep Alives
[1Pa I™ Al Ghirps and SEG L2
[ISpeed R
[IStart Time I Maon Data Packets I Hidh coeed Peclhiets
ClDuration Time [ MaKed Transactions
[_JEOP Duration Time . I™ | Full 5peed Packets
[ |Protocol Error I In Transactions
[ IMnemonics [~ Out Transactions I Low Speed Packets
[ |HandShake "
Flirkerpoot Data ™ Setup Tiansactions
Clidle Time ™ Non Sphit Transactions |
Feset Al | oK | Cancel |

Figure 143 Filter Setup Dialog

Click OK and note that the selected filtering patterns have been removed from the
data display.
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Smart on Screen Filtering

In addition to the normal filtering function, your SBAE-30 offers a quick way to filter
the result. You may quickly filter out Device related transactions, all Keep Alives/
SOF and all NAK transactions. To perform Smart filtering right click in the results
area and choose the desired filtering action.
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Figure 144 Filtering out All SOF Transactions
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Figure 145 All SOF Transactions Filtered

161



Catalyst Enterprises Inc. Display Manipulation

Filter from toolbar You may quickly filter SOF, NAK Transactions, Keep Alive and Device
Transactions by clicking the corresponding button on the main toolbar.

s NAK  Keep pddr
SUE Trns  Aliva v

Only Transactions Present Filtering buttons are enabled only for the transactions that occur in the
results display.

Save Display Settings

Once you have made all of the display settings for your application you may 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.
‘Seting Uity Window Help

Data Blocks
Protocol Erors

Display

Carche Memory

Save Display Setting As...
Load Display Sething

To retrieve these settings later click Setting on main toolbar and choose Load
Display Setting and open the saved settings file.
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Timing Analysis Display

All USB signals are always captured and stored on disk, but may not necessarily be
displayed in the results display unless specially selected for display.

Zoom [E-T1[<Ref-Toal  [Y-T1[‘Ref-Tig] [X-Y] [<RefvHef]

’m‘ B:ookmanks ‘ ‘i” !‘” ?"! | Q‘ XI }I 4 ‘@l Go] :J J _rJ PCbcks flClacks i-‘l Clocks

Click the Setup Screen button on the timing results display toolbar to open the Active

Signals Dialog box.
=
| RemamningSignals | ActiveSignals | | Show Differences in Time
é : : :
EOTRMARE Boe ok Show Differences in $ampling Clock
Bus Speed
g+ &+ Move X Cursor
i '
RCVID« -D-) Move ' Cursor
Data
IE.lne Stalus I Show Grid Lines
1 .
Encel ¥ Show Signal Vslses
Enars2 [v Show Sampling Clock
Enors3
ColumnWidth:  |E0
RowHeight:  [30
M < Remove | Set Colors |
Add All 55 | <<~ Remove Al [ ok | comce |

Figure 146 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 may insert a blank line between displayed
signals by right clicking in the timing display area between signal lines.

Insert Signal

Delete Signal Choose Insert Blank Line
v Insert Blank Line

Sek: New Bookmark |

Similarly, you may Insert additional signal lines, delete signal lines or set
a bookmark.
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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 SBAE-30 sampling clock.

View Timing Details

To assist in evaluating the timing result you may position the cursors incrementally
one sample at a time as well as to zoom around each cursor to display the level of
detail desired.

Move X/Y Cursor Click the X or Y toggle button to enable positioning either the X or Y
cursor one sample at a time to the right or left by clicking the right or left

artow, -

Zoom around cursors To zoom around either the X or Y cursor click on the cursor to make it
active and then slide the zoom slider right or left for the desired
magnification. For incrementing or decrementing the magnification click
the right or left arrow on the zoom slider respectively.

Zoom

il o

To quickly access additional zoom options, right click the zoom slider to
display the additional zoom choices.

Zoom BX-T1XRef-Trig)
:] 1 » | [5Clocks

~——= @ Zoom About X Cursor

Zoom About Y Cursor
& B Zoom Between X, ¥ Cursors
ﬁ M 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
138). All of the cursors are initially overlaid and positioned at location 0, which is the
trigger position of the display. The Trigger, or T, cursor is the measurement reference
and is always locked at location 0 in the display.

Positioning the X Cursor To position the X-Cursor within the captured data display, click the left
mouse button in the line where you wish to see the cursor.

Positioning the Y Cursor To position the Y-cursor within the captured data display, click the right
mouse button where you wish to see the cursor.

Time differences between the cursors are displayed on the main toolbar.

“ Y-T : 0.000 pS I X-T: 3167 uS ‘ﬂ

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.

G| P P |~

To Trigger Cursor
To X- Cursor
To ¥- Cursor
To Object Number

Bookmarks Bookmarks is a convenient way to mark a point in the results display by
name 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 where you wish to place
the bookmark.

Bookmarks

Copy

IEopyilyata

Click Bookmarks to open the Bookmark Comment Dialog.

Bookmark Comment Dialog =

Bookmark Comment :
Cancel |

Enter an identifying name for the bookmark and click OK. Repeat for
additional bookmarks.
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Finding a Bookmark

Click the Go To Bookmark button on the display toolbar to open the Go to
Bookmark dialog.

2]

Bookmark #2

-~ Baokmarks
Bookmark #1 &I
Cancel

Figure 147 Go To Bookmark Dialog Box
Highlight the bookmark that you wish to go to and click OK.
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Figure 148 Bookmark Found
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Search

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.

Whenever an output file is displayed, the toolbar also displays the additional Search

Next and Search Previous buttons.
| | A

To perform an initial search, click the Search button to open the search pattern
definition dialog box as shown in Figure 149.

search 2 x|

-ShFr' ~ Search ltems < Search Domain-
'ackets & Events : v Porti

¥ Pai?

fv High Speed Traffic

¥ Eull Speed Traffic

¥ Low Speed Traffic

["ITransactions
[IProtocal Enors
[ IMnemonics

—Search Direction— | [¥5pit
' Fomward WToken In

(1T aken Out

" Backward s

[(JPing
Izl w|Datal
[1Datal

| ICIData2

wiMData

—— Search From———
(¢ Start of Samples

€ Trig-Pointer
" ¥Pointer
" Y-Pointer

FteselAlll | 0K I Cancel

Figure 149 Search Parameter Definition Dialog Box

Check the desired search parameters and click OK to perform the specified search.

You may continue to search the output file using Next Match or Previous Match for
the same pattern until you redefine the search parameters.
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2 £ To continue the search for the same pattern, Click the Next Match or
Previous Match buttons on the results display toolbar as required.
Search for Protocol Errors To search for protocol errors, check the Protocol Errors box and check
the protocol errors to search for.

21x]
—Search For- 1 [ Search ltems — Search Domain——
[TJPackets & Events [TJERRD - Bit Stuff v Portl
[(1D ataPattemn [CJERR1 - PID Emer "
(]JOTG Events [JERR2- PID Unknown || ¥ Por2
[ Transactions [1ERR3- Sync Emor [V High Speed Traffic
B Protocal Enors [CJERR4 - CACS Emor ;
[TIMremonics [JERRS - CRC1E Error V' Full Speed Traffic
Frame Len ¥ | Low Speed Traffic
~Seach Diecton——| | AR -
eHRGE - Data | oggle
“i b b
s Eckad [JERRY - EOP Enor
" Backward [(TERR10 - Loss activity
[JERR11 - Time out
E] [(JERR12 - Bus Eror
[JERR1E - SOF at low spes
— — | |CJERR17 - Packet Size To
SpErcl Frm [JERR18 - Truncated Pack
(+ Start of Samples [(JERR13 - Invalid speed
(" Trg-Pointer
" X-Pointer
" Y-Pointer

Reset Al | [ ok | concel |

Figure 150 Expanded Search Parameter Definition Box
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Search for Data Pattern Choose Data Pattern, choose the data format, enter the data pattern to
search for and click OK. You may also search for data packets of desired
payload length jointly or independently of the data pattern.

Note: A data pattern will only be found if it is within a data packet boundary, however, if the
data is spread across multiple Data packets you should perform the search in the Data
Report as described on page 88.

2%

- Search For - Look For
il ]Dal.a [pattem/papload lenath) ﬂ
0TG E — Data Pattern-

Data Pattem: |ﬂ1>¢<ﬂﬂl 1

" Hex * Binay C ASC

Search Direction—— | @ And O O
&+ Fomvard —~Data Length
) R aekiad Data Papload Length: | 1 Bylels)

b4

—— Search From——
(& Stait of Samples
€ Trig-Pointer
" ¥Pointer
 Y-Pointer

Flasemill | oK | Came|]

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 175. Once Mnemonics
are defined proceed similarly as for searching for Protocol Errors.

Search a Timing Analysis Result You may 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 Search button to open the
search pattern definition dialog box as shown in Figure 151.
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2| x|
- Packet Fialds -
[CTHSsmek
[ 1Swnch
[IFID
[ICheck
[1Device Add
[ End Print
[ |Frame Mo, ot
Search Fram -
& St of Samples ™ Check Al
O Tinpe:
r Tw?hmr — Search Diection———
I~ CheckAl I~ CheckAl o #ainter o
Y-Fanler
i Bus Speed
| Hiah W Ful ¥ Low ] € Search Peirter " Backward

Figure 151 Timing Result Search

Note that only items present in the current data capture are enabled for selection.

Choose Item(s) for search Select all of the items that you would like to search for and click OK.

The search will take 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 as required.

Additional Search Options You may access additional search options by right clicking in the right
side of the results display for additional choices.

Wiew Full Screen

Setting

Filbering »

view Configuration B Mext Search

SMP Notes Previous Search
Show Wave Search For Bookmark
Hide/Show Headers »

Save As Text

Repork 3

170



Display Manipulation Catalyst Enterprises, Inc.

Search for Bookmark Choose Search for Bookmark to open the Go to Bookmark dialog,
highlight the bookmark to find, and click OK.

2]
i~ Bookmarks - |
Bocknai 1
Bookmark #2 Cancel
Access from toolbar You may quickly access the Search for Data Patterns or Search for

Bookmarks by clicking the corresponding buttons on the main toolbar.

|

171



Catalyst Enterprises Inc. Display Manipulation

Display Configuration

The SBAE-30 ships with a default display font and color configuration. You may,
however, define your own fonts and color scheme for a particular testing scenario.
You may 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.
1
Cells Group Cells - 11
@ Packet Fields
S HSync
" Packet Types P{anc ¥
Check
" Event Types Dev. Adds
 TiarisactionT EndP '
ool s Frame Mo. Foregiound |
" Split Types Data
" Transfer Fields EEE?B Bytes o in data field row (1 - 100) :
" Othe Fields s [
. Hub Port : l—Ll
S e g : Data Format : | Hex
; Port Font
€ Bit Speed
| |Start Time :
Duration Time{us) I_ I
EOP Duration Timefus) 0K, Cancel |

Figure 152 Display Configuration Dialog Box
To change Cell Color
1. Select a Cells group and highlight the item that you wish to set the color for.
2. Click the Foreground button to open the color palette dialog box.
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Custom colors:

| SN BNy
| 0 0 0NNl

Define Custom Colors 35> |

[ ok | Cancel |

3. Choose an appropriate color and click OK.
To change Display Fonts Click the Font button to open the Font dialog box.

Fant e
Fork: Font style:
frial |Regular
ALinal Black =i | Italic
Hr Lvial Namow Bold
B Avial Rounded MT Bolc Bold Italic
T funus BIKBT
B fous BT
T AvartGarde BRET ¥ ¥
~ Sample
AaBhYyIz
Segipt
[\westen |

Figure 153 Display Font Definition Dialog Box
4. Choose the desired font, font style, size and click OK.

5. 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. These names may be used:

* In the captured data display next to matching patterns for quick
identification.

e Inasearch for a desired pattern.

» To filter previously generated data files to include or exclude certain
data patterns.

21.) To define mnemonics, click on the Mnemonics button on the toolbar to open the
Mnemonics Definition Dialog box.

[ Mnemonics HE
I w1 Peeket' | Sackel Tige |PIOGBI)| CheckiBi | ] CRTIEHe)
| Dws0 (=] 0011 | e | [Fandoratn) [x] oes
2 Peckel | Packet Tyge | |PIDNBIN| Check(Ben | Doy, Addrex) | EraiP(Bin) | CROS(EN
T | Tokenin E apoy  ofo | . o, RN
1 I~ 3 Puc_lod | Pack:t_'r'pa |PD?H)| ’_‘ItckaI-.-.':iDev. .Qdd!{_rh‘)'Enﬂﬁ_n‘, CRCS(Bn)
Tn | Townn [S]ABot| om0 | WEOL | 00K
=l el | achet Ty (PG| Chech(Bink] Do fokintHen) | ErmPUBir | CROSBin
o | Fng  [=]oeton w1 | oo | Kot
rs skl | TWockct Type: |PEI)] CheckiBal | Dew. Adiabiex] | ErfiEin) ul
| Tn | Towenw [=] 08| ome | 0 GG | KO
rg | ER et e | AOVHE | b s o | A B
“ T | Tokenn [Z] 1001 oto | 00| 00NN
[ rz O
Ire i g S} e N oo ol | i |
I Tn | Tokenn [=]i0af| o0 | 30 00CC | 30000K

N G | 3w Load

Figure 154 Mnemonics Definition Dialog Box

1. To assign a unique name to a mnemonic, highlight the Packet “Name” field and
type in the desired name.

2. 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 50.

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 may perform two levels of self test on the SBAE-30 hardware. A Quick Test
performs a RAM check with a cursory algorithm. The Advanced Test performs a
RAM check with a more thorough algorithm.

I window Help

Wiew Scan Descriptor
| v fttach Device
. Delach Device
|  Detach dnd Altach

' Caphue Screen

Click Utility and then choose Self Test to open the self test dialog.

Choose the type of test to perform and click start to run the test.

-/ Testing Analyzer? Packets RAM OK

/" Testing Exerciser RAM 0K

/" Testing Intush Current R&M DK

/ Testing Packet RAM OK

/" Testing Sequencer Event RAM 0K

./ Testing Timing &nalyzer RAM OK
-/ Testing Device Mode Exerciser RAM 0K

/ Testing OnBoard Sampling RAM Bankl OK
/" Testing OnBoard Sampling RAM Bank2 OK
/" Testing OnBoard Protocol Error RAM 0K

- Type of test 1
(¢ Quick  [Checks some locations) w
(" Advanced [Checks all locations)

Stop

Figure 155 Self Test Dialog With Results Shown
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View Scan Descriptors

You may view all the Device Descriptors of all the Devices that are connected to the
Exerciser port of the SBAE-30.

D widow Hep

Self Test

| Click Utility and then choose View Scan Descriptor to open the View Scan
¥ty Devce Descriptors dialog.

Detach Device

Detach And Attach

Captuie Scresn

Exsariser = Devier Deacripter =|

" DT ety
Oexcripton Type - 01

USE Yersion : 0110

Device Clugs | 00

frvion Subdisss : DO

Device Precocol : 00

Mazimum Poctet Sire - 068

Vendnr I : B45d

Preduet 1D : c001

Device Relense Numbes * 0410

Muntectuesr fodex 1

Predudt Index - 02

Serial Ne. : 00

Wil O Coi s i © 01

= Gondiguration Beacriptos

Length: 09
Deacriptar Type - 02
Teknl Langth : 0022
Mumber of Irertaces © 01
Configuralion Value | 01
Canfiquration Index ; B0
AMiribubez - AD
Muximum Fower : 189

[ WberTcs Descripion

M=t D=

ke P SubChues - 01
Wnbertene Protecol - 02
wer e ;00 |

Figure 156 View Scan Descriptor Display

Click the Find Devices button to display the scan descriptors.
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Attach/Detach Device

This feature allows the user to effectively attach and detach a Device from the
Analyzer without physically disconnecting the cable.

I wirdow Heb

Self Test

Wiew Scan Desciplors

v fttach Device
Detach Device
Detach And Altach

Capture Screen

Click Utility and then choose Attach Device, Detach Device or Detach And
Attach to perform the desired action.

You may alternatively perform the same actions by clicking the corresponding buttons

on the main toolbar.

Detach And Attach
Attach Device

ﬁ\

Detach Device \>J @'\‘I @

When Detach And Attach is chosen the Device is detached for 5 seconds with the
remaining detached time countdown displayed.
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Capture Screen

You may perform a screen capture at any time and save it as a *.pcx graphics file for
later review or inclusion in a report.

P wirdow Hep

Self Test

‘iew Scan Desciplors

v Aftach Device
Detach Device
Detach And Altach

Capture Screen

To perform a screen capture click Utility and choose Capture Screen.

Position the crosshair cursor at a point from which you would like 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.

T ]
Savein. | -3 Catalyst USB = =i
Examples
| SystemData

Filename:  [Mew Capture Save I

Save as bipe: |PD< filess(*. peax) j Cancel

Assign a file name to the screen capture to be saved and click Save. The capture
progress bar will display and when complete, you may open the *.pcx file for viewing
using a graphics program or import it in a word processing program such as Microsoft
Word™ as an illustration.

179



Catalyst Enterprises Inc. Utilities

180



Appendix A Catalyst Enterprises, Inc.

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, as defined, enables the user to extract and interpret arbitrary data from the
USB stream by creating custom scripts.

The ASL protocol decodes may be used to decode any class or vendor-specific
requests and descriptors, protocols or any structured data transferred over the USB
bus, or can be used to complement pre-defined protocols.

This appendix is the essential reference for ASL users including definitions, code
snippets, and complete examples. The decode script files can be written in any text
editor or using the Catalyst script editor (See example on page 212) and must be 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

"o Strings

parameterl ,..., parameterN|Multiple entries

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: 0000100001, Obl, 0b101001011010010110100101
Decimal: 33, 1, 42405
Strings:

Strings in ASL are permitted to be static character strings, or can contain variable
values that are calculated at runtime.

"<ConstantString1> <%d | %x | %b, ..., %d | %x | %b>
<ConstantString2>, <Valuel,..., ValueN>"

ConstantString1, ConstantString2:

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)"
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Operators:
The following lists the operators accepted by ASL. Operator precedence is that same
as in C.
Operator Function
O 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 202.
Examples:
0x2A and LengthOfF1l
(ValueOf (F1)<2) or not (LengthOf (F2)<>10)
(4 + LengthOf (F1l))* ValueOf (F2)
Comments:

Comments are enclosed in ‘/*’ and ‘*/” and may 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:

e Protocol Extraction Section
*  Protocol Decoding Section

» USB Descriptor Section

Each ASL script may 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 .
x USB transactions.

Instructs the decoder on how to extract the high-level protocol data from

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
Statement] ;
Statement2;
StatementN;

EndBlock

or

{

Statementl;
Statement?2;
StatementN;

}
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Block Type

Function

Section(s)

ProtocolTransferRequirement

Defines the device endpoints used by
the protocol

Protocol Extraction

ProtocolTransferDefinition

Specifies the mechanism that is utilized
for data transfer

Protocol Extraction

Splits the data stream into protocol

Main fields Protocol Decoding

DefineOptions Assigns 1nterpretf1t10n values to the Protocol Decoding, USB Descriptor
protocol or descriptor fields

ValidRange Specifies valid ranges of values for the Protocol Decoding, USB Descriptor
protocol fields

Descriptor Splits the data stream into descriptor USB 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 FEnd keywords. Two blocks are contained in this section,
ProtocolTransferRequirement and ProtocolTransferDefinition.

[ProductName = SBAE]
ProtocolName = "NameString"
ProtocolTransferRequirement

{
< USBControlTransfer

{
ControlType = Class | Vendor

<ControlRequest = numberl <, ..., numberN>>

} >
< Endpoint = Endpointld]

{
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 | DataStageUSBOfControlTransfer |
Endpointld <MCS = number>

<ProtocolData = Endpointld] <, Endpointld2> <MDS = number> <IsOptional>>
<ProtocolStatus = Endpointld <MSS = number> <IsOptional>>
<ToggleEndpoints = Endpointld], ..., EndpointldN >

} >

End
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ProductName The product name for SBAE series ASL files must be set to 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 sourced from either a control
endpoint zero or non-control endpoints, or both. Each type of source has
additional properties that completely specify the endpoint.

USBControlTransfer

ControlType

ControlRequest

Endpoint

This group of statements is required if the protocol data is
transferred over the bus using the control transfer machanism
(i.e requests to endpoint zero) defined by USB.

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.

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.

This group of statements identifies the attributes of non-
control endpoints, if any, utilized by the protocol. The
described endpoint is assigned an identifier Endpointid that
may be referenced in the ProtocolTransferDefinition to
specify the involvement of the endpoint in the data transfer.

EndpointNumber This statement identifies the address of the described

EndpointType

endpoint.

This statement identifies the transfer type of the endpoint,
one of Bulk, Interrupt, or ISO.

MaximumPacketSize This statement identifies the value of the

Direction

"wMaxPacketSize" parameter associated with this endpoint.

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 specified as two distinct endpoints
using two Endpoint statement groups.

ProtocolTransferDefinition In general, the mechanism by which high-level

protocols are transferred over USB may 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, the Data and
Status the stages can be omitted. Note that the function of this
block should not be confused with the setup, data, and status
stages of USB control transfers.

187



Catalyst Enterprises Inc. Appendix A

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 Endpointlids.
To optimize the decoding the user may 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 the user may 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 the user may 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.

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 will assist 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 USB Specification for more details about
these mechanisms.

If Data or Status stages are independent from the Command stages, they must be implement
as separate protocols. For instance, Hub Class (carries hub class requests) and Hub Class
Notification (indicates change on any of hub ports) are implemented as separate pre-defined
protocols. This rule often applies to any device with an Interface that includes an Interrupt
endpoint. It is up to the user to make this distinction when creating a protocol decode.
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Example 1:

[ProductName = SBAE]
ProtocolName = "Audio Class"

ProtocolTransferRequirement

{
USBControlTransfer

{
}

ControlType = Class

}

ProtocolTransferDefinition

{

}
End

ProtocolCommand = USBControlTransfer

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 = 0xEO
}
}
ProtocolTransferDefinition

{

}
End

ProtocolCommand = DataStageOfUSBControlTransfer
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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
Statement];
Statement?2;
StatementN;

EndOptions >

< ValidRanges
Statement];
Statement?2;
StatementN;

EndValidRanges >

{
Statement];
Statement?2;
StatementN;

}

End
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DefineOptions Block

This optional block allows the user to assign meaningful interpretation of the values in
each field. This assist the user in the interpretation of the raw value, by assigning a
string that describes that value. The block consists of one or more DefineOptions

statements.

DefineOptions

fieldld] = ( "DescriptionString1", Valuel < - Value2> ; <

"DescriptionString2"', Value3 < - Value4> ; <
e >>)3

fieldldN= ("' DescriptionString3", Value5 < - Value6> ; <

EndOptions
DefineOptions Statements:

Remark:

"DescriptionString4, Value7 < - Value8> ; <
e >>)3

Assigns description strings to the value or value ranges of the field. User may 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 a description is to be
assigned. 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
descripion 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 will be
generated. The block consists of one or more ValidRanges statements that applies to
all fields and subfields added in the Main block.

ValidRanges
fieldld] = ( Valuel - Value?2);

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 a description is to be assigned.

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. User must specify the range of values by
identifying the lower range and upper range integers.

Example:
/*F4, Fl, BlockID are fields */

ValidRanges
F4=(0x00, OxAA);
BlockID = (0,32);
F1=(0b00001,0b0101010) ;

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 the user
may decode "dynamic" protocols, the fields for which, size or encoding, depend on
the value(s) of other field(s).

{
Statement];
Statement?2;
StatementN;
}

Main Block Statements:

AddField:

fieldld = AddField ( StartBit, Length, "Name", "Description", "Abbreviation",
< MSBLEFT | LSBLEFT >) ;

Remark:

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 202.

Output Parameter:

fieldld: Identifier assigned to the field.
Input Parameters:

StartBit: Specifies a zero-based start position of the field in the data, in
bits. This parameter can be an integer on an expression.

Length: Specifies the length of the field, in bits. This parameter can
be an integer on an expression.

Name: This string is displayed as the name of the field in the
Interpreted Data table.

Description: This string is displayed as the description of the field in the
Interpreted Data table.

Abbreviation: If the Name parameter exceeds the permitted length for the

Interpreted Data table, this abbreviation will be used instead.
This parameter is currently unused in the current version of
ASL, but must be included.
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MSBLEFT, LSBLEFT: These keywords specify the bit order of the decoded data, as
either MSb->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 parame-
ter is optional, and if not specified MSBLEFT is used by
default.

Example:

/* This statement adds a field of 3 bits in length
starting at bit 2 of packet. The data of this
field will be read from Lowest Bit first. */

Fl = AddField(2, 3, "Flags bitmap",
"This field contains the flags bitmap.",
"Flgs ", LSBLEFT);

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, and
should not be confused with the low-level bit-unstuffing of USB. USB traffic is bit-
unstuffed by SBAE hardware before the data stream is presented 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 1ls */

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. The
complete data block can then be referenced 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
datalId named DataSegment. */

DataSegment = GetData (0,9);

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.
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Example:

If CURPOS > 5 and ValueOf (Fl) < 8 then
{
Hl1 = AddField (CURPOS,8,"H1","Field H1","H1");
}
Else If(CURPOS < 9) then
{
H2 = AddField(CURPOS, 8, "H2","Field H2","H2");
}
Else

{
H4 = AddField (CURPOS, 548, "H4","Field H4","H4");
}

Repeat:

Repeat Expression
Main block

Remark:

This statement repeats all statements in the block while Expression evaluates to
TRUE.

Example:

Fl = AddField (0, 20, "Field1i"™, "", "F1");

/* Loop will repeat until current position >= 100 */
Repeat (CURPOS < 100)
{

SubF1l = AddField (CURPOS, 23, "SubField of field F1",
"subfield of F1", "SubFl1l");

Repeat Count:

Repeat Count = Expression
Main block
Remark:

This statement repeats all statements in the block Expression number of times.

Example:

Fl = AddField (0, 20, "Field1i", "", "F1");

/* Loop will be run twice */
Repeat Count = 2
{

Fl1 = 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 user does not include the Separated
keyword, then the subfield(s) will be shown in the tables as a
subset of the parent field that can be expanded or collapsed
with an arrow. If user includes the Separated keyword a
separate table will be created for the subfield.

Example:

Fl = AddField (2, 3, "Fieldl", "It starts form bit# 2",
"Fl");

F2 = AddField (5, 3, "Field2", "This field is used
for..", "FZ");

SubFieldOf (F1)
{

sl = AddField (0, 1, "Subfieldl", "This is subfield
Of Fl", "Sl");

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, "Subfieldl", "This is subfield
of F2", "sl");

s22 = AddField (1, 2, "s2", "Subfield of F2",
"subfield of F1");
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SetTableHeader:

SetTableHeader ("7itle” | 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 be shown 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 = AddField (0, 8, "Op Code", "Op Code",
"Op Code");
If (ValueOf (OpCode) <> 0x01l) then

{
SetTableHeader ("Read"):;

}
SetFieldTableHeader:

SetFieldTableHeader ( fieldld, "Title" | Optionalfieldld );
Remark:

If the user 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 be shown in the header of the table.

OptionalfieldId: 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 (CURPOS, 8, "Type", "Type", "Type"):;

SubFieldOf (Type, Separated)

{
SetFieldTableHeader (Type, "Sub fields of Type");
Tl= 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
Statement];
Statement?2;

StatementN;
EndOptions >

< ValidRanges

Statement];
Statement?2;

StatementN;
EndValidRanges >
< InterfaceClassld = GetInterfaceClass; >
< InterfaceSubClassld = GetInterfaceSubClass; >
< InterfaceProtocolld = GetlnterfaceProtocol; >

Descriptor(Type)

{
Statement];
Statement?2;
StatementN;

}

End

GetlnterfaceClass, GetInterfaceSubClass, GetInterfaceProtocol 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
the user to assign meaningful interpretation of the values in each field. This assists the
user in the interpretation of 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)

{

Statement];

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:
Fl = AddField (0, 8, "Fr1", "F1", "F1");
/* CURPOS is equal to 8 and will become 16 following
this statement */
F2 = AddField (CURPOS, 8, "F2", "F2", "F2");
SubFieldOf (F2)
{
Fll = AddField (0, 2, "F11", "F11", "F11"™);
/* CURPPOS = 2 */
F12 = AddField (CURPOS, 2, "F12", "F12", "F12");
/* CURPPOS = 4 */
F13 = AddField (CURPOS, 4, "F13", "pr13", "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.
Othewise, a FALSE is returned. This function may be used to detect if there is
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 the desired data pattern in the data stream. It returns the bit
location of the first instance of the data pattern, or the value equivalent to
LengthOf (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 to be searched. 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 out-
put 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") ;

203



Catalyst Enterprises Inc. Appendix A

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 (/dentifier)
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);
CallStatevValue = ("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", MSBLEFT) ;

bRequest = AddField (8, 8, "bRequest", "bRequest Field", " bRequest",
MSBLEFT) ;

wValue = AddField(16,16," wValue" ," wValue Field","wValue",MSBLEFT) ;
if (ValueOf (bRequest) = 0x35) then /*GET_LINE PARAMS*/
{
wlinterface = AddField(32,16,"wInterface" , " wInterface Field","
wInterface",MSBLEFT) ;
wLength = AddField (48,16," wLength" ," Size of structure"," wlLength"
MSBLEFT) ;
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If ValueOf (wLength) > 0 Then
{

wInfoLength = AddField(64,16," wInfoLength" ," Size of this
structure"," wInfolength",MSBLEFT) ;

dwRingerBitmap = AddField(80,32," dwRingerBitmap", "Ringer
Configuration bitmap for this line."
"wInfolLength",MSBLEFT) ;

dwLineState = AddField(112,32," dwLineState" ,"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(CURPOS,1,"Active Flag" , "Active Flag",
"AciveFlag", MSBLEEFT);

Repeat (CURPOS - StartOf (wInfolength)) < ValueOf (wInfoLength)
{

CallStateValue = AddField (CURPOS,8," CallStateValue" ,"Call
State Value","CallStateValue", MSBLEFT) ;

CallStateChangeValue =AddField (CURPOS,8,"CallStateChangeValue",
"Call State change value",

"CallStateChangeValue", MSBLEFT);

Reserved = AddField (CURPOS, 15, "Reserved" "Reserved", "Reserved",
MSBLEFT) ;

CallStateActiveFlag = AddField (CURPOS,1, "ActiveFlag",
"ActiveFlag", "ActiveFlag", MSBLEEFT);

End
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Sample2: LCP (PPP)

[ProductName = SBAE]
ProtocolName = "LCP"
ProtocolTransferRequirement

{
USBControlTransfer

{
}

ControlType = Class

}

ProtocolTransferDefinition

{

}
End

ProtocolCommand = USBControlTransfer

[Decoding]
{

/*
Here would be the script of other protocols.

*/

Repeat (not EOD)

{
Datal = GetData (CURPOS, 16);

/* 0xc021 is the LCP code in PPP Protocol. */
If (ValueOf (Datal) = 0x21 ) Then
{

ProtocolHeader = AddField (CURPOS, 16," ProtocolHeader", "The

protocol is LCP", "LCP");

Code = AddField (CURPOS, 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:AddField(CURPOS,8,"TxyeLength","TypeLength",

"TypeLength
If (ValueOf (Type) = 0x26 ) Then
{

Repeat CURPOS - StartOf (Type) < ValueOf (Length)

{

LengthElision=AddField (CURPOS, 8, "LengthElision",
"LengthElision", "LengthElision");
Elision = AddField(CURPOS,ValueOf (LengthElision),
"Elision","Elision", "Elision");

}
}
Else If (ValueOf (Type) = 0x28 ) Then
{

Internationalization = AddField (CURPOS,
16,"Internationalization",
"Internationalization",

"Internt") ;
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If (ValueOf (Typelength) > 32) then

{
Tag = AddField(CURPO?, ValueOf (Typelength)-32, "Tag", "Tag",
HTag" ,.

}
}

/* Here are the remaining protocols. */

}
}
}

End

Sample3: HID Class
[ProductName = SBAE]
ProtocolName = "HID"

ProtocolTransferRequirement

{
USBControlTransfer

{
}

ControlType = Class

}

ProtocolTransferDefinition

{
ProtocolCommand = USBControlTransfer

}
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 (ISO)",13;
"Italian",14;
"Japan (Katakana)",15;
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"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;

"Taiwan", 30;
"Turkish-Q",
"UK", 32;
"US", 33;

31;

"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",
"Lower lip",
"Jaw", 0x0A;
"Neck", 0x0B;
"Upper arm",

0x08;
0x09;

0x0C;

"Elbow", 0x0D;
"Forearm", 0x0E;
"Wrist", Ox0F;

"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", O0x1A;

"Knee", 0x1B;
"Calf",0x1C;
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"Ankle",0x1D;
"Foot", Ox1E;
"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

Descriptor (0x21)

{
bLength = AddField (CURPOS, 8, "bLength", "Numeric expression that is the
total size of the HID descrlptor" "bLength") ;

bDescriptorType = AddField (CURPOS, 8,"bDescriptorType", "Constant
name specifying type of HID descriptor",
"bDescrlptorType"y'
bcdHID = AddField (CURPOS, 16,"bcdHID", "Numeric expression
ldentleng the HID Class Specification release",
"bcdHID
bCountryCode = AddField (CURPOS, 8,"bCountryCode", "Numeric expression
identify 1ng country code  of the localized
hardware", "bCountryCode") ;
bNumDescriptors = AddField (CURPOS, 8,"bNumDescriptors", "Numeric

expression spe01fy1ng the number of Class
descriptors (always at least one i.e. Report
descriptor.)", "bNumDescriptors") ;

Repeat Count = ValueOf (bNumDescriptors)
{

bDescriptorType = AddField (CURPOS, 8,"bDescriptorType",
"Constant name spe01fy1ng type of HID descrlptor"
"bDescriptorType"

wDescriptorLength = AddField (CURPOS, 16, wDescrl€torLength"
"Numeric expression that is the total size of the
Report descriptor", "wDescriptorLength");

}
If(Not EOD) Then
{
Unexpected = AddField (CURPOS, LengthOf INPUTDATA) -
CURPOS, "Unexpected", "Unexpected", "Unexpected"):;
}
}
Descriptor (0x23)
{
bNumber = AddField(CURPOS, 8, "bNumber","Numeric expression
specifyin thé number of Phy31cal Descriptor sets. Do not

include P%y31cal Descriptor 0 itself in this
number", "bNumber") ;

bLength

AddField (CURPOS, 16, "bLength","Numeric expression
identifying the length of each Physical
descriptor”, "bLength") ;
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bPhysicalInfo = AddField (CURPOS,8 ,"bPhysicalInfo","bPhysicalInfo",
"bPhysicalInfo");

SubFieldOf (bPhysicalInfo)

{
Preference = AddField (0, 5, "Preference","The Preference field
indicates whether the descrlptor set contains preferred or
alternative designator information. A vendor will define 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 = AddFleld(5 3, "Bias","The Bias field indicates which
hand the descrlptor set is characterizing. This may not
apply to some devices", "Bias");

}
Repeat Count = ValueOf (bNumber)
{

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 usSer 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

longer for the user to affect the control",
"Effort");

Qualifier = AddField (CURPOS, 3, "Qualifier","The
Qualifier 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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Script Editor

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

0 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"
1 bRequest 1 Bits 0...8 (Request)

0x00-0xFD "Unknown"

OxFE "Get Max LUN"

OxFF "Mass Storage Reset"
2w i i e
e i i S
£ e b e et S

Note: An option name must be assigned to all fields that have multiple interpretations
based on their values.
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Creating the Script

1. Click File, New and choose Script to open the script generator dialog.

CATALYST ENTERPRISES, INC, SBAF Softwore

| Fle B view Run Configwadon Setting Lkiky Widow el
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L L3
I [dsdmisngacict Script Generator Elock Diagram
Soipt Name B\I:n
Lecdlin Protocol Definition
C\Fiopian Fles CATALYSTVSBAE 511 [ Define Device
Characterization|

[ Protocol Extraction
:
Decoding Statement

(tfao Bzt 3

2. Choose and enter a Name for the Script and enter a path to a location where you
would like to save it and click Next
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Figure 157 Choosing Command and Class

3. Chose USBControlTransfer as protocol command and Class as Script Type
and click Next.
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Note:

D cela=ake 0000 |

[Decoding)

¥
H

&
Define Ot |

= = Fkds
# .5 Ackd How Feld

=1 8w Ealt Exiat Fisids
Hm BReguest

DefincOptions
BRaquest = ("Ukkaoun®, Ox00-CRFD;

= Rasarved a0 0a1F)
<l m Tspo
= Standad (040)
= Clan 1)

BHEY iﬁﬂ!dv“\‘.aiﬁk‘iﬂk‘.’—’ﬁaazai

= Vandor (2]
» Bocorved J)
w Disct

2EdE

Fiekd 1D [ il

Bpeizn
Ve  RangVahes | Voo [0 42 bmReguestType = kddPicld(0, B, “sleguestTepe®, “B
- - 43 FuhF ie LAOE (brfeauest Type)

Deserptionrs | Add youe desoipten / 2 1N [ i
| a5 = e i T =
[} ] s Lud | Li_l

I | | 0 Comple reandl

s Horage clas reguest ' - 0 Enarfi]
|

Figure 158 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 descrip-
tions or values from Edit boxes below the tree control. (You can mod-
ify it from editor directly)

5. When done click Next.

6. Add a Valid Range to your script if needed. (You do not need to define any valid
range for this example script). (Press Next Button to go to Next page)

7. Add your decoding statements to decoding area by defining your command and
adding it as a decode command.

The command will be placed at the cursor location in the decoding area. If the
cursor is above the decoding area the command will be placed at the top and if it is
under decoding area it will be added at the end of decoding area
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