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PREFACE

Thank you for purchasing the ADSP-BF538F EZ-KIT Lite®, Analog
Devices, Inc. evaluation system for Blackfin® processors.

Blackfin processors embody a new type of embedded processor designed

specifically to meet the computational demands and power constraints of
today’s embedded audio, video, and communications applications. They
deliver breakthrough signal-processing performance and power efficiency
within a reduced instruction set computing (RISC) programming model.

Blackfin processors support a media instruction set computing (MISC)
architecture. This architecture is the natural merging of RISC, media
functions, and digital signal processing (DSP) characteristics. Blackfin
processors deliver signal-processing performance in a microprocessor-like
environment.

Based on the Micro Signal Architecture (MSA), Blackfin processors com-
bine a 32-bit RISC instruction set, dual 16-bit multiply accumulate
(MAC) DSP functionality, and 8-bit video processing performance that
had previously been the exclusive domain of very-long instruction word
(VLIW) media processors.
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The evaluation board is designed to be used in conjunction with the Visu-
alDSP++® development environment to test the capabilities of the
ADSP-BF538F Blackfin processors. The VisualDSP++ development envi-
ronment gives you the ability to perform advanced application code
development and debug, such as:

e Create, compile, assemble, and link application programs written
in C++, C, and ADSP-BF538F assembly

e Load, run, step, halt, and set breakpoints in application programs
e Read and write data and program memory

* Read and write core and peripheral registers

e Plot memory

Access to the ADSP-BF538F processor from a personal computer (PC) is
achieved through a USB port or an optional JTAG emulator. The USB
interface gives unrestricted access to the ADSP-BF538F processor and the
evaluation board peripherals. Analog Devices JTAG emulators offer faster
communication between the host PC and target hardware. Analog Devices
carries a wide range of in-circuit emulation products. To learn more about
Analog Devices emulators and processor development tools, go to
http://www.analog.com/processors/index.html.

The ADSP-BF538F EZ-KIT Lite provides example programs to demon-
strate the capabilities of the evaluation board.

The ADSP-BF538F EZ-KIT Lite installation is part of the Visu-
alDSP++ installation. The EZ-KIT Lite is a licensed product that
offers an unrestricted evaluation license for the first 90 days. For
details about evaluation license restrictions after the 90 days, refer
to “Evaluation License Restrictions” on page 1-7 and the Visu-
alDSP++ Installation Quick Reference Card.
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Preface

The board features:
* Analog Devices ADSP-BF538F processor

v Core performance up to 600 MHz

v External bus performance to 133 MHz
v 182-pin mini-BGA package

v 25 MHz crystal

e Synchronous dynamic random access memory (SDRAM)

v MT48LC32M8 - 64 MB (8M x 8-bits x 4 banks) x 2 chips
e Flash memory

+ 4MB (2M x 16-bits)
* Analog audio interface

v AD1871 96 kHz analog-to-digital codec (ADC)
v AD1854 96 kHz digital-to-audio codec (DAC)
v 1input stereo jack

v 1 output stereo jack

e Controller Area Network (CAN) interface
v Philips TIA1041 high-speed CAN transceiver

e National Instruments Educational Laboratory Virtual Instrumen-
tation Suite (ELVIS) interface

v LabVIEW ™-based virtual instruments
v Multifunction data acquisition device
v Bench-top workstation and prototype board
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* Universal asynchronous receiver/transmitter (UART)

v ADM3202 RS-232 line driver/receiver
v DB9 female connector

* LEDs

v 10 LEDs: 1 power (green), 1 board reset (red), 1 USB (red),
5 general-purpose (amber), and 1 USB monitor (amber)

e Push buttons

v 5 push buttons: 1 reset, 4 programmable flags with
debounce logic

e Expansion interface

v All processor signals

Other features
v JTAG ICE 14-pin header

The EZ-KIT Lite board has flash memory with a total of 4 MB. Flash
memory can be used to store user-specific boot code, allowing the board
to run as a stand-alone unit. For more information, see “Flash Memory”
on page 1-10. The board also has 64 MB of SDRAM, which can be used
by the user at runtime.

SPoRrTO interfaces with the audio circuit, facilitating development of audio
signal processing applications. sPorTo, SPORT1, and SPORT2 also interface
to an off-board connector for communication with other serial devices.
For more information, see “SPORTO Interface” on page 2-4.

The UART of the processor connects to an RS-232 line driver and a DB9
female connector, providing an interface to a PC or other serial device.
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Preface

Additionally, the EZ-KIT Lite board provides access to all of the proces-
sor’s peripheral ports. Access is provided in the form of a three-connector
expansion interface. For more information, see “Expansion Interface” on
page 2-8.

Purpose of This Manual

The ADSP-BF538F EZ-KIT Lite Evaluation System Manual provides
instructions for installing the product hardware (board). The text
describes operation and configuration of the board components and pro-
vides guidelines for running your own code on the ADSP-BF538F
EZ-KIT Lite. Finally, a schematic and a bill of materials are provided as a
reference for future designs.

The product software installation is detailed in the VisualDSP++ Installa-
tion Quick Reference Card.

Intended Audience

The primary audience for this manual is a programmer who is familiar
with Analog Devices processors. This manual assumes that the audience
has a working knowledge of the appropriate processor architecture and
instruction set. Programmers who are unfamiliar with Analog Devices
processors can use this manual but should supplement it with other texts
(such as the ADSP-BF538/ADSP-BF538F Blackfin Processor Hardware Ref-
erence and Blackfin Processor Instruction Set Reference) that describe your
target architecture.

Programmers who are unfamiliar with VisualDSP++ should refer to the
VisualDSP++ online Help and user’s or getting started guides. For the
locations of these documents, see “Related Documents”.
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Manual Contents

Manual Contents

The manual consists of:

Chapter 1, “Using ADSP-BF538F EZ-KIT Lite” on page 1-1.
Describes EZ-KIT Lite functionality from a programmer’s perspec-
tive and provides an easy-to-access memory map.

Chapter 2, “ADSP-BF538F EZ-KIT Lite Hardware Reference” on
page 2-1.
Provides information on the EZ-KIT Lite hardware components.

Appendix A, “ADSP-BF538F EZ-KIT Lite Bill Of Materials” on
page A-1.

Provides a list of components used to manufacture the EZ-KIT
Lite board.

Appendix B, “ADSP-BF538F EZ-KIT Lite Schematic” on

page B-1.

Provides the resources to allow EZ-KIT Lite board-level debugging
or to use as a reference design. Appendix B is part of the online
Help.

What’s New in This Manual

The ADSP-BF538F EZ-KIT Lite Evaluation System Manual has been
updated to reflect the latest revision of the board.

Xiv
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Technical or Customer Support

You can reach Analog Devices, Inc. Customer Support in the following

ways:

Visit the Embedded Processing and DSP products Web site at

http://www.analog.com/processors/technicalSupport

E-mail tools questions to
processor.tools._support@analog.com

E-mail processor questions to
processor.support@analog.com (World wide support)
processor .europe@analog.com (Europe support)
processor.china@analog.com (China support)

Phone questions to 1-800-ANALOGD

Contact your Analog Devices, Inc. local sales office or authorized
distributor

Send questions by mail to:
Analog Devices, Inc.
One Technology Way

P.0. Box 9106

Norwood, MA 02062-9106
USA

Supported Processors

This evaluation system supports Analog Devices ADSP-BF538F Blackfin
embedded processors.
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Product Information

Pr

oduct Information

You can obtain product information from the Analog Devices Web site,
from the product CD-ROM, or from printed publications (manuals).

Analog Devices is online at www.analog.com. Our Web site provides infor-
mation about a broad range of products—analog integrated circuits,
amplifiers, converters, and digital signal processors.

MyAnalog.com

MyAnalog.com is a free feature of the Analog Devices Web site that allows
customization of a Web page to display only the latest information on
products you are interested in. You can also choose to receive weekly
e-mail notifications containing updates to the Web pages that meet your
interests. MyAnalog.com provides access to books, application notes, data
sheets, code examples, and more.

Registration:

Visit www.myanalog.com to sign up. Click Register to use MyAnalog.com.
Registration takes about five minutes and serves as means for you to select
the information you want to receive.

If you are already a registered user, just log on. Your user name is your
e-mail address.

Processor Product Information

For information on embedded processors and DSPs, visit our Web site at
www .analog.com/processors, Which provides access to technical publica-
tions, data sheets, application notes, product overviews, and product
announcements.

XVi
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You may also obtain additional information about Analog Devices and its
products in any of the following ways.

e E-mail questions or requests for information to
processor.support@analog.com (World wide support)
processor.europe@analog.com (Europe support)
processor.china@analog.com (China support)

e Fax questions or requests for information to
1-781-461-3010 (North America)
+49-89-76903-157 (Europe)

Related Documents

For information on product related development software, see the follow-
ing publications.

Table 1. Related Processor Publications

Title Description

ADSP-BF538/ADSP-BF538F Embedded Processor | General functional description, pinout, and
Data Sheet timing.

ADSP-BF538/ADSP-BF538F Blackfin Processor Description of internal processor architec-
Hardware Reference ture and all register functions.

Blackfin Processor Programming Reference Description of all allowed processor assem-

bly instructions.

@ If you plan to use the EZ-KIT Lite board in conjunction with a
JTAG emulator, also refer to the documentation that accompanies
the emulator.

All documentation is available online. Visit the Technical Library Web
site to access all processor and tools manuals and data sheets:
http://www.analog.com/processors/technicalSupport/technicallLi-
brary/.
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Product Information

Table 2. Related VisualDSP++ Publications

Title Description

ADSP-BF538F EZ-KIT Lite Evaluation System Description of the hardware capabilities of

Manual the evaluation system; description of how to
access these capabilities in the VisualDSP++
environment.

VisualDSP++ User’s Guide Description of the VisualDSP++ features and
usage.

VisualDSP++ Assembler and Preprocessor Manuals  Description of the assembler function and
commands.

VisualDSP++ C/C++ Complier and Library Man-  Description of the complier function and

ual for Blackfin Processors commands for Blackfin processors.

VisualDSP++ Linker and Utilities Manual Description of the linker function and com-
mands.

VisualDSP++ Loader and Utilities Manual Description of the loader/splitter function

and commands.

Online Technical Documentation

Online documentation comprises the VisualDSP++ Help system, software
tools manuals, hardware tools manuals, processor manuals, the Dinkum
Abridged C++ library, and Flexible License Manager (FlexLM) network
license manager software documentation. You can easily search across the
entire VisualDSP++ documentation set for any topic of interest. For easy
printing, supplementary .pdf files of most manuals are provided in the
Docs folder on the VisualDSP++ installation CD.

If documentation is not installed on your system as part of the software
installation, you can add it from the VisualDSP++ CD at any time by run-
ning the Tools installation. Access the online documentation from the
VisualDSP++ environment, Windows® Explorer, or the Analog Devices
Web site. Each documentation file type is described as follows.
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File Description

.chm Help system files and manuals in Help format

-htmor Dinkum Abridged C++ library and FlexLM network license manager software doc-
-html umentation. Viewing and printing the .html files requires a browser, such as

Internet Explorer 6.0 (or higher).

.pdf VisualDSP++ and processor manuals in Portable Documentation Format (PDF).
Viewing and printing the _pdf files requires a PDF reader, such as Adobe Acrobat
Reader (4.0 or higher).

Accessing Documentation From VisualDSP++

To view VisualDSP++ Help, click on the Help menu item or go to the
Windows task bar and navigate to the VisualDSP++ documentation via
the Start menu.

To view ADSP-BF538F EZ-KIT Lite Help, which is part of the Visu-
alDSP++ Help system, use the Contents or Search tab of the Help
window.

Accessing Documentation From Windows

In addition to any shortcuts you may have constructed, there are many
ways to open VisualDSP++ online Help or the supplementary documenta-
tion from Windows.

Help system files (.chm) are located in the Help folder, and _pdf files are
located in the pocs folder of your VisualDSP++ installation CD-ROM.
The pocs folder also contains the Dinkum Abridged C++ library and the
FlexLM network license manager software documentation.

Your software installation kit includes online Help as part of the Windows
interface. These help files provide information about VisualDSP++ and
the ADSP-BF538F EZ-KIT Lite evaluation system.
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Accessing Documentation From Web

Download manuals at the following Web site:
http://www.analog.com/processors/technicalSupport/technicallLi-
brary/.

Select a processor family and book title. Download archive (.zip) files,
one for each manual. Use any archive management software, such as Win-
Zip, to decompress downloaded files.

Printed Manuals

For general questions regarding literature ordering, call the Literature
Center at 1-800-ANALOGD (1-800-262-5643) and follow the prompts.

Processor Manuals

Hardware reference and instruction set reference manuals may be ordered
through the Literature Center at 1-800-ANALOGD (1-800-262-5643),
or downloaded from the Analog Devices Web site. Manuals may be
ordered by title or by product number located on the back cover of each
manual.

Data Sheets

All data sheets (preliminary and production) may be downloaded from the
Analog Devices Web site. Only production (final) data sheets (Rev. 0, A,
B, C, and so on) can be obtained from the Literature Center at
1-800-ANALOGD (1-800-262-5643); they also can be downloaded from
the Web site.

To have a data sheet faxed to you, call the Analog Devices Faxback System
at 1-800-446-6212. Follow the prompts and a list of data sheet code
numbers will be faxed to you. If the data sheet you want is not listed,
check for it on the Web site.

XX
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Notation Conventions

Text conventions used in this manual are identified and described as fol-
lows. Additional conventions, which apply only to specific chapters, may
appear throughout this document.

Example

Description

Close command
(File menu)

Titles in reference sections indicate the location of an item within the
VisualDSP++ environment’s menu system (for example, the Close com-
mand appears on the File menu).

{this | that}

Alternative required items in syntax descriptions appear within curly
brackets and separated by vertical bars; read the example as this or
that. One or the other is required.

[this | that]

Optional items in syntax descriptions appear within brackets and sepa-
rated by vertical bars; read the example as an optional this or that.

[this,.] Optional item lists in syntax descriptions appear within brackets delim-
ited by commas and terminated with an ellipse; read the example as an
optional comma-separated list of this.

.SECTION Commands, directives, keywords, and feature names are in text with
letter gothic font.

filename Non-keyword placeholders appear in text with italic style format.

Note: For correct operation, ...

A Note provides supplementary information on a related topic. In the
online version of this book, the word Note appears instead of this
symbol.

X ©

Caution: Incorrect device operation may result if ...

Caution: Device damage may result if ...

A Caution identifies conditions or inappropriate usage of the product

that could lead to undesirable results or product damage. In the online
version of this book, the word Caution appears instead of this symbol.

N

Warning: Injury to device users may result if ...

A Warning identifies conditions or inappropriate usage of the product
that could lead to conditions that are potentially hazardous for the
devices users. In the online version of this book, the word Warning
appears instead of this symbol.
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1 USING ADSP-BF538F EZ-KIT
LITE

This chapter provides specific information to assist you with development
of programs for the ADSP-BF538F EZ-KIT Lite evaluation system.

The information appears in the following sections.

e “Package Contents” on page 1-3
Lists the items contained in the ADSP-BF538F EZ-KIT Lite
package.

e “Default Configuration” on page 1-3
Shows the default configuration of the ADSP-BF538F EZ-KIT
Lite.

e “Installation and Session Startup” on page 1-5
Instructs how to start a new or open an existing ADSP-BF538F
EZ-KIT Lite session using VisualDSP++.

e “Evaluation License Restrictions” on page 1-7
Describes the restrictions of the VisualDSP++ demo license
shipped with the EZ-KIT Lite.

e “Memory Map” on page 1-7
Defines the ADSP-BF538F EZ-KIT Lite board’s memory map.

e “SDRAM Interface” on page 1-8:
Defines the register values to configure the on-board SDRAM.

e “Flash Memory” on page 1-10
Describes the internal and external flash memory.

ADSP-BF538F EZ-KIT Lite Evaluation System Manual 1-1



* “CAN Interface” on page 1-11
Describes the on-board Controller Area Network (CAN) interface.

e “ELVIS Interface” on page 1-12
Describes the on-board National Instruments Educational Labora-
tory Virtual Instrumentation Suite (NI ELVIS) interface.

e “Audio Interface” on page 1-12
Describes the on-board audio circuit.

e “LEDs and Push Buttons” on page 1-13
Describes the board’s general-purpose 10 pins and buttons.

e “Example Programs” on page 1-14
Provides information about example programs included in the
ADSP-BF538F EZ-KIT Lite evaluation system.

e “Background Telemetry Channel” on page 1-14
Highlights the advantages of the background telemetry channel
(BTC) feature of VisualDSP++.

For information on the graphical user interface, including the boot load-
ing, target options, and other facilities of the EZ-KIT Lite system, refer to
the online Help.

For more detailed information about programming the ADSP-BF538F
Blackfin processor, see the documents referred to as “Related
Documents”.
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Using ADSP-BF538F EZ-KIT Lite

Package Contents

Your ADSP-BF538F EZ-KIT Lite evaluation system package contains the
following items.

e ADSP-BF538F EZ-KIT Lite board
e VisualDSP++ Installation Quick Reference Card
e CD containing:

v VisualDSP++ software

v ADSP-BF538F EZ-KIT Lite debug software
v USB driver files

v Example programs

v ADSP-BF538F EZ-KIT Lite Evaluation System Manual (this
document)

* Universal 7V DC power supply

» 6-foot 3.5 mm male-to-male audio cable
e 3.5 mm headphones

e 10-foot USB 2.0 cable

If any item is missing, contact the vendor where you purchased your
EZ-KIT Lite or contact Analog Devices, Inc.

Default Configuration

The ADSP-BF538F EZ-KIT Lite board is designed to run outside your
personal computer as a stand-alone unit. You do not have to open your
computer case.
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Default Configuration

The EZ-KIT Lite evaluation system contains ESD (electrostatic discharge)

sensitive devices. Electrostatic charges readily accumulate on the human

body and equipment and can discharge without detection. Permanent ‘
damage may occur on devices subjected to high-energy discharges. Proper

ESD precautions are recommended to avoid performance degradation or M
loss of functionality. Store unused EZ-KIT Lite boards in the protective

shipping package.

When removing the EZ-KIT Lite board from the package, handle the
board carefully to avoid the discharge of static electricity, which may dam-
age some components. Figure 1-1 shows the default jumper settings,
switches, connector locations, and LEDs used in installation. Confirm
that your board is in the default configuration before using the board.
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Figure 1-1. EZ-KIT Lite Hardware Setup
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Using ADSP-BF538F EZ-KIT Lite

Installation and Session Startup

For correct operation, install the software and hardware in the
order presented in the VisualDSP++ Installation Quick Reference
Card.

1. Verify that the yellow USB monitor LED (zLeD3, located near the
USB connector) is lit. This signifies that the board is communicat-
ing properly with the host PC and is ready to run VisualDSP++.

2. If you are running VisualDSP++ for the first time, navigate to the
VisualDSP++ environment via the Start —>Programs menu.

The main window appears. Note that VisualDSP++ does not con-
nect to any session. Skip the rest of this step to step 3.

If you have run VisualDSP++ previously, the last opened session
appears on the screen. You can override the default behavior and
force VisualDSP++ to start a new session by pressing and holding
down the Ctrl key while starting VisualDSP++. Do not release the
Ctrl key until the Session Wizard appears on the screen. Go to
step 4.

3. To connect to a new EZ-KIT Lite session, start Session Wizard by
selecting one of the following.

e From the Session menu, New Session.

e From the Session menu, Session List. Then click New Ses-
sion from the Session List dialog box.

* From the Session menu, Connect to Target.

4. The Select Processor page of the wizard appears on the screen.
Ensure Blackfin is selected in Processor family. In Choose a target
processor, select ADSP-BF538F. Click Next.
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5. The Select Connection Type page of the wizard appears on the
screen. Select EZ-KIT Lite and click Next.

6. The Select Platform page of the wizard appears on the screen.
In the Select your platform list, select ADSP-BF538F EZ-KIT
Lite via Debug Agent. In Session name, highlight or specify the
session name.

The session name can be a string of any length; although, the box
displays approximately 32 characters. The session name can
include space characters. If you do not specify a session name,
VisualDSP++ creates a session name by combining the name of the
selected platform with the selected processor. The only way to
change a session name later is to delete the session and to open a
new session.

Click Next.

7. The Finish page of the wizard appears on the screen. The page dis-
plays your selections. If you are satisfied, click Finish. If not, click
Back to make changes.

@ To disconnect from a session, click the disconnect button ﬁ
or select Session—>Disconnect from Target.

To delete a session, select Session —> Session List. Select the ses-
sion name from the list and click Delete. Click OK.
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Evaluation License Restrictions

The ADSP-BF538F EZ-KIT Lite installation is part of the VisualDSP++
installation. The EZ-KIT Lite is a licensed product that offers an unre-
stricted evaluation license for the first 90 days. Once the initial
unrestricted 90-day evaluation license expires:

* VisualDSP++ allows a connection to the ADSP-BF538F EZ-KIT
Lite via the USB debug agent interface only. Connections to simu-
lators and emulation products are no longer allowed.

e The linker restricts a users program to 20 KB of internal memory
for code space with no restrictions for data space.

@ The EZ-KIT Lite hardware must be connected and powered up to
use VisualDSP++ with a valid evaluation or permanent license.

Refer to the VisualDSP++ Installation Quick Reference Card for details.

Memory Map

The ADSP-BF538F processor has internal SRAM that can be used for
instruction or data storage. SRAM configuration details can be found in
the ADSP-BF538/ADSP-BF538F Blackfin Processor Hardware Reference.

The ADSP-BF538F EZ-KIT Lite board includes two types of external
memory: SDRAM and flash.

The size of SDRAM is 64 Mbytes (32M x 16-bit). The processor’s mem-
ory select pin, ~smso, is configured for SDRAM.

The size of the external flash memory is 4 Mbytes (2M x 16-bits), and the
size of the internal flash memory is 1 Mbyte. The processor’s asynchro-
nous memory select pins (~Ams3-0) are configured for flash memory. Any
of the ~awms signals can be mapped to internal or external flash memory.
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Table 1-1. EZ-KIT Lite Evaluation Board Memory Map

Start Address End Address Content
External | 0x0000 0000 | 0x03FF FFFF | SDRAM bank 0 (SDRAM). See “SDRAM Inter-
Memory face” on page 1-8.
0x2000 0000 | 0x200F FFFF | ASYNC memory bank 0. See “Flash Memory” on
page 1-10.
0x2010 0000 | 0x201F FFFF | ASYNC memory bank 1. See “Flash Memory” on
page 1-10.
0x2020 0000 | 0x202F FFFF | ASYNC memory bank 2. See “Flash Memory” on
page 1-10.
0x2030 0000 | 0x203F FFFF | ASYNC memory bank 3. See “Flash Memory” on
page 1-10.
All other locations Not used

Internal | OXFF80 0000 | OXFF80 3FFF Data bank A SRAM 16 KB

M
EMOTY 1" 0xFF80 4000 | OxFF80 7FFF | Data bank A SRAM/CACHE 16 KB

OxFF90 0000 | OXFF90 7FFF Data bank B SRAM 16 KB

OxFF90 4000 | OxFF90 7FFF | Data bank B SRAM/CACHE 16 KB

OxXFFAO 0000 | OXFFAQO 7FFF Instruction bank A SRAM 32 KB

OxFFA1 0000 | OXFFA1 3FFF Instruction bank B SRAM 16 KB

OxFFAO 8000 | OXFFAO BFFF Instruction SRAM/CACHE 16 KB

OxFFBO 0000 | OXFFBO OFFF Scratch pad SRAM 4 KB

OXFFCO 0000 | OXFFDF FFFF System MMRs 2 MB

OXFFEO 0000 | OXFFFF FFFF Core MMRs 2 MB

All other locations Reserved

SDRAM Interface

The three SDRAM control registers must be initialized in order to use the
MT48LC32M8A2 32M x 16 bits (64 MB) SDRAM memory. When you
are in a VisualDSP++ session and connect to the EZ-KIT Lite board, the
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SDRAM registers are configured automatically through the debugger each
time the processor is reset. The values in Table 1-2 are used whenever
SDRAM bank 0 is accessed through the debugger (for example, when
viewing memory windows or loading a program). The numbers were
derived for maximum flexibility and work for a system clock frequency
between 54 MHz and 133 MHz.

Table 1-2. EZ-KIT Lite Session SDRAM Default Settings?

Register Value Function

EBIU_SDGCTL 0x0091998D Calculated with SCLK = 133 MHz
16-bit data path

External buffering timing disabled
twr = 2 SCLK cycles

trep = 3 SCLK cycles

trp = 3 SCLK cycles

tras = 6 SCLK cycles

pre-fetch disabled

CAS latency = 3 SCLK cycles
SCLK1 disabled

EBIU_SDBCTL 0x00000025 Bank 0 enabled
Bank 0 size = 64 MB
Bank 0 column address width = 10 bits

EBIU_SDRRC 0x000003A0 Calculated with scLK = 54 MHz
RDIV = 416 clock cycles

1 54 MHz <=SCLK <= 133 MHz.

To re-write the EB1U_speCTL register within the user code, first, place the
chip in self-refresh (see the ADSP-BF538/ADSP-BF538F Blackfin Processor
Hardware Reference). Clearing the appropriate checkbox on the Target
Options dialog box, which is accessible through the Settings pull-down
menu, disables the automatic and allows manual configuration. For more
information, see online Help.
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Automatic configuration of SDRAM is not optimized for any scLk fre-
quency. Table 1-3 shows optimized configuration for the SDRAM
registers using a 125 MHz and 133 MHz scLk. Only the EBIU_SDRRC reg-
ister needs to be modified in the user code to achieve maximum
performance.

Table 1-3. SDRAM Optimum Settings

Register SCLK = 133 MHz SCLK = 125 MHz
(CCLK = 400 MHz) (CCLK = 500 MHz)
EBIU_SDGCTL 0x0091 998D 0x0091 998D
EBIU_SDBCTL 0x0000 0025 0x0000 0025
EBIU_SDRRC 0x0000 0408 0x0000 03A0

An example program is included in the EZ-KIT Lite installation directory
to demonstrate the SDRAM memory setup.

Flash Memory

The flash memory interface of the ADSP-BF538F EZ-KIT Lite can con-
nect to an external 4 MB (2M x 16-bits) ST Micro M29W320EB device
or the 1 MB internal flash memory. The size and connections of flash
memory are controlled by the flash address range switch (swe) and the flash
chip enable (FCE) switch (sw14). See “Flash Enable Switch (SW6)” on
page 2-11 and “FCE Enable Switch (SW14)” on page 2-12.

The default for the swe switch is all positions on, which allows the user to
have access to the full 4 MB of the external flash memory. The default for
the sw14 switch is all positions oFr, which allows the user to have access to
the full 4 MB of the external flash memory. Each ~aws signal accounts for
1 MB of flash memory. The amount of available flash memory decreases
as ~AMs signals are turned oFF.
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Example code is provided in the EZ-KIT Lite installation directory to
demonstrate how to program flash memory.

Table 1-4 shows a sample value for the asynchronous memory configura-
tion register, EBIU_AMBCTLO.

Table 1-4. Asynchronous Memory Control Register Setting Example

Register Value Function

EBIU_AMBCTLO 0x7BB07BBO Timing control for banks 1 and 0

CAN Interface

The Controller Area Network interface contains a Philips TIA1041
high-speed CAN transceiver. The pbg programmable flag connects to the
error and power-on indication output (Err). The pca of the processor con-
nects to the receive data output (rRxp), and pco connects to the transmit
data input (TxD).

The CAN interface can be disconnected from the processor by turning
positions 1 though 4 of the sw2 switch oFr. When in the orFF position, the
signals can be used elsewhere on the board. See “CAN Enable Switch
(SW2)” on page 2-10 for more information.

The CAN interface contains two 4-position modular connectors (see
“CAN Connectors (J5 and J11)” on page 2-21).

Example programs are included in the EZ-KIT Lite installation directory
to demonstrate CAN circuit operation.
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ELVIS Interface

This EZ-KIT Lite board contains the National Instruments ELVIS inter-
face. The interface features the DC voltage and current measurement
modules, oscilloscope and bode analyzer modules, function generator,
arbitrary waveform generator, and digital 10.

The ELVIS interface is a NI LabVIEW-based design and prototype envi-
ronment for university science and engineering laboratories. The ELVIS
interface consists of the LabVIEW-based virtual instruments, a multifunc-
tion data acquisition (DAQ) device, and a custom-designed bench-top
workstation and prototype board. This combination provides a
ready-to-use suite of instruments found in most educational laboratories.
Because the interface is based on the LabVIEW and provides complete
data acquisition and prototyping capabilities, the system is ideal for aca-
demic coursework that range from lower-division classes to advanced
project-based curriculums.

For more information on ELVIS and example demonstration programs,
visit National Instruments Web site at www.ni .com.

Audio Interface

The audio circuit of the EZ-KIT Lite consists of an AD1871 ana-
log-to-digital converter (ADC) and an AD1854 digital-to-analog
converter (DAC). The audio circuit provides one channel of stereo input
and one channel of stereo output via 3.5 mm stereo jacks. The sporTO
interface of the processor is linked with the stereo audio data input and
output pins of the audio circuit.
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The frame sync and bit clocks are generated from the ADC and feed to the
processor because the ADC is operating in master mode. The audio inter-
face samples data at a 48 kHz sample rate. The serial data interface
operates in 2-wire interface (TWI) mode and connects to sporTo of the
processor.

The audio interface can be disconnected from the sporTO by turning
positions 1 and 5 of the sw7 switch orr. When in the oFr position, the
SPORTO signals can be used on the sporT0 connector (p6) or on the expan-
sion interface (see “SPORTO and SPORT1 Connectors (P6 and P7)” on
page 2-23 and “Audio Enable Switch (SW7)” on page 2-12 for more
information).

Example programs are included in the EZ-KIT Lite installation directory
to demonstrate audio circuit operation.

LEDs and Push Buttons

The EZ-KIT Lite provides four push buttons and five LEDs for gen-
eral-purpose 10.

The five LEDs, labeled Leb2 through LEDs, are accessed via the pcs—9 pro-
cessor pins. For information on how to program the pins, refer to the
ADSP-BF538/ADSP-BF538F Blackfin Processor Hardware Reference.

The four general-purpose push button are labeled swio through swis. A
status of each individual button can be read through the processor’s pro-
grammable flag inputs, pFo-3. The signal reads 1 when a corresponding
switch is being pressed-on. When the switch is released, the signal reads o.
A connection between the push button and programmable flag input is
established through the DIP switch, sws. See “LEDs and Push Buttons”
on page 2-17 for details.

An example program is included in the EZ-KIT Lite installation directory
to demonstrate functionality of the LEDs and push buttons.
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Example Programs

Example programs are provided with the ADSP-BF538F EZ-KIT Lite to
demonstrate various capabilities of the evaluation board. These programs
are installed with the EZ-KIT Lite software and can be found in the
<install_path>\Blackfin\Examples\ADSP-BF538F EZ-KIT Lite Visu-
alDSP++ directory. Please refer to the readme file provided with each
example for more information.

Background Telemetry Channel

The ADSP-BF538F USB debug agent supports the background telemetry
channel (BTC), which facilitates data exchange between VisualDSP++ and
the processor without interrupting processor execution.

The BTC allows you to view a variable as it is updated or changed, all
while the processor continues to execute. For increased performance of the
BTC, including faster reading and writing, please check our latest line of
Blackfin processor emulators at:
http://www.analog.com/processors/blackfin/evaluationDevelop-
ment/crosscore/. For more information about the background telemetry
channel, see the VisualDSP++ User’s Guide or online Help.
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2 ADSP-BF538F EZ-KIT LITE
HARDWARE REFERENCE

This chapter describes the hardware design of the ADSP-BF538F EZ-KIT
Lite board. The following topics are covered.

“System Architecture” on page 2-2

Describes the ADSP-BF538F EZ-KIT Lite board configuration
and explains how the board components interface with the
processor.

“Jumper and Switch Settings” on page 2-9
Shows the locations and describes the configuration jumpers and
switches.

“LEDs and Push Buttons” on page 2-17
Shows the locations and describes the LEDs and push buttons.

“Connectors” on page 2-20

Shows the locations and provides part numbers for the on-board
connectors. In addition, the manufacturer and part number infor-
mation is provided for the mating parts.
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System Architecture

This section describes the processor’s configuration on the EZ-KIT Lite
board.
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Figure 2-1. System Architecture

This EZ-KIT Lite is designed to demonstrate capabilities of the
ADSP-BF538F Blackfin processor. The processor has an 10 voltage of
3.3V. The core voltage of the processor is supplied by the internal voltage
regulator.
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The core voltage and the core clock rate can be set on the fly by the pro-
cessor. The input clock is 25 MHz. A 32.768 kHz crystal supplies the
real-time clock (RTC) inputs of the processor. The default boot mode for
the processor is flash boot. See “Boot Mode Select Switch (SW3)” on
page 2-13 for information about changing the default boot mode.

External Bus Interface Unit

The external bus interface unit (EBIU) connects external memory to the
ADSP-BF538F processor. The unit includes a 16-bit wide data bus, an
address bus, and a control bus. On the EZ-KIT Lite, the EBIU connects
to the SDRAM, flash memory, and expansion interfaces.

The 64 Mbytes (32M x 16 bits) of SDRAM connect to the synchronous
memory select 0 pin (~smso). Refer to “SDRAM Interface” on page 1-8
for information about SDRAM configuration. Note that SDRAM clock is
the processor’s clock out (cLk ouT), which must not exceed 133 MHz.

The flash memory device connects to the asynchronous memory select sig-
nals, ~Ams3 through ~awmso. The device provides a total of 4 MB of
external flash memory or 1 MB of internal flash memory. The processor
can use flash memory for both booting and storing information during a
standard mode of operation. Refer to “Flash Memory” on page 1-10 for
details.

All of the address, data, and control signals are available externally via the
expansion interface (31-3). The pinout of these connectors can be found
in “ADSP-BF538F EZ-KIT Lite Schematic” on page B-1.
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SPORTO Interface

SPORTO connects to the audio circuit, sPorTO connector (pP6), and expan-
sion interface. The audio circuit uses the primary data transmit and
receive pins to input and output data from the audio input and outputs.

sPoRrT1 and spPorT2 of the processor connect to the sporT connectors (pP3
and p4) and expansion interface.

The pinout of the SPORT interface and expansion interface connectors
can be found in “ADSP-BF538F EZ-KIT Lite Schematic” on page B-1.

SPI Interface

The serial peripheral interface (SP1) of the processor connects to the SPI
connectors (p1, P2, and pP9) and expansion interface.

UART Interface

The UART interface of the processor connects to the UART connectors
(P12, P14, and P15) and expansion interface.

Programmable Flags

The processor has 53 general-purpose input/output (GPIO) signals spread
across four ports (pc, pp, PE, and PF). The pins are multi-functional and
depend on the processor setup. Table 2-1 shows how the programmable
flag pins are used on the EZ-KIT Lite.

Table 2-1. Programmable Flag Connections

Processor Pin Other Processor Function EZ-KIT Lite Function
PCO CANTX UARTO CTS/CAN transmit
PC1 CANRX UARTO CTS/CAN receive
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Table 2-1. Programmable Flag Connections (Cont'd)

Processor Pin

Other Processor Function

EZ-KIT Lite Function

PC5

LED (LED2) or ELVIS_PF1. See “LED and
Push Button Locations” on page 2-17 and
“Push Button Enable Switch (SW5)” on
page 2-11 for information on how to disable
the push button.

PC6

LED (LED3) or ELVIS_PF2. See “LED and
Push Button Locations” on page 2-17 and
“Push Button Enable Switch (SW5)” on
page 2-11 for information on how to disable
the push button.

PC7

LED (LED4) or ELVIS_PF5. See “LED and
Push Button Locations” on page 2-17 and
“Push Button Enable Switch (SW5)” on
page 2-11 for information on how to disable
the push button.

PC8

LED (LED5) or ELVIS_PF6. See “LED and
Push Button Locations” on page 2-17 and
“Push Button Enable Switch (SW5)” on
page 2-11 for information on how to disable
the push button.

PC9

LED (LED®6) or ELVIS_PF7. See “LEDs and
Push Buttons” on page 1-13 and “Push But-
ton Enable Switch (SW5)” on page 2-11 for
information on how to disable the push but-
ton.

PDO

MOSI1

Not used

PD1

MISO1

Not used

PD2

SCK1

Not used

PD3

SPI1SS

Not used

PD4

SPI1SEL

AUDIO_RESET

PD5

MOS12

Not used

PD6

M1S02

Not used
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Table 2-1. Programmable Flag Connections (Cont'd)

Processor Pin Other Processor Function EZ-KIT Lite Function
PD7 SCK2 PPI_DIR_CTL (for AV-Extender®)
PD8 SP12SS PPI1_CLK_SEL (for AV-Extender)
PD9 SPI12SEL CAN_ERR

PD10 RX1 Not used

PD11 TX1 Not used

PD12 RX2 Not used

PD13 TX2 Not used

PEO RSCLK2 Not used

PE1 RFS2 Not used

PE2 DR2PRI Not used

PE3 DR2SEC Not used

PE4 TSCLK2 Not used

PES TFS2 Not used

PE6 DT2PRI Not used

PE7 DT2SEC Not used

PES RSCLK3 Not used

PE9 RFS3 Not used

PE10 DR3PRI Not used

PE11 DR3SEC Not used

PE12 TSCLK3 Not used

PE13 TFS3 Not used

PE14 DT3PRI Not used

PE15 DT3SEC Not used
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Table 2-1. Programmable Flag Connections (Cont'd)

Processor Pin Other Processor Function EZ-KIT Lite Function

PFO SPISS Push button (sw13). See “Programmable
Flag Push Buttons (SW10-13)” on
page 2-18.

PF1 SP10SEL1/TMRCLK Push button (sw12). See “Programmable
Flag Push Buttons (SW10-13)” on
page 2-18.

PF2 SP10SEL2 Push button (sw11). See “Programmable
Flag Push Buttons (SW10-13)” on
page 2-18.

PF3 PPI1_FS3/SPI0SEL3 Push button (sw10). See “Programmable
Flag Push Buttons (SW10-13)” on
page 2-18.

PF4 PP1_D15/SPI10SEL4 Not used

PF5 PP1_D14/SPI10SEL5 Not used

PF6 PP1_D13/SPI10SEL6 Not used

PF7 PP1_D12/SPI10SEL7 Not used

PF8 PP1_D11 Not used

PF9 PP1_D10 Not used

PF10 PP1_D9 Not used

PF11 PP1_D8 Not used

PF12 PP1_D7 Not used

PF13 PP1_D6 Not used

PF14 PP1_D5 No used

PF15 PP1_D4 Not used
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UART Port

The universal asynchronous receiver/transmitter (UART) port of the pro-
cessor connects to the ADM3202 RS-232 line driver as well as to the
expansion interface. The RS-232 line driver connects to the DB9 female
connector, providing an interface to a PC and other serial devices.

Expansion Interface

The expansion interface consists of three 90-pin connectors. Table 2-2
shows the interfaces each connector provides. For the exact pinout of the
connectors, refer to “ADSP-BF538F EZ-KIT Lite Schematic” on

page B-1. The mechanical dimensions of the connectors can be obtained
from Technical or Customer Support.

Analog Devices offers many EZ-Extender products that plug on to the
expansion interface. For more information on these products, visit the
Analog Devices Web site at www.analog.com.

Table 2-2. Expansion Interface Connectors

Connector Interfaces

Ji1 5V, GND, address, data, PPI

J2 3.3V, GND, SPI, NMI, TMR2-0, SPORTO, SPORT1, PF15-0, EBUI control signals
J3 5V, 3.3V, 6ND, UART, flash 10, reset, audio control signals

Limits to the current and to the interface speed must be taken into consid-
eration when using the expansion interface. The maximum current limit is
dependent on the capabilities of the used regulator. Additional circuitry
also can add extra loading to signals, decreasing their maximum effective
speed.

Analog Devices does not support and is not responsible for the
effects of additional circuitry.
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JTAG Emulation Port

The JTAG emulation port allows an emulator to access the processor’s
internal and external memory through a 6-pin interface. The JTAG emu-
lation port of the processor connects also to the USB debugging interface.
When an emulator connects to the board at zr4, the USB debugging
interface is disabled. See “JTAG Connector (ZP4)” on page 2-23 for more
information about the connector.

To learn more about available emulators, contact Analog Devices (see
“Processor Product Information™).

Jumper and Switch Settings

The jumper and switch locations are shown in Figure 2-2.
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Figure 2-2. Jumper and Switch Locations
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CAN Enable Switch (SW2)

The Controller Area Network (CAN) enable switch (sw2) disconnects
CAN signals from the GP1O pins of the processor. When the sw2 switch is
in the oFF position, the associated GP10O signals (see Table 2-3) can be
used on the expansion interface.

Table 2-3. CAN Enable Switch (SW2)

CAN Signal SW2 Switch Position (Default) Processor Signal
ENABLE 1 (oN) NU

STANDBY 2 (ON) NU

ERROR 3 (ON) PD9

RECEIVE DATA 4 (ON) PC1

UART Enable Switch (SW4)

The UART enable switch (sw4) disconnects UART signals from the GPIO
pins of the processor. When the switch is in the oFf position, the associ-
ated GPIO signals (see Table 2-4) can be used on the expansion interface.

Table 2-4. UART Enable Switch (SW4)

EZ-KIT Lite Signal SW4 Switch Position (Default) Processor Signal
CTS 1 (oN) PCO
RXO 2 (oN) NU
RTS 3 (oN) PC1
LOOPBACK 4 (OFF) NU
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Push Button Enable Switch (SW5)

The push button enable switch (sws) disconnects the associated signal and
the push button circuit drivers from the GPIO pins of the processor.
When the sws switch is in the orFr position, the GP1O signal

(see Table 2-5) can be used on the expansion interface.

Table 2-5. Push Button Enable Switch (SW5)

Push Button SWS5 Switch Position (Default) Processor Signal
PB1 (SW13) 1 (oN) PFO
PB2 (SW12) 2 (ON) PF1
PB3 (SW11) 3 (ON) PF2
PB4 (SW10) 4 (ON) PF3

Flash Enable Switch (SW6)

The flash enable switch (swe) disconnects the ~ams signals from the exter-
nal flash memory, allowing other devices to utilize the signals via the
expansion interface. For each switch listed in Table 2-6 that is turned oFF,
the size of available flash memory is reduced by 1 MB.

Table 2-6. Flash Enable Switch (SW6)

Processor Signal SW6 Switch Position (Default)
~AMSO 1 (ON)
~AMS1 2 (ON)
~AMS2 3 (ON)
~AMS3 4 (ON)
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Jumper and Switch Settings

FCE Enable Switch (SW14)

The flash chip enable (FCE) switch (sw14) selects which ~awms signals con-
nect to the internal flash memory. Since the internal memory is 1 MB,
only one ~Ams signal must be connected at a time. For each switch listed in
Table 2-7 that is turned on, the size of available flash memory is reduced
by 1 MB.

Table 2-7. FCE Enable Switch (SW14)

Processor Signal SW14 Switch Position (Default)
~AMSO 1 (oFF)
~AMS1 2 (OFF)
~AMS2 3 (OFF)
~AMS3 4 (OFF)

Audio Enable Switch (SW7)

The audio enable switch (sw7) disconnects the audio signals from the pro-
cessor (positions 1-5) and determines how the clock for the audio circuit
generates and connects (positions 6-8). Position 8 determines if the ADC
is in master or slave mode. When in master mode (position 8 is on), the
ADC generates the clock. When in slave mode (position 8 is oFF), the pro-
cessor generates the clock. Positions 6 and 7 connect together the transmit
and receive clocks (see Table 2-8).

Table 2-8. Audio Enable Switch (SW7)

EZ-KIT Lite Signal SW?7 Switch Position (Default) Processor Signal
DROPRI 1 (ON) DROPRI

RSCLKO 2 (ON) RSCLKO

RFSO 3 (ON) RFSO
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Table 2-8. Audio Enable Switch (SW7) (Contd)

EZ-KIT Lite Signal SW?7 Switch Position (Default) Processor Signal
TSCLKO 4 (ON) TSCLKO

TFSO 5 (ON) TFSO

Clock loopback 6 (ON) NU

FS loopback 7 (ON) NU

ADC master/slave 8 (ON) NU

Boot Mode Select Switch (SW3)

The rotary switch (sw3) determines the boot mode of the processor.
Table 2-9 shows the available boot mode settings. By default, the
ADSP-BF538F processor boots from the on-board flash memory.

Table 2-9. Boot Mode Select Switch (SW3)

SW3 Position 1 SW3 Position 2 Processor Boot Mode

ON ON Execute from 16-bit external memory
ON OFF Boot from 16-bit flash memory (default)
OFF ON Boot from SPI serial master

OFF OFF Boot from SPI serial slave

PPI Direction Control (JP1)

The PPI direction control jumper (Jr1) is used when the board connects
to a Blackfin AV EZ-Extender. ar1 allows the GPIO signal pb7 to control
the direction of the PPI bus via a software flag. The default is positions 1
and 2. When connected to the extender, Jp1 must be placed in positions 2

and 3.
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UART Loop Jumper (JP9)

The UART loop jumper (ap9) is for looping the transmit and receive sig-
nals. The default is oFF.

ELVIS Oscilloscope Configuration Switch (SW1)

The oscilloscope configuration switch (sw1) determines which audio cir-
cuit signals connect to channels A and B of the oscilloscope. The switch is
used when the board connects to the Educational Laboratory Virtual
Instrumentation Suite (ELVIS) station (see “ELVIS Interface” on

page 1-12). Each channel must have only one signal selected at a time (see

Table 2-10).

Table 2-10. Oscilloscope Configuration Switch (SW1)

Channel SW1 Switch Position (Default) Audio Circuit Signal
A 1 (oFF) AMP_LEFT_IN
A 2 (OFF) AMP_RIGHT_IN
A 3 (OFF) LEFT_OUT
A 4 (OFF) RIGHT_OUT
B 5 (OFF AMP_LEFT_IN
B 6 (OFF) AMP_RIGHT_IN
B 7 (OFF) LEFT_OUT
B 8 (OFF) RIGHT_OUT
2-14 ADSP-BF538F EZ-KIT Lite Evaluation System Manual




ADSP-BF538F EZ-KIT Lite Hardware Reference

ELVIS Function Generator Configuration Switch

(SW8)

The function generator configuration switch (sws) controls signals con-

necting to the left and right input signals of the audio interface. The sws
switch is used when the board connects to the ELVIS station (see “ELVIS
Interface” on page 1-12). Each channel must have only one signal selected
at a time, as described in Table 2-11.

Table 2-11. Function Generator Configuration Switch (SW8)

Channel SW8 Switch Position (Default) Audio Circuit Signal
AMP_LEFT_IN 1 (oN) LEFT_IN
AMP_RIGHT_IN 2 (ON) RIGHT_IN
AMP_LEFT_IN 3 (OFF) DACO
AMP_RIGHT_IN 4 (OFF) DAC1

AMP_LEFT_IN 5 (OFF) FUNCT_OUT
AMP_RIGHT_IN 6 (OFF) FUNCT_OUT

ADSP-BF538F EZ-KIT Lite Evaluation System Manual
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Jumper and Switch Settings

ELVIS Voltage Selection Jumper (JP6)

The ELVIS voltage selection jumper (3pe) is used to select the power
source for the EZ-KIT Lite. In a standard mode of operation, the board
receives its power from an external power supply. When Jps is installed,
the board is powered from an ELVIS station, and no external power sup-
ply is required. The jumper setting is shown in Table 2-12.

Table 2-12. ELVIS Voltage Selection Jumper (JP6)

JP6 Setting Mode
OFF Powered from an external power supply (default)
ON Powered from an ELVIS station

The external power supply must be disconnected from the board
when Jpe is installed. Otherwise, the power supply can cause dam-
age to the EZ-KIT Lite board and ELVIS unit.

ELVIS Select Jumper (JP8)

The ELVIS select jumper (arp8) configures the EZ-KIT Lite’s connection
to an ELVIS station (see “ELVIS Interface” on page 1-12). When Jr8 is
installed, the connections to the push buttons and LED are re-directed to

the ELVIS station, instead of the processor. The jumper setting is shown
in Table 2-13.

Table 2-13. ELVIS Select Jumper (JP8)

JP8 Setting Mode
OFF Not connected to an ELVIS station (default)
ON Connected to an ELVIS station
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LEDs and Push Buttons

This section describes functionality of the LEDs and push buttons.
Figure 2-3 shows the locations of the LEDs and push buttons.

ANALOG
DEVICES

L
.‘Wm PBW@SW&

PB2[ O JSW12
PB3[ O Jswi
PB4[ O JSWi0

T2
PART NUMBER: ADZS-BF538F-EZLITE

ADSP-BF538F EZ—KIT UTE SW9
ZLED3_-MONITOR DESIGNED BY ANALOG DEVICES INC. RESE@

LEDB_ RESET
LED7 Z_ POWER

Figure 2-3. LED and Push Button Locations

Reset Push Button (SW9)

The ReseT push button resets all of the ICs on the board. One exception is
the USB interface chip. The chip is not being reset when the push button
is pressed after the USB cable has been plugged in and communication
with the PC has been initialized correctly. After USB communication has
been initialized, the only way to reset the USB chip is by powering down
the board.
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LEDs and Push Buttons

Programmable Flag Push Buttons (SW10-13)

Four push buttons, swio0-13, are provided for general-purpose user input.
The buttons connect to the pFo-3 programmable flag pins of the proces-
sor. The push buttons are active high and, when pressed, send a high (1)
to the processor. Refer to “LEDs and Push Buttons” on page 1-13 for
more information on how to use the flags to program the processor. The
push button enable switch (sws) is capable of disconnecting the push but-
tons from its corresponding pr signal (refer to “Push Button Enable
Switch (SW5)” on page 2-11). The programmable flag signals and associ-
ated switches are shown in Table 2-14.

Table 2-14. Programmable Flag Switches

Processor Programmable Flag Pin Push Button Reference Designator
PFO Sw13
PF1 SW12
PF2 Swi1
PF3 SW10

Power LED (LED7)

When LED7 is lit (green), it indicates that power is being properly supplied

to the board.

Reset LED (LEDS)

When LEeps is lit, it indicates that the master reset of all the major ICs is

active.
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User LEDs (LED2-6)

Five LEDs connect to five general-purpose 10 pins of the processor (see
Table 2-15). The LEDs are active high and are lit by writing a 1 to the
correct pc signal. Refer to “LEDs and Push Buttons” on page 1-13 for
more information about how to use flash memory when programming the
LEDs.

Table 2-15. User LEDs

LED Reference Designator Processor Programmable Flag Pin
LED2 PC5
LED3 PC6
LED4 PC7
LEDS PC8
LED6 PC9

USB Monitor LED (ZLED3)

The USB monitor LED (zLep3) indicates that USB communication has
been initialized successfully, and you can connect to the processor using a
VisualDSP++ EZ-KIT Lite session. This takes approximately 15 seconds.
If the LED does not light, try cycling power on the board and/or
re-installing the USB driver (see the VisualDSP++ Installation Quick Refer-
ence Card).

When VisualDSP++ is actively communicating with the EZ-KIT
Lite target board, the LED can flicker, indicating communications
handshake.
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Connectors

This section describes the connector functionality and provides informa-
tion about mating connectors. The connector locations are shown in

Figure 2-4.
[ [
SPI UART 1 TIMERS SPORT 0 o N
Do P ] [Pz] [PT] Ps \
SPORT 2 SPORT 3 LINE OU LNE IN
\ P3 | P4 |
W
CAN
SPI 2 SPI 1
S [

UART O

J7 |POWER

Ry

Z0 | UsB UART 1UART 2
PART NUMBER: ADZS-BF538F-EZLITE
ADSP-BF538F EZ-KIT LITE
DESIGNED BY ANALOG DEVICES INC.
s ] P10 \ [ P8 | \ P7 |
JTAG T PPl SPORT 1

Figure 2-4. Connector Locations

2-20

ADSP-BF538F EZ-KIT Lite Evaluation System Manual



ADSP-BF538F EZ-KIT Lite Hardware Reference

Audio Connectors (J9 and J10)

Part Description Manufacturer Part Number

3.5 mm stereo jack A/D ELECTRONICS ST323-5

Mating Cable (shipped with EZ-KIT Lite)

3.5 mm stereo interconnect RANDOM 10A3-01106
cable
3.5 mm headphones KOSS UR5

CAN Connectors (J5 and J11)

Part Description Manufacturer Part Number

Modular jack AMP 5558872-1
Mating Cable

4-conductor modular jack cable | L-COM TSP3044

RS-232 Connector (J6)

Part Description Manufacturer Part Number

DB9, female, vertical mount NORCOMP 191-009-213-L-571
Mating Cable

2m female-to-female cable DIGI-KEY AE1020-ND
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Power Connector (J7)

The power connector provides all of the power necessary to operate the
EZ-KIT Lite board.

Part Description Manufacturer Part Number

2.5 mm power jack SWITCHCRAFT RAPC712X

Mating Power Supply (shipped with EZ-KIT Lite)

7V power supply CUI INC. DMS070214-P6P-SZ

Expansion Interface Connectors (J1-3)

Three board-to-board connector footprints provide signals for most of the
processor’s peripheral interfaces. The connectors are located at the bottom
of the board. For more information about the interface, see “Expansion
Interface” on page 2-8. For the availability and pricing of the J1, J12, and
J3 connectors, contact Samtec.

Part Description Manufacturer Part Number

90-position 0.05” spacing, SMT SAMTEC SFC-145-T2-F-D-A

Mating Connector

90-position 0.05” spacing SAMTEC TFM-145-x1 series
(through hole)

90-position 0.05” spacing SAMTEC TFM-145-x2 series
(surface mount)

90-position 0.05” spacing SAMTEC TFC-145 series
(low cost)
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JTAG Connector (ZP4)

The JTAG header is the connecting point for a JTAG in-circuit emulator
pod. When an emulator connects to the JTAG header, the USB debug
interface is disabled.

Pin 3 is missing to provide keying. Pin 3 in the mating connector
should have a plug.

When using an emulator with the EZ-KIT Lite board, follow the
connection instructions provided with the emulator.

SPORTO and SPORT1 Connectors (P6 and P7)

The pinout of the pe and p7 connectors can be found in “ADSP-BF538F
EZ-KIT Lite Schematic” on page B-1.

Part Description Manufacturer Part Number

IDC header FCI 68737-434HLF

Mating Connector

IDC socket DIGI-KEY S4217-ND

PPl Connector (P8)

The pinout of the pg connector can be found in “ADSP-BF538F EZ-KIT
Lite Schematic” on page B-1.

Part Description Manufacturer Part Number

IDC header FCI 68737-440HLF

Mating Connector

IDC socket DIGI-KEY S4220-ND
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SPI Connector (P9)

The pinout of the P9 connector can be found in “ADSP-BF538F EZ-KIT
Lite Schematic” on page B-1.

Part Description Manufacturer Part Number

IDC header FCI 68737-420HLF
Mating Connector

IDC socket DIGI-KEY S4210-ND

2-Wire Interface Connector (P10)

The pinout of the P10 connector can be found in “ADSP-BF538F
EZ-KIT Lite Schematic” on page B-1.

Part Description Manufacturer Part Number

IDC header FCI 68737-420HLF
Mating Connector

IDC socket DIGI-KEY S4210-ND

TIMERS Connector (P11)

The pinout of the P11 connector can be found in “ADSP-BF538F
EZ-KIT Lite Schematic” on page B-1.

Part Description Manufacturer Part Number
IDC header FCI 68737-410HLF
Mating Connector
IDC socket DIGI-KEY S4205-ND
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UART1 Connector (P12)

The pinout of the p12 connector can be found in “ADSP-BF538F
EZ-KIT Lite Schematic” on page B-1.

Part Description Manufacturer Part Number

IDC header FCI 68737-410HLF
Mating Connector

IDC socket DIGI-KEY S4205-ND
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A ADSP-BF538F EZ-KIT LITE BILL

OF MATERIALS

The bill of materials corresponds to “ADSP-BF538F EZ-KIT Lite Sche-

matic” on page B-1.

Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator

1 1 T4LVC14A SOIC14 | U37 TI 74LVC14AD

2 1 IDT74FCT3244AP | U36 IDT IDT74FCT3244APYG
Y SSOP20

3 1 SN74AHC1G00 U39 TI SN74AHC1G00DBVR
SOT23-5

4 1 12.288MHZ U4 DIGI-KEY SG-8002CA-PCC-ND
0SsC003 (12.288M)

5 1 32.768KHZ Y2 EPSON MC-156-32.7680KA-
0OSC008 AO0:ROHS

6 1 25MHZ OSC003 us1 DIGI-KEY SG-8002CA-PCC-ND

(25.00M)

7 5 SN74LVC1G08 U22,U47-50 TI SN74LVC1G08DBVR
SOT23-5

8 2 MT48LC32M8A2 U15-16 MICRON MT48LC32M8A2P-75
TSOP54

9 1 TJA1041 SOIC14 u21 PHILIPS TJAL041T

10 |1 FDS9431A SOIC8 | U28 FAIRCHILD | FDS9431A

11 |3 LMV722M SOIC8 | U29-31 NATIONAL | LMV722MNOPB

SEMI

12 |1 LTC3727EUH-1 u20 LINEAR LTC3727EUH-1PBF

VQFN32 TECH
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator

13 |2 FDS6990AS SOIC8 | U12-13 FAIRCHILD | FDS6990AS

14 |1 BF538 u24 ST MICRO M29W320EB70ZEGE
M29W320EB
«U24”

15 |1 ADM708SARZ u27 ANALOG ADM708SARZ
SOIC8 DEVICES

16 |1 AD1854JRSZ u3s ANALOG AD1854JRSZ
SSOP28 DEVICES

17 |1 AD1871YRSZ U33 ANALOG AD1871YRSZ
SSOP28 DEVICES

18 |1 ADG752BRTZ u6 ANALOG ADG752BRTZ-REEL
SOT23-6 DEVICES

19 |1 ADM3202ARNZ u32 ANALOG ADM3202ARNZ
SOIC16 DEVICES

20 |2 AD623ARMZ u2-3 ANALOG AD623ARMZ
usolICs8 DEVICES

21 |2 AD820ARZ SOIC8 | U11,U23 ANALOG AD820ARZ

DEVICES

22 |4 ADG774ABRQZ U54-57 ANALOG ADG774ABRQZ
QSOP16 DEVICES

23 |1 ADSP-BF538F U1 ANALOG ADSP-BF538BBCZ-5F8
MBGA316 DEVICES

24 |5 RUBBER FOOT M1-5 MOUSER 517-SJ-5018BK

25 |1 PWR2.5MM_JACK | J7 SWITCH- RAPC712X
CONO005 CRAFT

26 |5 MOMENTARY SW9-13 PANASONIC | EVQ-PAD04M
SWTO013

27 |3 .05 45X2 CONO019 |J1-3 SAMTEC SFC-145-T2-F-D-A

28 |2 DIP8 SWT016 SW1,SW7 C&K TDAO8HO0SB1

29 |1 DIP6 SWTO017 SW8 CTS 218-6LPST
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator
30 |5 DIP4 SWTO018 SW2,SW4-6, ITT TDAO04HOSB1
SW14

31 |1 DB9 9PIN J6 NORCOMP | 191-009-213-L-571
CONO38

32 |2 RJ11 4PIN J5,J11 TYCO 5558872-1
CONO039

33 |1 DIP2 SWT020 SW3 C&K TDA02HO0SB1

34 |3 IDC 2X1 IDC2X1 | JP6,JP8-9 FCI 90726-402HLF

3B |1 IDC 3X1IDC3X1 |JP1 FCI 90726-403HLF

36 |2 IDC 5X2 IDC5X2 | P11-12 FCI 68737-410HLF

37 |1 IDC 7X2 IDC7X2 | ZP4 FCI 68737-414HLF

38 |4 IDC 10X2 P3-4,P9-10 FCI 68737-420HLF
IDC10X2

39 |2 IDC 17X2 P6-7 FCI 68737-434HLF
IDC17X2

40 |1 IDC 20X2 P8 FCI 68737-440HLF
IDC20X2

41 |1 2.5A RESETABLE |F1 RAYCHEM SMD250F-2
FUS001

42 |3 IDC SJ5-7 DIGI-KEY S9001-ND
2PIN_JUMPER_SH
ORT

43 |2 3.5MM J9-10 A/D ELEC- ST-323-5
STEREO_JACK TRONICS
CONO001

44 |3 IDC 3X2 IDC3X2 | P13-15 SULLINS GECO03DAAN

45 |2 IDC 6X2 IDC6X2 | P1-2 FCI 68737-412HLF

46 |5 YELLOW LEDO001 |LED2-6 PANASONIC | LN1461C

47 |1 0.1UF 50V 10% Cl16 AVX 08055C104KAT
0805
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator
48 |1 10UF 16V 10% C CT7 AVX TAJC106K016R
49 |6 10K 1/10W 5% R69-74 VISHAY CRCWO080510K0JNEA
0805
50 |4 100 1/10W 5% R82,R100-101, VISHAY CRCWO0805100RJNEA
0805 R103
51 |4 600 100MHZ FER1-4 DIGI-KEY 490-1014-2-ND
200MA 0603
52 |1 2A S2A DO-214AA | D4 MICRO S2A-TP
COMM
53 |2 68UF 25V 20% CT1-2 PANASONIC | EEE-FC1E680P
CAP003
54 |1 10UH 20% INDOO1 | L1 TDK 445-2014-1-ND
55 |1 190 100MHZ 5A FER7 MURATA DLW5BSN191SQ2
FERO002
56 |1 1A ZHCS1000 D5 ZETEX ZHCS1000TA pb-free
SOT23-312
57 |5 1UF 10V 10% 0805 | C131,C210,C220 | AVX 0805ZC105KAT2A
-222
58 |11 10UF 6.3V 10% C206-209, AVX 080560106KAT2A
0805 C212-218
59 |2 1000PF 10V 20% C119,C123 DIGI-KEY 311-1136-1-ND
0805
60 |13 0.1UF 10V 10% C55-57,C59-60, | AVX 0402ZD104KAT2A
0402 C111-115,C120,
C126,C136
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator
61 |71 0.01UF 16V 10% C1-27,C30-46, AVX 0402YC103KAT2A
0402 C91-93,C95-97,
C103-104,
C107-109,C132,
C137,C141,
C143-147,
C202-205,C211,
C225-227
62 |28 10K 1/16W 5% R2-3,R5,R7,R9, VISHAY CRCW040210KOFKED
0402 R12-16,R24-25,
R77,R79-80,
R84-85,R87-90,
R162,R169,
R171-172,R1786,
R179,R182,R216
63 |1 4.7K 1/16W 5% R4 VISHAY CRCW04024K70JNED
0402
64 |5 0 1/16W 5% 0402 | R120-121,R163, | PANASONIC | ERJ-2GEORO0OX
R207,R215
65 |4 1.2K 1/16W 5% R10,R67-68,R175 | PANASONIC | ERJ-2GEJ122X
0402
66 |6 33 1/16W 5% 0402 | R1,R8,R54, PANASONIC | ERJ-2GEJ330X
R75-76,R119
67 |2 18PF 50V 5% 0805 | C28-29 AVX 08055A180JAT2A
68 |2 100MA CMDSH-3 | D1-2 CENTRAL CMDSH-3-E3
SOD-323 SEMI
69 |2 100UF 10V 10% C | CT3,CT5 KOA TMCI1ACTTEL07K
70 |2 1000PF 50V 5% C127-128 AVX 04025C102JAT2A
0402
71 19 0.1UF 16V 10% C64,C72-74, AVX 0603YC104KAT2A
0603 C87-89,C125,
C130
72 |2 33PF 50V 5% 0603 | C118,C122 PANASONIC | ECJ-1VC1H330J
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator
73 |4 0.01UF 16V 10% C50-51,C62-63 AVX 0603YC103KAT2A
0603
74 |1 4. 7TUF 25V 20% C110 AVX 0805ZD475KAT2A
0805
7 |2 330PF 50V 5% C79,C84 AVX 06035A331JAT2A
0603
76 |4 10K 1/10W 5% R37,R53,R81, VISHAY CRCWO060310K0JNEA
0603 R99
77 |1 10M 1/10W 5% R11 VISHAY CRCW060310MOFNEA
0603
78 |2 100K 1/10W 5% R20,R26 VISHAY CRCWO0603100KINEA
0603
79 |8 330 1/10W 5% R83,R91-96,R98 | VISHAY CRCWO0603330RINEA
0603
80 |5 0 1/10W 5% 0603 | R27,R113,R115, | PHYCOMP 232270296001L
R118,R168
81 |7 10 1/10W 5% 0603 | R6,R55-57,R59, | VISHAY CRCWO060310R0JNEA
R62,R112
82 |2 10.0K 1/16W 1% R64,R102 DALE CRCWO060310KOFKEA
0603
83 |1 25.5K 1/16W 1% R104 DIGI-KEY 311-25.5KHRTR-ND
0603
84 |1 4700PF 16V 10% C90 DIGI-KEY 311-1083-2-ND
0603
85 |4 237.0 1/10W 1% R23,R29,R31, DIGI-KEY 311-237HRTR-ND
0603 R33
86 |2 750.0K 1/10W 1% | R30,R32 DIGI-KEY 311-750KHRTR-ND
0603
87 |3 11.0K 1/10W 1% R39-40,R60 DIGI-KEY 311-11.0KHRTR-ND
0603
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator
88 |4 5.49K 1/10W 1% R42-43,R46-47 DIGI-KEY 311-5.49KHRTR-ND
0603
89 |2 3.32K 1/10W 1% R44,R48 DIGI-KEY 311-3.32KHRTR-ND
0603
90 |2 1.65K 1/10W 1% R45,R49 DIGI-KEY 311-1.65KHRTR-ND
0603
91 |2 49.9K 1/10W 1% R38,R41 DIGI-KEY 311-49.9KHRTR-ND
0603
92 |2 604.0 1/10W 1% R50-51 DIGI-KEY 311-604HRTR-ND
0603
93 |2 90.9K 1/10W 1% R58,R63 DIGI-KEY 311-90.9KHRTR-ND
0603
94 |2 0.1 1/10W 1% 0603 | R61,R148 PANASONIC | ERJ-3RSFR10V
95 |2 10.0K 1/10W 1% R159-160 DIGI-KEY 311-10.0KHRTR-ND
0603
9% |8 5.76K 1/10W 1% R17-19,R21-22, DIGI-KEY 311-5.76KHRTR-ND
0603 R28,R34-35
97 |4 120PF 50V 5% C47-49,C71 AVX 06035A121JAT2A
0603
98 |12 100PF 50V 5% C52-54,C61,C65, | AVX 06035A101JAT2A
0603 C68,C75,C77,
C81,C85,C94,
C106
9 |4 1000PF 50V 5% C66-67,C69-70 PANASONIC | ECJ-1VC1H102]
0603
100 |2 62.0 1/10W 1% R65-66 DIGI-KEY 311-62.0HRTR-ND
0603
101 |4 220PF 50V 5% C82,C86,C117, PANASONIC | ECJ-1VC1H221)
0603 C124
102 |2 680PF 50V 5% C80,C83 PANASONIC | ECJ-1VC1H681)
0603
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Ref. | Qty. | Description Reference Manufacturer | Part Number
Designator

103 |2 2200PF 50V 5% C76,C78 PANASONIC | ECJ-1VB1H222K
0603

104 |2 2.74K 1/10W 1% R36,R52 DIGI-KEY 311-2.74KHRTR-ND
0603

105 |2 15.0K 1/16W 1% R106-107 DIGI-KEY 311-15.0KHRTR-ND
0603

106 |2 27PF 50V 5% 0402 | C121,C129 AVX 04025A270JAT2A

107 |1 10UF 10V 10% Co98 PANASONIC | ECJ-2FB1A106K
0805

108 |1 61.9K 1/16W 1% R111 PANASONIC | ERJ-3EKF6192V
0603

109 |1 105.0K 1/16W 1% | R108 PANASONIC | ERJ-3EKF1053V
0603

110 |2 20.0K 1/16W 1% R109-110 PANASONIC | ERJ-3EKF2002V
0603

111 |2 8UH 20% IND008 | L2-3 WURTH 744392820

ELECTRON.

112 |2 0.0151W 1% 0815 | R114,R116 SUsuMuU RL3720WT-015-F

113 |2 10UF 16V 10% C58,C135 AVX 1210YD106KAT2A
1210

114 |1 GREEN LEDO001 LED7 PANASONIC | LN1361CTR

115 |1 RED LEDO001 LEDS PANASONIC | LN1261CTR

116 |2 150UF 6.3V 10% D | CT4,CT6 PANASONIC | EEFUEQJ151R
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e — , Us0
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3 i 2 DIP6 f——rm— - 5 12
IN+ v R160 - SWT017 L_AcH4 I
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— A\ e DIPS
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R60
11.0K
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A20 |D6 |D7 B20 _________ LY
Az1 D4 ID5 g1 WELVIS Y us7
Im———mm e A2 D2 ID3 B27
L___Evis il Az3 D0 ID1 553 PR 2 A mmeesmmce————ee
A4 GND11 GND10 gor L pC7LED4 [ 10A YA—MELVIS PE5 s T
A2 NC1 AS_P[7]_1 go5 3
“azg AS_P[6]_1 ASPEI L Bog | 0 e m e I1A
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_____________________ us 35 GATEL 1 GPCRTL_OUT g35 14 12
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2 h 10.0 6 === L __VoONT' I A3g VH 1 VL_1 B39
IN- V- 0603 > o MACHL+ | a0 AIGND2 AIGND1 575 1
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=== | A45 AIGND4 AIGND3 gz5 ADGT74ABRQZ
AD623ARMZ C204 R64 j== ACHS AZp ACH3 ACHI1L Bz6 QSOP16
usoics ~ 0.0LUF 10.0K o Stedaty Ag7 ACH2 ACH10 577
R148 0402 0603 = 2GR A4g ACH1 ACH9 Bzg 3
01 A5V o - 2CHOY A4g ACHO ACH8 gz9
0603 R104 @) AG0 AISENSE_1 NC2 BS0-
255K “A57 KEY6 KEYS g5 PFI
A VAVAVASS “nzo KEYS KEY7 g5
0603 A52) 52
® 53 NC4 NC3 pz3
R -A54 FG_SYNC 1 FM_1 gor
L TFunc OuTi I A55 FG_SIG_1 AM_1 gz5-
~0AUF C203 m————e e A7 NC5 GND15 557 3.3V
T 0603 ~ 00LUF m—————= L _ - YOOIN I A5g ZL_1 NC6 jg5g-
AGND T 0402 e VDDINT “SHONTI A9 ZH 1 M1 B5g
©_DACO AG] DACO_2 DACL 2 567 W Dact ]
67 GND17 GND16 g5z
v — VDCA_1 VDCB_1 ——
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AGND 001UF  —  0.01UF
T 0402 T 0402
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JP8
1, R o —=m———— -
+ + [ > IELVIS SELECT _____ 1 \_ \_
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A B D
EXPANSION INTERFACE (TYPE B)
5V
1
1
o Eool B
LA
J:L T J2 J3
.- A+ +F ISPIOSELLTMRCLK/PFL_PB2_{_>——— + +F ISPISSIPFO_PB1_ 755
4 3 3 0402
5 + + + + DNP
i i 7 A7 ] N VI STHIZT A+ +P + 4P
- A7 s misouppy 8+ +7 + +F
Loam 136 ] L _ _MOSIo] + +F + +F - 550PF
13 A& L MisoD! + + DNP
N +15 1415 + 4B Lo
T | e B X + o+ +
Lo 13 + +H + +H N
L G + +2 + +E
L 18 + +2 + +2
Lo ) I TMRTPPI_FS2] + +B + +2
4o i~ ZTNRD) + +2 + +2
9 Lo | __DTSEC! + +# + +#
L LTI e T+
B O Tes) + 4+ + 4+
Lo L TSCIRE + 42 + + 2 | o |
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i i 2o 557 E:::DTIJ_P-BE + + 37 + o4 37 been omitted from this schematic.
+ o+ 41 ;5;'% '-:f'i-S_BI + + * + + ¥ 1SPISSPDS PRI CLR SELECT T K When designing your JTAG interface please refer to the
+ o4 43 |'sz i____T’_S__C_l_EO-_! + + 41 + + 41 Engineer to Engineer Note EE-68 which can be found at
45 D6 i _ ___ PPis/PF14] + +8 + +8 http://www.analog.com
Tl [ e CZZIIREGEEG o+ +
Lok 510" [ 221 PRERED, + +1 + +f
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R g e
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m—— 69 — - 1= =1
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74 3 || ===== ) + + 9 10 0O ] TDQ i
+ + IPPIL _ oy 73 73 —+ 4+ DA_EMULATOR_TRST _ | ——
78 5 =y L SMS, + + 11) 12 EMU——< ] EMU
PPI3 _ | Lo Loy + + DA_EMULATOR_TDI
8 + 4+ Ll 77 77 13 + + 14 DA_EMULATOR_TDO DA_GPO——
80 9 + + IDC7X2 DA GPI
1+ + M PC4a’LEDI__ {26 O A e mL-‘-‘ﬁ‘E-gEjl MLSET DA_sz—
84 83 ipbyinlybyinivtybed SN I T _SrRAS| [ + +8 + + 8 <] BR] L __ | DA SOFT_RESET( |} |DA_SOFT_RESET -
+ + SPISS/PFO_PB1___ | i oA [ Lo e Lo — &34 A DA_GP3——
B4+ PEBIED? ] it - bs sl N o 5
88 D I SWE; + + + + [ 1BGH s z
R168 + + 87 87 DEBUG_AGENT
0 % , . 89 + + + +
s + 4 [ S5 + 4 5G] DSP JTAG HEADER
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L_——_______SCKalPD7_PPI DIR_CTL! < >—— 3+
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A B c D
5V 35V ?\)/ 35V
T VONREG " V_ONREG
SPORTO SPORT 1
P6 P7
2+ +F A+ +F
A+ 4P A+ +P 3V
[ TSARG s Ra; > FESE ] [ I50KE S+ 4P > FESE ] Q
[ __DROPRT [ o +F RESO | T DRIPRI [ a4+ iREST !
L [CBr0EET 0 4P SRR}
I __DTOSECI [ B+ TESO_ | B+ + 2 TESi_ ) 610F u32
[ DIoPRn ] My 4B M 4 I ] —— o1uF %
L__RSclka St o+ + ‘ | | j 1+ T 0402
I —— e C1-
L hioSI! 84+ CANDIPCO T3 I 84+ vl L)
P=— == . 20 19 | | mmmses e e 1 20 19 4 6 6
L mison! + + ICANRYIACI RS .- . + + c113 cos O
=) 24+ + A PCa1ER T 1T 2+ +H2 0a02 “cz- 2
55! 24, 4@ s e | 24, 4@ B ; ()
I _5CLo] B+ +B IPC6_LED3____| B+ +2 IPC6_LED3____| L_Xa [ SWa trun Tiou )
i~ RO B+ PCT LED -7 B 1 T T TCANTXIPCO CTs [ L mep Yran 20Ut 8
(URRRL S L2+ 2 Pe3 1% ) RN RG] rm ] Zraour R O
(MR2IPPI FS2™ " 5 24+ + 2 iPCY LEDE_ ) B4+ 4+ iPCY LEDE__ ) L_____CANRX/PCI RTS] ] Srm P o—roouT  RaN® ——2()
34“!’ +33 34“!’ +33 4 l:- 5 T égll\/ICiZGOZARNZ c111 5@
IDC17X2 IDC17X2 DIP4 ~ 0.1UF
SWTO018 ] 0402 CONO038
ISCKO_ | SW4: UART Enable Switch
: ; : ; R99 JP9
ReS oK SERIAL PORT +F
0402 2
________ ] (UART 0) ke >
I~ V_ONREG™ 5V 3.3V
2 ________ O O i SHORTING
JUMPER
| C100 DEFAULT=INSTALLED
250PF
PPI 1 g?\lopz N 4 UART 0 Loop Jumper
P8
2+ + 1
4 3
B N Y%
6+ T 5
8+ + 7
10+ + 9
12“1’ + 11
14+ + 13
16+ T 15
18“1’ + 17
z(z) o z AAY o ~V ONREG™ ]
+ + ] LIRS
24 23 35\/ g\)/ .
Il PRIFSaSPIOSEL IR PEA + + 3.3v sv
26 25 O
w2 TWI SPI
30 29 P10 P9
+ +
. @ SRR +
4, + + + +
W g L1800 O+ 47 A
i S —+ + + +
9. e CTITONRRGTET O 4P ++F
IDC20X2 L___F PC4_LEDL O— 84 A + +H
U PchLEDg (oM 4 B + e
[T TRCELEDS (o0 4 4 iPCO LEDE_ ) TTTTRCELEDE (o0 4 4
18, a7 18, a7
20+ + 19 20“!’ + 19
v IDC10X2 IDC10X2
3.3v 5V 5v 3.3V
P12
P11 2 L
T PSSO PRI 1T ; T ,
d lptyintayiytyiylntyintytiyty R —— . + + (LS5 EA
+ + ISPIOSECVTMRCLKIPEL PB2_ 777 P 6 5 pngejejupaajge :
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A B D
R71 R72
" 0805 " 0805
P3 P4
[ ___ RES2PEL o e TEsEPEs i L___ RES3PES o 4+ +B TES3PELS. ____
L____ RSCLK2/PED! S+t lfuCiRPEL ! L CRSCLK3/PEg, I+ +f TSCLK3/PET2__— "
Lo___& DRZPRIPE2] ] I+ 4P < \DT2PRIPEE . ! L _ ____DR3PRIPELD ] I+ 4P DI3PRIPEI4 ___ 1
Lo___L DR2SEC/PE3! | 14+ +F <] DT2SECIPET___ ! I ____ DR3sEC/PELL (| 14+ +F IDT3SEC/PEL5___ __ i
9 N 10 9 + o+ 10
11 + + 12 11 + + 12
13 + + 14 13 + + 14
15 + + 16 15 + + 16
17| + + 18 17| + + 18
19 N 20 19 N 20
IDC10X2 IDC10X2
SPORT?2 SPORTS3
P1 P2
"~ Z Z _MosIL/PDO] 1+ + B "~ _MOSIZ/PDs, 1+ + B
L_____SPiiSs/pD3! I+ +f Lo SPI2SS/PD8 PPI_CLK_SELECT! I+ +f
L ___SCKi/PD2, 4+ 4P L_—________SCKalPD7_PPi DIR_CTL! 4+ 4P
14+ +F 14+ +F
[ SPIISEUPD4_AUDIO RESET 8. 410 I SPI2SEL/PDY CAN ERR 8. 410
C C _MISQLPDL, M4 4B  Z  _MISGZ/PDE| M4 4B
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e A S s rose R
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A B C D
DA
S2A F1 FER? IV UNREG ~ 77
2A 2.5A 190 it
DO-214AA FUS001 FER002
o 4 LABEL "5V"
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: O
[N c127 130
O b 1000PF 10UF 0.1UF
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3
5V_POWER
CONO005
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~ 1000PF FER1 8UH 0.015
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— 0.01UF
1 T 0402
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u20 2 N
7
c120 PGOODZ
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3sEnsEL+ c115 ui2
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| c129 | cu9 0402 5
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0402 ~18 T 0805 B00sT124 s
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20.0K 22
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 AYAVAYA LvosensEL o1
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[
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° } } 8ith2 18
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R110 R111 BOOSTZ
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0603 0603 | c12e 3
AAANA L . 11) 0.1UF
MH8 MH9 MH10  MH11 ~ MH12  MHI3  MH14
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c121 1000PF Sw2 7
— 27PF T~ 0805 14 2 Z/
T 0402 TG2 5
12sEnsE2+ RUN/SS2E & cTa
C136 [TC3727EUA-T UT3 150UF
0.1UF VQFN32 T, D
0402 1 +
\
"—{ \ LABEL "3.3V"
FDS6990AS
SOIC8 3.3V@3A
L2 R114 33V TP7
8UH 0.015
IND0O8 0815
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~ 0.01UF
T 0402
__ LABEL "VDDINT"
______ VDDINT_SHUNT TPI0™ ~
I~ VROUT ! 3.3V ---
O
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0 10UH 0
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1 5 .
2 6
3 7
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INDEX

Numerics
2-wire interface (TWI), 1-13, 2-24

A

AD1854 digital-to-analog converter (DAC),
1-12
AD1871 analog-to-digital converter (ADC),
1-12,2-12
ADC master/slave modes, 2-13
AMP_LEFT _IN signal, 2-14, 2-15
AMP_RIGHT _IN signal, 2-14, 2-15
~AMS3-0 (flash select) pins, 1-7, 2-3, 2-11,
2-12
analog audio, See audio
architecture, of this EZ-KIT Lite, 2-2
ASYNC (asynchronous memory control)
external memory banks 0-3, 1-8
register, 1-11
audio
circuit signals, 2-14, 2-15
codecs, See AD1854, AD1871
connectors (J9-10), 2-21
enable switch (SW7), 2-12
input configuration switch (SW8), 2-15
interface, xii, 1-12
AUDIO_RESET signal, 2-5

B

background telemetry channel (BTC), 1-14
bill of materials, A-1

board schematic (ADSP-BF538F), B-1
boot mode select switch (SW3), 2-13

C

CAN
connectors (J5 and J11)
enable switch (SW2), 2-10
ERR signal, 1-11, 2-6
interface, xi, 1-11
signals, 2-10
transceiver devices, -xi, 1-11
CANRX signal, 2-4
CANTX signal, 2-4
CCLK register, 1-10
clock
frequency, 1-9
in (CLK IN) signal, 2-3
loopback signal, 2-13
out (CLK OUT) signal, 2-3
codecs, See AD1854, AD1871
configuration, of this EZ-KIT Lite, 1-3
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connectors

diagram of locations, 2-20

J1-3 (expansion), 2-3, 2-8, 2-22

J5and J11 (CAN), 2-21

J6 (RS-232), 2-21

J7 (power), 2-22

J9-10 (audio), 2-21

P10 (TWI), 2-24

P11 (timers), 2-24

P12 (UARTL), 2-25

P3 (SPORT1), 2-4

P4 (SPORT?2), 2-4

P6 (SPORTO), 1-13, 2-4, 2-23

P8 (PPI), 2-23

P9 (SPI), 2-4, 2-24

SPORTO-1 (P6-7), 2-23

ZP4 (JTAG), 2-9, 2-23
contents, of this EZ-KIT Lite package, 1-3
Controller Area Network, See CAN
core voltage, 2-2
CTS signals, 2-10
customer support, xv

D

DAC1-0 signals, 2-15

data acquisition (DAQ) device, 1-12
DB9 (UART) connector, xii, 2-8
default configuration, of this EZ-KIT Lite, 1-3
DIP switch (SW5), 1-4, 1-13
DROPRI signals, 2-12

DR2PRI signal, 2-6

DR2SEC signal, 2-6

DR3PRI signal, 2-6

DR3SEC signal, 2-6

DT2PRI signal, 2-6

DT2SEC signal, 2-6

DT3PRI signal, 2-6

DT3SEC signal, 2-6

E

EBIU_SDBCTL register, 1-9, 1-10
EBIU_SDGCTL register, 1-9, 1-10
EBIU_SDRRC register, 1-9, 1-10
EBUI control signals, 2-8
Educational Laboratory Virtual
Instrumentation Suite interface, See ELVIS

ELVIS

interface, xi, 1-12, 2-14

select jumper (JP8), 2-16

voltage select jumper (JP6), 2-16
ELVIS_PF1-2 signals, 2-5
ELVIS_PF5-7 signals, 2-5
EN (enable control input) signals, 2-10
ERR signals, 1-11, 2-6, 2-10
example programs, 1-14
expansion interface

connections, 1-13, 2-3, 2-4, 2-11

connectors (J1-3), 2-8, 2-22
external bus interface unit (EBIU), 2-3
external memory, 1-8, 2-3, 2-9

F

FCE enable switch (SW14), 2-12
features, of this EZ-KIT Lite, xi
flag pins, See programmable flags
flash memory

boot mode, 2-13

connections, 2-3

enable switch (SW6), 1-10, 2-11
frame sync signals, 1-13
frequency, 1-9
FS loopback signal, 2-13
FUNCT_OUT signal, 2-15

G

general-purpose 10 pins, 1-13, 2-10, 2-11, 2-19
GND signal, 2-8
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H
Help, online, xix

installation, of this EZ-KIT Lite, 1-5
interfaces, See audio, CAN, ELVIS, expansion,
SDRAM
internal memory
core/system MMRs, 1-8
data banks A, B SRAM, 1-8
data banks A, B SRAM/CACHE, 1-8
instruction banks A, B SRAM, 1-8
instruction SRAM/CACHE, 1-8
reserved, 1-8
scratch pad SRAM, 1-8
via JTAG, 2-9
internal regulator, 2-2
10 voltage, 2-2

J

JTAG
connector (ZP4), 2-23
emulation port, 2-9
jumpers
diagram of locations, 2-9
JP1 (PPI dir control), 2-13
JP6 (ELVIS voltage), 2-16
JP8 (ELVIS select), 2-16
JP9 (UART), 2-14

L

LabVIEW virtual instruments, xi, 1-12
LEDs

diagram of locations, 2-17

LED2-6 (PC5-9), 1-13, 2-19

LED?7 (power), 2-18

LEDS (reset), 2-18

ZLED3 (USB monitor), 1-5, 2-19

INDEX

LEFT_IN signal, 2-15

LEFT_OUT signal, 2-14
license restrictions, x, 1-7
LOOPBACK signal, 2-10

Media Instruction Set Computing (MISC), ix
memory
map, of this EZ-KIT Lite, 1-7
select pins, See ~AMS3-0, ~SMSO0
Micro Signal Architecture (MSA), ix
MISO?2 signal, 2-5
MOSIO-1 signals, 2-5
MOSI2 signal, 2-5

N

notation conventions, xxi
NU signal, 2-10, 2-13

@)
oscilloscope configuration switch (SW1), 2-14

P

package contents, 1-3
PB1-4 (SW13-10) push buttons, 2-11
PCx signals, See programmable flags
PDx signals, See programmable flags
PEx signals, See programmable flags
PFx signals, See programmable flags
power

connector (J7), 2-22

LED (LED7Y), 2-18

supply, 1-3
PPI

connector (P8), 2-23

direction control (JP1) jumper, 2-13
PPI_CLK_SEL signal, 2-6
PPI_D4-15 signals, 2-7
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INDEX

PPI_DIR_CTL signal, 2-6
PP1_FS3ssignal, 2-7
programmable flags
PCO (UART transmit), 1-11, 2-4, 2-10
PC1 (UART receive), 1-11, 2-4, 2-10
PC5-9 (LED2-6), 1-13, 2-19
PDO0-8 signals, 2-5
PD10-13, 2-6
PD7 (JP1), 2-13
PD9 (ERR), 1-11, 2-6, 2-10
PEO-15, 2-6
PFO-3 (SW13-10), 1-13, 2-7, 2-11, 2-18
PF4-15 (PPI), 2-7
push buttons
See also switches by name (SWx)
diagram of locations, 2-17

R

real-time clock (RTC), 2-3
Reduced Instruction Set Computing (RISC), ix
regulators, 2-2
reset
LEDs (LEDS), 2-18
processor, 2-8
push button (SW9), 2-17
restriction, of the evaluation license, 1-7
RFSO signal, 2-12
RFS2-3 signals, 2-6
RIGHT_IN signal, 2-15
RIGHT_OUT signal, 2-14
RS-232 connectors (J6), xii, 2-21
RSCLKO signal, 2-12
RSCLK2-3 signals, 2-6
RTS signal, 2-10
RX0 signal, 2-10
RX1-2 signals, 2-6
RXDx (receive data output) signals, 1-11, 2-10

S

schematic, of ADSP-BF538F EZ-KIT Lite, B-1
SCLKXx signals, 1-10, 2-5, 2-6
SDRAM
connections, 2-3
default settings, 1-9
interface, 1-8
memory map, 1-8
optimum settings, 1-9, 1-10
serial clock (SCL) signals, 1-9
serial peripheral interface, See SPI, SPI signals
~SMS0 (SDRAM select) pin, 1-7, 2-3
SPI
connector (P9), 2-24
interface, 2-4
SPIOSEL1-7 signals, 2-7
SPI1SEL signal, 2-5
SPI1SS signal, 2-5
SPI2SEL signal, 2-6
SPI2SS signal, 2-6
SPISS signal, 2-7
SPORTO
connector (P6), 2-23
interface, 1-12, 2-4, 2-8
SPORT1
connector (P7), 2-23
interface, 2-4, 2-8
SRAM, 1-7
See also internal memory
startup, of this EZ-KIT Lite, 1-5
STB (standby control input) signals, 2-10
stereo input/output channels, 1-12
SW10-13 (PD13-10) push buttons, 2-7, 2-18
SW14 (FCE enable) switch, 2-12
SW1 (audio/oscilloscope) switch, 2-14
SW2 (CAN enable) switch, 1-11, 2-10
SW3 (boot mode select) switch, 2-13
SW4 (UART) switch, 2-10
SWS5 (push button enable) DIP switch, 1-13,
2-11, 2-18
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SW6 (flash enable) switch, 1-10, 2-11
SW7 (audio enable) switch, 1-13, 2-12
SW8 (audio input) switch, 2-15
SWO (reset) push button, 2-17
switches
See also switches by name (SWXx)
diagram of locations, 2-9
synchronous dynamic random access memory,
See SDRAM
system
architecture, of this EZ-KIT Lite, 2-2
clock frequency, 1-9
clock (SCLKX) signals, 1-10, 2-5, 2-6

T
Target Options dialog box, 1-9
TFSO signal, 2-13

TFS2 signal, 2-6

TFS3 signal, 2-6

timers connector (P11), 2-24
TMRCLK signal, 2-7
TSCLKO signal, 2-13
TSCLK2 signal, 2-6

TSCLKS3 signal, 2-6

TWI connector (P10), 2-24

INDEX

TXDx (transmit data input) signals, 1-11, 2-6

U

UART

enable switch (SW4), 2-10

interface, 2-4, 2-8

loop jumper (JP9), 2-14
UARTO transmit/receive signals, 2-4
UART1 connector (P12), 2-25
universal asynchronous receiver transmitter, See

UART

USB

cable, 1-3

interface, 2-9, 2-23

monitor LED (ZLED3), 2-19
user LEDs (LED2-6), 2-19

Vv

very-long instruction word (VLIW), ix
VisualDSP++

environment, 1-5

online Help, xix
voltage regulators, 2-2
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- VisualDSP++ 5.01

- Free Upgrade to 5.0
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- BF527 EZ-KIT Lite
Desktop Evaluation Board

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator
USB 2.0, up to 1.5 MB/sec

- VisualDSP++ 5.01

- Free Upgrade to 5.0

ADSP-BF531
ADSP-BF532

ADSP-BF533

- BF533 EZ-KIT Lite
Desktop Evaluation Board

- Blackfin EZ-Extender
Daughter Board
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- Blackfin USB-LAN EZ-Extender
Daughter Board
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- USB-based Emulator
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- High Perf USB-based Emulator
USB 2.0, up to 1.5 MB/sec

- VisualDSP++ 5.01

- Free Upgrade to 5.0
- VisualAudio

- Software Development Kit (SDK)

- LabVIEW Embedded for Blackfin

- Mathworks
- Green Hills Software

- uClinux Kernel + GNU Software

- LabVIEW Embedded for Blackfin
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ADSP-BF534
ADSP-BF536

ADSP-BF537

- Audio Starter Kit

- BF537 EZ-KIT Lite
Desktop Evaluation Board

- Blackfin USB-LAN EZ-Extender
Daughter Board

- Blackfin A-V EZ-Extender
Daughter Board

- BF537 STAMP Kernel BSP
uClinux Kernel Board Support Pkg

- Blackfin FPGA EZ-Extender
Daughter Board

- Blackfin Audio EZ-Extender
Daughter Board

- Converter Evaluation &
Development Platform

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator
USB 2.0, up to 1.5 MB/sec

- VisualDSP++ 5.01
- Free Upgrade to 5.0
- VisualAudio

- LabVIEW Embedded for Blackfin

- Mathworks
- Green Hills Software

- uClinux Kernel + GNU Software

- LabVIEW Embedded for Blackfin

: Software Development Kit (SDK)

- Phytec

ADSP-BF535

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator

- VisualDSP++ 5.01

- Free Upgrade to 5.0

USB 2.0, up to 1.5 MB/sec

- Green Hills Software

ADSP-BF538

ADSP-BF538F

- BES38F EZ-KIT Lite
Desktop Evaluation Board

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator

- VisualDSP++ 5.01

- Free Upgrade to 5.0

USB 2.0, up to 1.5 MB/sec

- Green Hills Software

ADSP-BF542
ADSP-BF544
ADSP-BF547
ADSP-BF548
ADSP-BF549

- BF548 EZ-KIT Lite
Desktop Evaluation Board

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator

- VisualDSP++ 5.01

- Free Upgrade to 5.0

USB 2.0, up to 1.5 MB/sec

- LabVIEW Embedded for Blackfin

ADSP-BF561

- BF561 EZ-KIT Lite
Desktop Evaluation Board

- USB-based Emulator
USB 1.1, up to 150 KB/sec

- High Perf USB-based Emulator

- VisualDSP++ 5.01

- Free Upgrade to 5.0

USB 2.0, up to 1.5 MB/sec

- Green Hills Software

- uClinux Kernel + GNU Software

1 Floating license available

Processor Development Tools: Product Overview

Development Tools Support
Tel: 1-800-AnalogD (262-5643)

Contact Support
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