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Getting Started with DSP Conductor™

1. Introduction

DSP Conductor™ is a software development kit (SDK) for audio digital signal processing (DSP) applica-
tions. Audio processing is defined in terms of code elements. Elements have inputs, outputs, controls and
indicators. Elements are “wired” together and their controls adjusted within the DSP Conducter environ-
ment to produce the desired audio processing results within the DSP code that is generated.

DSP Conductor generates the signal processing instructions (code) but the actual audio processing is
performed by a Cirrus Logic DSP chip. The CS4961xx CobraNet™-enabled network audio processor is
the first of these DSP devices to be supported by DSP Conductor.

2. Hardware

DSP Conductor runs on Windows-based PCs and communicates with the target CobraNet DSP system
via an Ethernet connection. A typical development environment is shown below. The EV-2 is the Cobra-
Net evaluation module. It features a CS4961xx network processor, Ethernet circuitry, a microcontroller,
and digital and analog audio interfaces.

Ethernet Switch
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B

Windows® 2000/XP -based PC

EV-2 Module EV-2 Module

Figure 1. Typical CobraNet Development Environment
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3. Hardware & System Requirements
3.1 Hardware

A CobraNet evaluation kit purchased from Cirrus Logic consists of the following:

- Two EV-2 Modules

- Category 5 Ethernet Crossover Cable
- Phoenix-style Audio Connectors

- This Document

- EV-2 Development System Manual

In order to set up the kit, the user must supply the following:

- Two Standard ATX Computer Power Supplies

- Appropriate Audio Cables (use with Phoenix-style connectors supplied w/ kit to provide audio input/output)
- Audio Source (CD player, etc.)

- Audio Monitor (powered speakers, etc.)

The CobraNet evaluation kit is sufficient to evaluate CobraNet fuctionality. However, to create a fully func-
tional DSP Conductor development environment, the following are required in addition to the evaluation
kit & the user-supplied hardware:

- Windows® 2000/XP-based PC with Standard Ethernet Interface

- Ethernet Switch
- Ethernet Patch Cables (Crossover cable supplied w/ kit is for module-to-module communication.)

3.2 System

The CobraNet SDK software only functions on Windows 2000/XP-based computers. In general, system
requirements are the same as the minimum system requirements for the Windows operating system. The
SDK requires approximately 25 MB of free hard disk space.

4. Registration and Update

In order to provide you with the latest versions of our firmware and software development kit (SDK), we
use web-based distribution for our updates. To register your EV-2 boards and get access to the firmware
and SDK updates, please go to www.cirrus.com/cobranetsoftware. At this page, follow the instructions to
register your EV-2 kit. Upon completion of the required data fields and verification of the EV-2 modules’
serial numbers, you may proceed to download the CS4961xx firmware and a self-installing SDK.
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5. Software Installation

5.1 Downloading from the Cirrus Logic Website

Downloading and installing from our web server will ensure that you are using the most up-to-date soft-
ware and documentation.

Go to www.cirrus.com/cobranetsoftware and follow the instructions to register your EV-2 kit. Upon com-
pletion of the registration, you can proceed to download the DSP Conductor install executable.

Download and run the sdk_cobra_setup.exe file.

The DSP Conductor setup wizard will guide you through the installation.

DSP Conductor - CobraNet(TM)

a

wWelcome to the DSP Conductor -
CobraNet{ TM) Setup Wizard

This willinstall DSP Conductor - CobraMel TM] an your
computer

Itis recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel b exit Setup,

Click Next.
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License Agreement
Please read the following important information before continuing.

Please read the following License Agresment. Y'ou must accept the terms of this
agreement befare continuing with the installation,

Computer software provided with the Softvware Developer Kit remains the property ]|
of Cirrus Lagie, Inc. Cirus Logic hereby grants customer a personal, non- B
|transferable, norrexclusive and revocable right to use such software solely for g|
customer's own use and only with the SDK, or part thereof, with which the software =21
is pravided. The software mayp not be copied, modified, reverse engineered or
dizazsembled in whole or in part by customer. Customer may not sublicense,

transfer o othenwise make available the software in whole or in part to any thid

party.

This software is provided to customer 45 15,

%) | accept the agreement

() 1 do nat accept the agreement

[ <Back [ Mews | [ Cancal |

1. Accept the SDK licensing agreement.

Installing
Please wait while Setup installs DSP Conductor - CobraMet{Th) on pour computer.

Extracting files...
C:\Program Files\Cirrus LogichDSPConductordibconsole. dil

Cancel

3. The setup wizard installs the DSP Con-
ductor software and files.

License Agreement
Fleass read the following license agreement carefully.

| Cobrahet Discovery License Agreement

|NOTICE TO USER: FLEASE READ THIS AGREEMENT CAREFULLY. BY CLICKING

THE ACCEPTANCE BUTTON OR INSTALLING OR USING ALL OR ANY PORTION OF

| THE SOFTWARE YOU ACCEPT ALL THE TERMS AND COMDITIONS OF THIS

LICEMSE AGREEMENT ["AGREEMENT"). INCLUDING, IN PARTICULAR THE
LIMITATIONS ON: USE CONTAINED IN SECTION 2; TRANSFERABILITY IN SECTION

3. W/ARRANTY IM SECTION 7: AMD LIABILITY IN SECTION 8. YOU AGHEE THAT

THIS AGREEMENT 15 ENFORCEAELE LIKE ANY WRITTEN NEGOTIATED

AGREEMENT SIGNED BY'YOUL IF YOU DO NOT AGREE, SELECT THE "DONOT [

() | accept the terms of the license agreement

)| do nat accept the terms of the license agreement

[ «<Back ][ rstal ] [ Cancel |

5. Accept he CobraNet Discovery applica-
tion licensing agreement. Click Install.

Ready to Install
Setup it now ready to begin instaling DSP Conductor - CobraNet(TH] on your
compuler

Click Install to continue with the installation, or click Back if you want to review ar
change any settings.
Deestination location:

C:"Program Files\Cirus Logic

Start Menu folder:
DSP Conductar

[ <Back [ mstal ] [ Cancel ]

2. Click Install to install DSP Conductor in
the location shown in the dialog box.

| ml

CobraMet Discovery Version 3.3.2

The Installsield® \izard will install CobraNet Discovery
on your computer. Ta continue, olick Mext

4. The CobraNet Discovery (Disco) instal-
lation wizard appears. Click Next.

- Cubralatlisey

Setup Status

CobraMet Discovery is configuring your new software installation,

Instaling

C:AProgram Files\Cinus LogisACobraet Discoverhdiscoumt 1. pdf

Cancel

A

6. The CobraNet Discovery application is
installed.
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InstaliShield Wizard Complete Completing the DSP Conductor -
CobrafNet{TM) Setup Wizard
Setup has finizhed instaling CobraMet Discawery on your
computer, Setup has finished instaling DSP Conductor - Cobralat(TH) an
wour computer. The application may be launched by selecting
the installed icons
Click Finish to exit Setup,
7. Click Finish to complete the CobraNet 8. Click Finish to complete the DSP Con-
Discovery application installation. ductor installation.

6. Hardware Setup

This section will help the user get the CobraNet development environment up-and-running in as little time
as possible. However, for more detailed explanations of EV-2 connectors/jumpers, signals, etc. please
refer to the EV-2 Development System Manual included in the EV-2 kit.

6.1 Audio Connections

Using the Phoenix-style connectors supplied with the EV-2 kit, build audio intput & output cables that are
appropriate to your application.

6.1.1 Analog Audio

For analog input/output select an appropriate cable (stereo RCA, 1/8” mini stereo, etc.) and attach to the
Phoenix-style connectors according to the following example. Connections are identical for input and out-
put. Use J300 on the EV-2 module for analog audio input, J401 for analog audio output. Two Phoenix-
style connectors are required for one stereo analog input and one stereo analog output.

L+ L- GND R+ R- GND

L R
Figure 2. Example Stereo Analog Input/Output Connector Hookup
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6.1.2  Digital Audio
Digital audio is received and transmitted from the EV-2 module according to the AES/EBU (AES3) spec-

ification. The EV-2 supports one stereo pair of digital audio input and one stereo pair of digital audio out-
put. Use J700 on the EV-2 module for digital audio input/output. The follwoing example shows the digital

audio connector hookup.

110-ohm Balanced STP

75-ohm Unbalanced Coaxial
Out+ Out- GND In+ In- GND

Out+ Out- GND In+ In- GND

SVVDLON SOV»OVDL N

£ - + - Shield
Shield
L/R Output L/R Input L/R Output L/R Input

Figure 3. Example Stereo Digital Input/Output Connector Hookup
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6.2 Ethernet Connection

The Ethernet crossover cable supplied with the EV-2 kit is intended for module-to-module communication
in a stand-alone manner. For most applications, the Cobranet modules will be attached to a switched net-

work using standard Ethernet patch cables.

In order to create a fully functional DSP Conductor development environment, the following are required
in addition to the evaluation kit & the user-supplied hardware:

i

- Windows 2000/XP-based PC with 100-Mbit Ethernet Interface
- Ethernet Switch
- Ethernet Patch Cables

NOTE: The crossover cable supplied w/ kit is for direct module-to-module communication only and cannot
be used for module-to-switch communication.

Connect the PC and the two EV-2 modules as shown in the following diagram.

Ethernet Switch

PatchCable | & - — & - - = = - —

Straight-thru (patch) Cables

Figure 4. CobraNet Development Environment Using an Ethernet Switch
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7. Software Setup
7.1 CobraNet Discovery Utility (Disco)

Through a connection to a CobraNet network using a standard Ethernet network interface card (NIC), the
utility discovers and monitors CobraNet devices on the network. Disco can optionally assign IP addresses
to devices that do not already have address assignments. A firmware upgrade feature can load firmware
updates on devices if necessary. Please refer to the CobraNet Discovery User’s Manual for complete in-
formation on features and operation of Discovery.

[

The CobraNet Discovery utility runs on a Windows 2000/XP-based PC. Operation on older versions of
Windows has not been thoroughly tested, and is at the user’s risk. For complete information regarding the
Disco utility, refer to the CobraNet Discovery User’'s Manual, which is installed with the SDK.

7.1.1 IP Address Assignment

Network adapters on most PCs are configured to obtain IP addresses automatically from the network to
which they are connected. However, most purpose-built CobraNet networks do not have an automatic ad-
dress assignment capability. On these networks, the network adapter should manually assign an IP ad-
dress.

Cirrus Logic recommends the following adress ranges for devices on the CobraNet network:

IP Address Range Devices
192.168.100.1 thru 192.168.100.199 CobraNet Devices (Default IP address assigned by Disco)
192.168.100.200  thru 192.168.100.219 Network switches and infrastructure
192.168.100.220  thru 192.168.100.254 Computers

7.1.2 Manual IP Address Assignment

Follow the procedure below to manually assign an IP address to your network adapter.

1)  From the Windows Control Panel, open Network Connectios.

2) Right-click on the Ethernet adapter you will be using for the connection to the CobraNet network. Select
Properties.

3) Select Internet Protocol (TCP/IP) from the list. Click the Properties button.

4)  Select the Use the following IP address radio button.

5) Inthe IP Address: field, enter the desired IP address.

6) Inthe Subnet Mask field, enter 255.255.255.0.

7) Leave the Default Gateway field blank.

8)  Settings for Preferred DNS server and Alternate DNS server are unimportant for Disco operation and
can be left blank.

9) Click OK to close the TCP/IP Properties dialog.

10) Click OK to close the Properties dialog for the NIC.

NOTE: An Open Adapter error when launching Disco most likely indicates the user account from which
you are running has insufficient privaleges to install and run the device driver Disco needs to send
and receive CobraNet packets. Please refer to the CobraNet Discovery User's Manual included
with the Disco utility for details on the corrective actions necessary to run CobraNet Discovery.
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7.1.3 The Discovery Window

The Discovery Window is a dynamic display of devices the utility finds on the network. If a network device
is removed from the network or powered down, its status will change to Off line but will remain in the list
until it is manually reset.

Columns may be resized by dragging their boundaries. They may be reordered by clicking and dragging
within the text area in the column heading.

Standard columns are S (Status), MAC Address, & IP Address. Information in these columns is obtained
by passively monitoring the CobraNet network. Therefor, if these are the only columns present, Disco will
not generate any additional network traffic. This is useful for diagnosing repeater-based networks.

SNMP information can be displyed for network devices by using the Column Chooser dialog to add the
SNMP column. Please refer to the CobraNet Discovery User’s Manual descriptions of the SNMP variables
available for monitoring in a default Disco installation.

7.1.4 Proper Indication in Disco Main Window

L Cuiu'mIa'{[imjbizuuuar;{ JJQT
Cobrablet  Edit  Wiew Help
S | MAC Address | IP &ddress | ermoCount | syl escription
& o0e02b02b5a3 169.254.0.2 1] Cirrus Logic E'Y-2/CM-2 [CM18101) CobraMet version 210.5 C5181012
@ o0s02b026540 169.254.01 ] Cirrus Logic E'Y-2/CM-2 [CM18101) Cobrabet version 2.10.5 C5181012
R = l B
Devices: 2 bchive: 2 Dead: 0

Figure 5. Disco Utitilty Main Window

Figure 5 shows the approximate expected Disco main window contents for the network shown in figure 4.
The two entries in the window correspond to the two EV-2s on this network. A green checkmark icon to
the left of an entry indicates the device is actively communicating with the Discovery application. Note also
that both devices have been assigned IP addresses in the range recommended in section 6.4.1. Textual
information about each device is correctly displayed.

AN275REV4 9
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7.1.5 Troubleshooting

Nothing Displayed in Disco Window

No CobraNet devices showing in the main window likely indicates a problem with the network connection
to the PC.

Check the link indicator on the switch port and on the PC (if present). Absence of link indication can be
caused by using a crossover cable instead of a standard patch cable or connecting to an uplink type port
on the switch instead of a standard port (uplink ports are used to make connections to other switches us-
ing a straight-through cable).

If your computer has multiple network adapters (i.e. wireless, wired, built-in, PC card), Disco may need to
be configured to use the appropriate adapter. Adapter selection is accomplished in the Disco Options di-
alog. It is sometimes necessary to use a trial-and-error approach to adapter selection as the system-sup-
plied description of adapters is often cryptic. It is not necessary to restart Disco to check your results. Once
you have selected the correct adapter and dismissed the Options dialog, the CobraNet devices will appear
immediately in the main window.

No CobraNet devices showing in the main window can also indicate a problem with all CobraNet devices
on the network. If you have checked your computer's connection to the network as described above and
still do not see any devices, please read through the following section on missing devices.

Missing Devices

A missing device likely indicates a problem with the CobraNet device or the device's connection to the
network.

We recommend first checking the indicators built into the Ethernet connectors on the CobraNet devices.
Note that the EV-2s each have two Ethernet connections. The dual connections are for fault tolerant ap-
plications. Either connection may be used.

All devices should show a flashing green indicator on the right side of the connected jack. This indicates
the device has power and a valid Ethernet link. One of the devices may also show an amber indication on
the left side of the jack.

If there is no indication, check the power to the device and check the Ethernet cabling. The corresponding
Ethernet switch port on the other side of the patch cable for each device should show a link indication.

Red 'X' Icon

A red Xicon on the left side of a device entry indicates that the device has stopped communicating with
the CobraNet Discovery application. This is a variation of the Missing devices scenario described above.
In the red X case, the device is missing on intermittent basis. The troubleshooting instructions in the Miss-
ing Devices discussion apply to the red X icon situation.
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No IP Address Assignment

When properly configured, CobraNet Discovery will assign Internet protocol (IP) addresses to any
CobraNet devices it discovers on the network. An IP address is required for controlling and monitoring the
device, performing firmware upgrades, and all functions associated with DSP Conductor. (No IP address
is required to transfer audio over the network.)

Success in the IP assignment is indicated by the presence of a valid IP address in the /P Address column
for the device in the Disco main window.

If IP Address is blank, there is likely a problem with IP address assignment settings. IP assignment is con-
figured in the Options dialog accessed through the View menu. A reasonable range of IP addresses
should be specified and the Enable auto-assignment option should be enabled. Once you have made
these changes and dismissed the Options dialog, IP address will be assigned to your devices.

"Request timeout"

Request timeout messages in any of the columns in the Disco main window indicate a problem commu-
nicating with the device using the IP-based simple network management protocol (SNMP). First check
that the affected device shows an address in its /P Address column. If it does not, please read the previous
section on |IP address assignment.

Another common impediment to IP communications is improper IP addressing caused by a mismatch be-
tween the form of the IP address of the PC's network adaptor and the IP addresses assigned to the
CobraNet devices by Disco. In most demonstration situations, manual IP addressing is used. Please re-
view your network adaptor IP address settings as described in sections 6.4.1 and 6.4.2 of this document.
Next revisit the Disco Options dialog, temporarily disable Enable auto assignment, press the "Use current”
button to update the IP address ranges, re-activate Enable auto assignment, and dismiss the Options di-
alog. Finally, power-cycle the CobraNet devices so that they may receive updated |P addresses and es-
tablish communications.

7.1.6 Firmware Upgrade

DSP Conductor is supported on CS4961xx based CobraNet interfaces running version 2.11.0 firmware
or higher. Before attempting to use DSP Conductor, we recommend you check the firmware of your target
devices and upgrade if necessary.

Determining Current Firmware Version

Information about your CobraNet devices hardware and firmware is reported in the sysDescription column
of the Disco main window. It may be necessary to widen the column to view the complete description. The
width of a column may be adjusted by dragging the column separator at the upper-right corner of the col-
umn.

A typical sysDescription for an EV-2 may be Cirrus Logic EV-2/CM-2 (CM18101) CobraNet version 2.10.6
CS181012. However, the 2.10.6 firmware running on this device does not support DSP Conductor. You
must obtain a firmware update and download it to the device.

AN275REV4 11
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Obtaining Firmware

Firmware is downloadable from http://www.cirrus.com/cobranetfirmware. Firmware is delivered in a ZIP
archive file with a name of the form ¢s2710bin.zip (the "2110" portion of the name indicates that this is
revision 2.11.0 firmware). The contents of this must be extracted to the firmware sub-directory of your Dis-
co installation at c:\Program Files\Cirrus Logic\CobraNet Discovery\firmware.

Upgrading Firmware

Firmware is kept in non-volatile storage on the CobraNet device. Disco is capable of upgrading firmware.
Firmware upgrade is done over the Ethernet connection. No special hardware connection is required.

Follow these steps to upgrade firmware:

1)  Select the target device in the Disco main window.

2)  From the CobraNet menu choose Update Firmware...
3) Disco will perform an upload step to verify the current firmware and hardware type of the device.

4)  The Select Firmware Version dialog is displayed. Select the new firmware version to download to the
device and click the Update button.

5) Depending on the version of firmware currently loaded on the device, Disco may warn you about the
dangers of updating the boot code. If this warning appears, please verify that power and Ethernet con-
nections are secure and accept this warning by clicking OK.

6) Disco will perform a download step and remind you that the device needs to be reset or power-cycled
to run the updated firmware.

7) Reset or power-cycle the device. Verify that the expected version appears in the sysDescription column.

7.2 DSP Conductor Setup and Use

DSP Conductor presents a user interface for defining signal processing paths. DSP Conductor generates
DSP code and downloads it to the target device. DSP Conductor presents a user interface for adjusting
parameters of the DSP and monitoring the processing elements.

7.2.1 Setup

DSP Conductor communicates with a single target device. You enter the IP address of the target device
in the Download dialog that pops up automatically after you have clicked Go and the compile has suc-
ceeded. IP addresses may be read from the IP Address column in the Disco utility. We recommend that
you run Disco concurrently with DSP Conductor.

7.2.2 Example Design File

From the File menu, open example.cpa. This simple example passes audio from the analog inputs to the
analog outputs.

Click the Go! button and DSP Conductor will generate DSP Code, download it to the target, and run it.
Double-click a Gain block to expose controls and adjust audio levels.

Double-click a Meter block to expose indicators and controls and show the audio level in the signal path.
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7.2.3 Creating Your Own Design File
Once you have successfully passed audio through the example design file, please refer to the DSP Con-

ductor User’s Guide to learn how to create your own DSP Configuration.

!
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Contacting Cirrus Logic Support
For all product questions and inquiries contact a Cirrus Logic Sales Representative.
To find the one nearest to you go to www.cirrus.com

IMPORTANT NOTICE

Cirrus Logic, Inc. and its subsidiaries ("Cirrus") believe that the information contained in this document is accurate and reliable. However, the
information is subject to change without notice and is provided "AS IS" without warranty of any kind (express or implied). Customers are advised to
obtain the latest version of relevant information to verify, before placing orders, that information being relied on is current and complete. All products
are sold subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those pertaining to warranty,
indemnification, and limitation of liability. No responsibility is assumed by Cirrus for the use of this information, including use of this information as the
basis for manufacture or sale of any items, or for infringement of patents or other rights of third parties. This document is the property of Cirrus and by
furnishing this information, Cirrus grants no license, express or implied under any patents, mask work rights, copyrights, trademarks, trade secrets or
other intellectual property rights. Cirrus owns the copyrights associated with the information contained herein and gives consent for copies to be made
of the information only for use within your organization with respect to Cirrus integrated circuits or other products of Cirrus. This consent does not
extend to other copying such as copying for general distribution, advertising or promotional purposes, or for creating any work for resale.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR
SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). CIRRUS PRODUCTS ARE NOT DESIGNED, AUTHORIZED
OR WARRANTED FOR USE IN AIRCRAFT SYSTEMS, MILITARY APPLICATIONS, PRODUCTS SURGICALLY IMPLANTED INTO THE BODY,
AUTOMOTIVE SAFETY OR SECURITY DEVICES, LIFE SUPPORT PRODUCTS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF CIRRUS
PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUSTOMER’S RISK AND CIRRUS DISCLAIMS AND MAKES NO
WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
PARTICULAR PURPOSE, WITH REGARD TO ANY CIRRUS PRODUCT THAT IS USED IN SUCH A MANNER. IF THE CUSTOMER OR
CUSTOMER’S CUSTOMER USES OR PERMITS THE USE OF CIRRUS PRODUCTS IN CRITICAL APPLICATIONS, CUSTOMER AGREES, BY
SUCH USE, TO FULLY INDEMNIFY CIRRUS, ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND OTHER AGENTS FROM ANY
AND ALL LIABILITY, INCLUDING ATTORNEYS’ FEES AND COSTS, THAT MAY RESULT FROM OR ARISE IN CONNECTION WITH THESE USES.

Cirrus Logic, Cirrus, the Cirrus Logic logo designs, CobraNet, and DSP Conductor are trademarks of Cirrus Logic, Inc. All other brand and product
names in this document may be trademarks or service marks of their respective owners.

Microsoft and Windows are registered trademarks of Microsoft Corporation.

Microwire is a trademark of National Semiconductor Corp. National Semiconductor is a registered trademark of National Semiconductor Corp.
Texas Instruments is a registered trademark of Texas Instruments, Inc.

Motorola and SPI are registered trademarks of Motorola, Inc.

LINUX is a registered trademark of Linus Torvalds.
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