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Regulatory Compliance

The ADSP-BF518F EZ-Board is designed to be used solely in a laboratory
environment. The board is not intended for use as a consumer end prod-
uct or as a portion of a consumer end product. The board is an open
system design which does not include a shielded enclosure and therefore
may cause interference to other electrical devices in close proximity. This
board should not be used in or near any medical equipment or RF devices.

The ADSP-BF518F EZ-Board is currently being processed for certifica-
tion that it complies with the essential requirements of the European
EMC directive 89/336/EEC amended by 93/68/EEC and therefore carries
the “CE” mark.

The EZ-Board 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 ‘E'\
loss of functionality. Store unused EZ-Board boards in the protective ship-

ping package.
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PREFACE

Thank you for purchasing the ADSP-BF518F EZ-Board™, 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 eight-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-BF518F Blackfin processors. The Visual DSP++ development envi-

ronment aids advanced application code development and debug, such as:

* Create, compile, assemble, and link application programs written

in C++, C, and ADSP-BF518F assembly
* Load, run, step, halt, and set breakpoints in application programs
* Read and write data and program memory
* Read and write core and peripheral registers
* Plot memory

Access to the ADSP-BF518F processor from a personal computer (PC) is
achieved through a USB port or an external JTAG emulator. The USB
interface of the standalone debug agent gives unrestricted access to the
ADSP-BF518F processor and evaluation board’s peripherals. Analog
Devices JTAG emulators offer faster communication between the host PC
and target hardware. To learn more about Analog Devices emulators and
processor development tools, go to http://www.analog.com/dsp/tools/.

The ADSP-BF518F EZ-Board provides example programs to demonstrate
the capabilities of the product.

The ADSP-BF518F EZ-Board installation is part of the Visu-
alDSP++ installation. As an EZ-KIT Lite, an EZ-Board 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 1-8 and the VisualDSP++ Installation Quick Reference Card.

Xil
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The board features:
* Analog Devices ADSP-BF518F Blackfin processor

v Core performance up to 400 MHz

v External bus performance up to 80 MHz
v 176-pin LQFP package

v 25 MHz crystal

e Programmable VDDINT core power

v Analog Devices AD5258 TWI digital potentiometer
v Analog Devices ADP1715 low dropout linear regulator

* Synchronous dynamic random access memory (SDRAM)
v Micron MT48LC32M16A2TG - 64 MB (32M x 16-bits)
e Parallel flash memory
v Numonyx M29W320EB — 4 MB (2M x 16-bits)
e eMMC flash memory
v Micron MTFC2GDKDM - 2 GB
» SPI flash memory
v Numonyx M25P16 — 16 Mb
* Analog audio interface

v Analog Devices SSM2602 low-power audio codec
v One stereo LINE 0UT jack

v One headphone LINE IN

v One input MIC jack

v One input stereo LINE IN jack
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Ethernet interface

v Micrel KSZ8893M PHY device
v 10-BaseT and 100-BaseTX Ethernet controller
v Auto-MDIX

ADC interface
v Analog Devices AD7266 2 MSPS, 12-bit, 3-channel SAR

analog-to-digital converter
Thumbwheel
v Panasonic EVQ-WKAO001 rotary encoder
Universal asynchronous receiver/transmitter (UART)

v ADM3202 RS-232 line driver/receiver

v DB9 female connector
LEDs

v Thirteen LEDs: one board reset (red), three general-purpose
(amber), eight configurable ethernet LEDs (amber) and one
power (green)

Push buttons

v Three push buttons: one reset, two programmable flags with
debounce logic

Expansion interface I[I™

v Next generation of the expansion interface design, provides
access to most of the ADSP-BF518F processor signals

Land grid array
v Easy probing of all port pins and most EBIU signals

X1V
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e Other features

v JTAG ICE 14-pin header

v Blackfin power measurement jumpers

For information about the hardware components of the EZ-Board, refer

to “ADSP-BF518F EZ-Board Hardware Reference” on page 2-1.

Purpose of This Manual

The ADSP-BF518F EZ-Board Evaluation System Manual provides instruc-
tions for installing the product hardware (board). The text describes
operation and configuration of the board components and provides guide-
lines for running your own code on the ADSP-BF518F EZ-Board.
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-BF51x Blackfin Processor Hardware Reference and
Blackfin Processor Instruction Set Reference) that describe your target
architecture.

Programmers who are unfamiliar with Visual DSP++ should refer to the
Visual DSP++ 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:

e Chapter 1, “Using ADSP-BF518F EZ-Board” on page 1-1
Describes EZ-Board functionality from a programmer’s perspective
and provides an easy-to-access memory map.

e Chapter 2, “ADSP-BF518F EZ-Board Hardware Reference” on
page 2-1
Provides information on the EZ-Board hardware components.

* Appendix A, “ADSP-BF518F EZ-Board Bill Of Materials” on
page A-1

Provides a list of components used to manufacture the EZ-Board.

* Appendix B, “ADSP-BF518F EZ-Board Schematic” on page B-1
Provides the resources to allow EZ-Board board-level debugging or
to use as a reference design. Appendix B is part of the online Help.

What’s New in This Manual

This is the first revision of the ADSP-BF518F EZ-Board Evaluation System
Manual.
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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/technical_support

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-BF518F Blackfin
embedded processors.
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Product Information

Product Information

Product information can be obtained from the Analog Devices Web site,
VisualDSP++ online Help system, and a technical library CD.

Analog Devices Web Site

The Analog Devices Web site, www.analog.com, provides information
about a broad range of products—analog integrated circuits, amplifiers,
converters, and digital signal processors.

To access a complete technical library for each processor family, go to
http://www.analog.com/processors/technical_library. The manuals
selection opens a list of current manuals related to the product as well as a
link to the previous revisions of the manuals. When locating your manual
title, note a possible errata check mark next to the title that leads to the
current correction report against the manual.

Also note, MyAnalog.conm is a free feature of the Analog Devices Web site
that allows customization of a Web page to display only the latest infor-
mation about products you are interested in. You can choose to receive
weekly e-mail notifications containing updates to the Web pages that meet
your interests, including documentation errata against all manuals.
MyAnalog.com provides access to books, application notes, data sheets,
code examples, and more.

Visit MyAnalog.com to sign up. If you are a registered user, just log on.
Your user name is your e-mail address.

xviil ADSP-BF518F EZ-Board Evaluation System Manual
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VisualDSP++ Online Documentation

Online documentation comprises the Visual DSP++ Help system, software
tools manuals, hardware tools manuals, processor manuals, Dinkum
Abridged C++ library, and FLEXnet License Tools software documenta-
tion. You can search easily across the entire Visual DSP++ documentation
set for any topic of interest.

For easy printing, supplementary Portable Documentation Format (.pdf)
files for all manuals are provided on the Visual DSP++ installation CD.

Each documentation file type is described as follows.

File Description

.chm Help system files and manuals in Microsoft help format

.htmor Dinkum Abridged C++ library and FLEXnet License Tools software documenta-
.html tion. Viewing and printing the . htm1 files requires a browser, such as Internet

Explorer 6.0 (or higher).

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

Technical Library CD

The technical library CD contains seminar materials, product highlights, a
selection guide, and documentation files of processor manuals, Visu-
alDSP++ software manuals, and hardware tools manuals for the following
processor families: Blackfin, SHARC, TigerSHARC, ADSP-218x, and
ADSP-219x.

To order the technical library CD, go to http://www.analog.com/proces-
sors/technical_library, navigate to the manuals page for your
processor, click the request CD check mark, and fill out the order form.
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Product Information

Data sheets, which can be downloaded from the Analog Devices Web site,
change rapidly, and therefore are not included on the technical library
CD. Technical manuals change periodically. Check the Web site for the

latest manual revisions and associated documentation errata.

Related Documents

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

Table 1. Related Processor Publications

Title

Description

ADSP-BF512/ADSP-BF514/ADSP-BF516/ADSP-
BF518 Blackfin Embedded Processor Preliminary
Data Sheet

General functional description, pinout, and
timing of the processor.

ADSP-BF51x Blackfin Processor Hardware Refer-
ence

Description of internal processor architec-
ture and all register functions.

Blackfin Processor Programming Reference

Description of all allowed processor assem-
bly instructions.

Table 2. Related Visual DSP++ Publications

Title

Description

ADSP-BF518F EZ-Board Evaluation System Man-
wal

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

VisualDSP++ User’s Guide

Description of VisualDSP++ features and
usage.

VisualDSP++ Assembler and Preprocessor Manuals

Description of the assembler function and
commands.

VisualDSP++ C/C++ Complier and Library Man-
ual for Blackfin Processors

Description of the complier function and
commands for Blackfin processors.

XX
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Table 2. Related VisualDSP++ Publications (Contd)

Title Description

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.

VisualDSP++ Device Drivers and System Services | Description of the device drivers’ and system
Manual for Blackfin Processors services’ functions and commands.

Notation Conventions

Text conventions used in this manual are identified and described as

follows.

Example

Description

Close command
(File menu)

Titles in reference sections indicate the location of an item within the
Visual DSP++ 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
lTetter gothic font.

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

Example

Description

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.

%,

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.

xx1i
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1 USING ADSP-BF518F
EZ-BOARD

This chapter provides specific information to assist you with development
of programs for the ADSP-BF518F EZ-Board evaluation system.

The following topics are covered.
e “Package Contents” on page 1-3
e “Default Configuration” on page 1-4
e “EZ-Board Installation” on page 1-4
* “EZ-Board Session Startup” on page 1-6
e “Evaluation License Restrictions” on page 1-8
e “Memory Map” on page 1-9
e “SDRAM Interface” on page 1-11
e “Parallel Flash Memory Interface” on page 1-11
e “eMMC Interface” on page 1-12
e “SPI Interface” on page 1-13
e “Parallel Peripheral Interface (PPI)” on page 1-15
* “Rotary Encoder Interface” on page 1-15
e “Ethernet Interface” on page 1-16

e “Audio Interface” on page 1-17
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“ADC Interface” on page 1-18

“UART Interface” on page 1-19

“RTC Interface” on page 1-20

“LEDs and Push Buttons” on page 1-21
“JTAG Interface” on page 1-22

“Land Grid Array” on page 1-22
“Expansion Interface II” on page 1-23
“Power Measurements” on page 1-24
“Power-On-Self Test” on page 1-24
“Example Programs” on page 1-25
“Background Telemetry Channel” on page 1-25

“Reference Design Information” on page 1-25

For information about VisualDSP++, including the boot loading, target
options, and other facilities, refer to the online Help.

For more information about the ADSP-BF518F Blackfin processor, see
documents referred to as “Related Documents”.

1-2
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Using ADSP-BF518F EZ-Board

Package Contents

Your ADSP-BF518F EZ-KIT Lite evaluation system package contains the
following items.

* ADSP-BF518F EZ-Board
*  VisualDSP++ Installation Quick Reference Card

* CD containing:
v VisualDSP++ software
v ADSP-BF518F EZ-Board debug software
v USB driver files
v Example programs
v ADSP-BF518F EZ-Board Evaluation System Manual
e Universal 5.0V DC power supply
* 256 MB SD card
e 7-foot Ethernet patch cable
* Two 6-foot 3.5 mm male-to-male audio cables
* 18-inch SMA to SMA coaxial cable

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

Default Configuration

The ADSP-BF518F EZ-Board board is designed to run outside your per-

sonal computer as a stand-alone unit. You do not have to open your
computer case.

The EZ-Board evaluation system contains ESD (electrostatic discharge) sensi-
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 loss of functionality. M

Store unused EZ-Board in the protective shipping package.

tive devices. Electrostatic charges readily accumulate on the human body and I

When removing the EZ-Board from the package, handle the board care-
fully to avoid the discharge of static electricity, which can damage some
components. Figure 1-1 shows the default jumper and switch settings,
connector locations, and LEDs used in installation. Confirm that your
board is in the default configuration before using the board.

EZ-Board Installation

For correct operation, install the software in the order presented in the
VisualDSP++ Installation Quick Reference Card. Substitute instructions in
step 3 with instructions in this section.

There are two options to connect the EZ-Board hardware to a personal
computer (PC) running Visual DSP++ 5.0: via an Analog Devices emula-
tor or via a standalone debug agent module. The standalone debug agent
allows a debug agent to interface to the ADSP-BF518F EZ-Board. The
standalone debug agent is shipped with the kit.
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Figure 1-1. Default EZ-Board Hardware Setup
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EZ-

Board Session Startup

To connect the EZ-Board to a PC via an emulator:
1. Plug the 5V adaptor into connector J3 (labeled 5V).

2. Attach the emulator header to connector P1 (labeled JTAG) on the
back side of the EZ-Board.

To connect the EZ-Board to a PC via a standalone debug agent:

The debug agent can be used only when power is supplied from the
wall adaptor.

1. Attach the standalone debug agent to connectors P1 (labeled JTAG)
and ZP1 on the backside of the EZ-Board, watching for the keying

pin of P1 to connect correctly. Plug the 5V adaptor into connector

J3 (labeled 5v).

2. Plug one side of the provided USB cable into the USB connector of
the standalone debug agent. Plug the other side of the cable into a
USB port of the PC running VisualDSP++ 5.0 update 5 or later.

3. Verify that the yellow USB monitor LED on the standalone debug
agent (LED4, located on the back side of the board) is lit. This signi-
fies that the board is communicating properly with the host PC
and ready to run VisualDSP++.

EZ-Board Session Startup

1. If you are running Visual DSP++ for the first time, navigate to the
VisualDSP++ environment via the Start—>Programs menu. The
main window appears. Note that VisualDSP++ is not connected to
any session. Skip the rest of this step to step 2.

If you have run Visual DSP++ 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
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down the Ctrl key while starting VisualDSP++. Do not release the
Ctrl key until the Session Wizard appears on the screen. Go to
step 3.

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

¢ From the Session menu, New Session.

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

* From the Session menu, Connect to Target.

3. 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-BF518F. Click Next.

4. The Select Connection Type page of the wizard appears on the
screen. For standalone debug agent connection, select EZ-KIT Lite
and click Next. For emulator connection select Emulator, and click

Next

5. The Select Platform page of the wizard appears on the screen.
For standalone debug agent connection, ensure that the selected
platform is ADSP-BF518F EZ-KIT Lite via Debug Agent. For
emulator connection, choose the type of emulator that is connected.
Specify your own Session name for the session or accept the default
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 open a new
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Evaluation License Restrictions

®

session.

Click Next.

The Finish page of the wizard appears on the screen. The page dis-
plays your selections. Check the selections. If you are not satisfied,
click Back to make changes; otherwise, click Finish. Visual DSP++
creates the new session and connects to the EZ-Board. Once con-
nected, the main window’s title is changed to include the session
name set in step 5.

To disconnect from a session, click the disconnect button %
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.

Evaluation License Restrictions

The ADSP-BF518F EZ-Board installation is part of the VisualDSP++
installation. The EZ-Board is a licensed product that offers an unrestricted
evaluation license for the first 90 days. Once the initial unrestricted
90-day evaluation license expires:

Visual DSP++ restricts a connection to the ADSP-BF518F
EZ-Board via the USB port of the standalone debug agent interface
only. Connections to simulators and emulation products are no
longer allowed.

The linker restricts a user’s program to 20 KB of memory for code
space with no restrictions for data space.

The EZ-Board hardware must be connected and powered up to use
Visual DSP++ with a valid evaluation or permanent license.

Refer to the VisualDSP++ Installation Quick Reference Card for details.
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Using ADSP-BF518F EZ-Board

The ADSP-BF518F processor has internal static random access memory
(SRAM) used for instructions and data storage. See Table 1-1. The inter-
nal memory details can be found in the ADSP-BF51x Blackfin Processor

Hardware Reference.

The ADSP-BF518F EZ-Board includes four types of external memory:

synchronous dynamic random access memory (SDRAM), serial peripheral

interconnect (SPI) flash, parallel flash, and eMMC. See Table 1-2. For

more information about a specific memory type, go to the respective sec-

tion in this chapter.

Table 1-1. EZ-Board Internal Memory Map

Start Address Content

OXEF00 0000 BOOT ROM (32K BYTE)

0xEF00 8000 Reserved

OxFF80 0000 DATA BANKA SRAM (16K BYTE)

OxFF80 4000 DATA BANKA SRAM/CACHE (16K BYTE)
0xFF80 8000 Reserved

0xFF90 0000 DATA BANKB SRAM (16K BYTE)

0xFF90 4000 DATA BANKB SRAM/CACHE (16K BYTE)
0xFF90 8000 Reserved

0xFFAQO 0000 INSTRUCTION BANK A SRAM (16K BYTE)
0xFFAO 4000 Reserved

0xFFAQ 8000 INSTRUCTION BANK B SRAM (16 BYTE)
0xFFAO €000 Reserved

OxFFAL 0000 INSTRUCTION SRAM/CACHE (16K BYTE)
0xFFAL1 4000 Reserved
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Memory Map

Table 1-1. EZ-Board Internal Memory Map (Contd)

Start Address Content

OxFFBO 0000 SCRATCHPAD SRAM (4K BYTE)
0xFFBO 1000 Reserved

0xFFCO 0000 SYSTEM MMR REGISTERS
OxFFEO 0000 CORE MMR REGISTERS

Table 1-2. EZ-Board External Memory Map

Start Address End Address Content

0x0000 0000 0x03FF FFFF SDRAM (SDRAM)

0x0800 0000 Ox1FFF FFFF Reserved

0x2000 0000 0x200F FFFF ASYNC memory bank 0 (flash)
0x2010 0000 0x201F FFFF ASYNC memory bank 1 (flash)
0x2020 0000 0x202F FFFF ASYNC memory bank 2 (flash)
0x2030 0000 0x203F FFFF ASYNC memory bank 3 (flash)
0x2040 0000 OXEEFF FFFF Reserved
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SDRAM Interface

The ADSP-BF518F processor connects to a 64 MB Micron
MT48LC32M16A2TG-75 chip through the external bus interface unit

(EBIU). The SDRAM chip can operate at a maximum clock frequency of
80 MHz, which is the ADSP-BF518F processor limitation.

With a VisualDSP++ session running and connected to the EZ-Board via
the USB standalone debug agent, the SDRAM registers are configured
automatically each time the processor is reset. The values are used when-
ever SDRAM is accessed through the debugger (for example, when

viewing memory windows or loading a program).

To disable the automatic setting of the SDRAM registers, select Target
Options from the Settings menu in Visual DSP++ and uncheck Use XML
reset values. For more information on changing the reset values, refer to

the online Help.

An example program is included in the EZ-Board installation directory to
demonstrate how to setup and access the SDRAM interface. For more
information on how to initialize the registers after a reset, search the Visu-
alDSP++ online Help for “reset values”.

Parallel Flash Memory Interface

The parallel flash memory interface of the ADSP-BF518F EZ-Board con-
tains a4 MB (2M x 16 bits) Numonyx M29W320EB chip. Flash memory
connects to the 16-bit data bus and address lines 1 through 19. Chip
enable is decoded by the AMS0-3 select lines through NAND and AND
gates. The address range for flash memory is 0x2000 0000 to 0x203F FFFF.
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eMMC Interface

Flash memory is pre-loaded with boot code for the power-on-self test
(POST) program. For more information, refer to “Power-On-Self Test”
on page 1-24. Flash memory also is preloaded with configuration flash
information, which contains board revision, BOM revision, and other
data.

By default, the EZ-Board boots from the 16-bit parallel flash memory.
The processor boots from flash memory if the boot mode select switch
(SW1) is set to position 1 (see “Boot Mode Select Switch (SW1)” on
page 2-8).

Flash memory code can be modified. For instructions, refer to the online
Help and example program included in the EZ-Board installation
directory.

For more information about the parallel flash device, refer to the Num-
onyx Web site: http://www.numonyx.com/.

eMMC Interface

The ADSP-BF518F processor is equipped with a removable storage inter-
face (RSI), which allows the 2 Gb Micron eMMC device to be attached
gluelessly to the processor. The eMMC device is attached via the proces-
sor’s specific RSI control and data lines. The eMMC device shares pins
with the secure digital (SD) interface, push buttons, analog-to-digital con-
verter (ADC) and expansion interface II.

The RSI signals can be disconnected from the eMMC device by turning
switches SW20 and SW21 all 0FF. See “eMMC Enable Switch (SW20-21)”
on page 2-15 for more information.

For more information about the eMMC device, refer to the Micron Web
site: http://www.micron.com/.

An example program is included in the EZ-Board installation directory to
demonstrate how to setup and access the eMMC device.
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SD Interface

The ADSP-BF518F processor has a secure digital interface. The SD inter-
face consists of a clock pin, a command pin, and a four-bit data bus. The
SD interface of the processor connects gluelessly to the on-board SD con-
nector. The SD interface is attached via the processor’s specific RSI
control and data lines. The interface shares pins with the eMMC interface,
codec, and expansion interface II. The memory can be written to in both
one-bit and four-bit modes. For more information, refer to “SD Connec-
tor (J13)” on page 2-26. An example program is included in the EZ-Board
installation directory to demonstrate how to setup and access the SD
interface.

SPI Interface

The ADSP-BF518F processor has two serial peripheral interface (SPI)
ports with multiple chip select lines. The SPI0 port connects directly to
serial flash memory, audio codec, Ethernet IC, and the expansion
interface II.

Serial flash memory is a 16 Mb ST M25P16 device, which is selected
using the SPISEL? line of the processor.

SPI flash memory is factory programmed with Das U-Boot—the universal
boot loader. Das U-Boot (U-Boot for short) is open source firmware for
embedded processors, including the ADSP-BF518F Blackfin processors.
U-Boot can load files from a variety of peripherals, such as a serial connec-
tion, an Ethernet network connection, or flash memories. U-Boot is
executed at system reset, which automatically loads up another application
(such as the Linux kernel or a stand alone application). U-Boot can parse
many types of files on many types of storage devices.
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SPI Interface

U-Boot is controlled via a serial connection. The default setting is 56700
baud, 8 data bits, No parity, 1 stop bit. See “RS-232 Connector (J2)” on
page 2-25 for information on the serial connector.

For more information about U-Boot, refer to the online documentation
at:
http://docs.blackfin.uclinux.org/doku.php?id=bootloaders:u-boot.
For U-Boot support on the Blackfin processors, refer to the online help
forums at:

http://black-
fin.uclinux.org/gf/project/u-boot/forum/?action=ForumBrowse&foru
m_id=51.

SPI flash can be modified. For instructions, refer to the VisualDSP++
online Help, example program included in the EZ-Board installation
directory, and U-Boot documentation. U-Boot includes an SPI flash
driver and can be used to download a new file over Ethernet or serial con-
nection, and write the file to SPI flash.

By default, the EZ-Board boots from the 16-bit flash parallel memory. SPI
flash can be selected as the boot source by setting the boot mode select
switch (SW1) to position 3. See “Boot Mode Select Switch (SW1)” on
page 2-8.

The audio codec is set up to use the SPISEL3 signal as the SPI chip select.
The chip select is shared with the CUD signal. For more information, refer
to “Audio Interface” on page 1-17.

The Ethernet IC is set up to use the SPISELL signal as the SPI chip select.
For more information, refer to “Ethernet Interface” on page 1-16.
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Parallel Peripheral Interface (PPI)

The ADSP-BF518F processor provides a parallel peripheral interface
(PPI), supporting data widths up to 16 bits. The PPI interface provides
three multiplexed frame syncs, a multiplexed clock, and 16 multiplexed
data lines. The full PPI port is accessible on the expansion interface 11
connector (P3). See “Expansion Interface II Connector (P3)” on

page 2-28.

The PPI signals connect to multi-functional pins. The PPI is shared with
the on-board codec, eMMC, SD, and Ethernet IC. To use the PPI on the
expansion interface, disable the codec by turning switch SW15 to all 0FF
(see “SPORTO ENBL Switch (SW15)” on page 2-13). The eMMC is dis-
abled by turning switches SW20 and sSW21 to all 0FF, and the SPI flash is
disabled by removing the jumper from JP16. See “eMMC Enable Switch
(SW20-21)” on page 2-15 and “SPI FLASH CS Enable Jumper (JP16)”
on page 2-18.

The PPI is not used on the EZ-Board, the PPI is intended for use on the
expansion interface II.

Rotary Encoder Interface

The ADSP-BF518F processor has a built-in, up-down counter with sup-
port for a rotary encoder. The three-wire rotary encoder interface connects
to the thumbwheel rotary switch (SW19) and expansion interface II. The
rotary encoder can be turned clockwise for the up function, counter clock-
wise for the down function, or can be pushed towards the center of the
board to clear the counter.

The rotary switch is a two-bit quadrature (gray code) counter with a
detent, meaning that both the down signal (CDG) and up signal (CUD) tog-
gle when the count register increases on a rotation to the right. Upon
rotating to the left, CDG and CUD toggle, and the overall count decreases.
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If the processor pins are needed for the expansion interface II, disconnect
the rotary encoder switch via the three-position rotary enable switch
(SW19). For more information, see “Encoder Enable Switch (SW19)” on
page 2-14.

An example program is included in the EZ-Board installation directory to
demonstrate how to set up and access the rotary encoder interface.

Ethernet Interface

The ADSP-BF518F processor has an integrated Ethernet MAC with
media independent interface (MII) which connects to an external PHY.
The EZ-Board provides a Micrel KSZ8893M Integrated 3-Port 10/100
Managed Switch with PHYs, fully compliant with IEEE 802.3u standards.
The KSZ8893M chip supports I0BASE-T and 100BASE-TX operations.
The part is attached gluelessly to the processor.

The Ethernet signals are shared with the PPI signals connected to the
expansion interface II.

The Ethernet mode is set by three switches. Switch SW7 controls the con-
figuration of the port 1 connector. SW7 configures the flow control,
duplex, speed, and auto-negotiation. Switch SW18 controls the configura-
tion of the port 2 connector. SW18 configures the flow control, duplex,
speed, auto-negotiation, auto MDI/MDI-X, and MDI/MDI-X settings.
Switch sW8 controls the Ethernet IC configuration. SW8 configures the
flow control, hardware pin overwrite, and serial bus mode. See “Ethernet
Port 1 Configuration Switch (SW7)” on page 2-11, “Ethernet Port 2 Con-
figuration Switch (SW18)” on page 2-14, and “Ethernet Configuration
Switch (SW8)” on page 2-11 for more information.

The Ethernet chip is pre-loaded with a MAC address. The MAC address
for the EZ-Board is stored in the configuration flash section of the parallel
flash memory and can be found on a sticker on the bottom side of the

board.
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The PHY portion of the Ethernet chip connects to a Pulse HX1188 mag-
netics, then to standard R]-45 Ethernet connectors (J14 and J15). For
more information, see “Ethernet Connectors (J14-15)” on page 2-27.

Example programs are included in the EZ-Board installation directory to
demonstrate how to use the Ethernet interface.

Audio Interface

The audio interface of the EZ-Board consists of a low-power stereo codec,
SSM2602, with an integrated headphone driver and associated passive
components. There are two inputs, a stereo line in, and a mono micro-
phone, as well as two outputs, a headphone, and a stereo line out. The
codec has integrated stereo ADCs, digital-to-analog converters (DACs),
and requires minimal external circuitry.

The codec connects to the ADSP-BF518F processor via the processor’s
serial port 0. The SPORTO is disconnected from the codec by turning switch
SW15 0FF, which enables SPORTO for the SD/eMMC interface or the expan-
sion interface II. See “SPORTO ENBL Switch (SW15)” on page 2-13 for

more information.

The control interface of the codec is selected by switching SW16 between
the 2-wire interface (T'WI) and SPI. The board’s default is SPI mode.
Refer to“SPI/TWI Switch (SW16)” on page 2-13 for more information.

Mic gain values of 14 dB, 0 dB, or —6 dB are selectable through switch
sW5. For more information, see “MIC Gain Switch (SW5)” on page 2-10.

Microphone bias is provided through a low-noise reference voltage. A
jumper on positions 2&3 of JP15 connects the MICBIAS signal to the audio
jack. Placing a jumper on positions 1&2 of JP15 connects the bias directly
to the mic signal. For more information, see “MIC Select Jumper (JP15)”
on page 2-18.
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J4 and J5 are 3.5 mm connectors for the audio portion of the board. J5

connects the mic on the top portion and line-in on the bottom. J4 con-
nects the headphone on the top portion and line-out on the bottom. If

there is no 3.5 mm cable plugged into the bottom of either J4 or J5, the
signals are looped back inside the connector. For more information, see

“Dual Audio Connectors (J4-5)” on page 2-26.

For testing, SW6 positions 1&2 connect the MICIN signal to either the left
or right headphone. Do not connect the left and right to the MICIN signal

at the same time—only position 1 or 2 of SW6 should be ON at the same
time. For more information, see “Mic/HP LPBK, Audio Mode Switch
(SW6)” on page 2-10.

The EZ-Board is shipped with two 3.5 mm cables, which allow you to run
the example programs provided in the EZ-Board installation directory and
learn about the audio interface.

ADC Interface

The ADC interface of the EZ-Board consists of a dual, 12-bit, high-speed,
low-power, successive approximation analog-to-digital converter. The
device contains two converters, each preceded by a 3-channel multiplexer,
a low-noise, wide-bandwidth track, and holds an amplifier that can handle
input frequencies in excess of 30 MHz. There are four differential and
four single-ended inputs on the EZ-Board that are accessed via SMA
connectors.

The ADC connects to the ADSP-BF518F processor via the processor’s
serial port 1. SPORT1 is disconnected from the ADC by turning switch SW4
0FF, which enables SPORT1 for the expansion interface II or for the
multi-function pins, in which case the port’s signals can be used for the
RSI or as push buttons. See “SPORT1 Enable Switch (SW4)” on page 2-9

for more information.
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LQFP176_SOCKET [ >———"1 PG13/SPI0_MISO/TMRO/PPIFS1
: """"""" Gizl PG14/SPI0_MOSI/TMR1/PPIFS2/PWM_TRIPB
———————— R325 33 20
R202 L AMS3/SPI0_SEL_ ———ga05 1 PG15/SPI0_SSEL2/PPIFS3/AMS(3]
0
0402 n "
33v BOOT MODE 33v
3.3v 42 1 SWi c
O \_ BMODEO 3 1
41 2
——— 54 —— BMODE1 4 0
LIRS, [ > TRsST 40 4
————y 55 BMODE2 ° A
I IMS] [ >—— T™S 6
R12 -y 51 ——
| a 33 R9 I e = SWT027
— o ; R Sar LK [o——F rex ROTARY
ouT——\/\/\/—MDSP CLKIN ___ | mmo oy 50
GND L IDo; <} TDO R7 R8 R6
25MAZ 12 T 52 4.7K 4.7K 4.7K
0SC003 LIy [ >———— DI 0402 0402 0402
ADSP-BFSI8F
LQFP176_SOCKET
3.3V ——— O
: Q
I T DSPRIXIT T } L' DSP_RTXO ™ ] SW1: Boot Mode Select Switch < 7
R200 POSITION BOOT MODE
n R10 n 100K
ég(’\)ﬂg 0402 0 Idle-No Boot
»—/W—n —_ Default 1 Boot from 8 or 16-hit external flash memory
'pGIl—— ;
- 2 Boot from internal SPI memory
U3 R201 | C153 3 Boot from external SPI memory
4rERM2 TERM1E gﬁb%'( —_ Sﬁgg F 4 Boot from SPIO host
73NC2 NClL 5 Boot from OTP memory
| c2 32.768KH | cs3 6 Boot from SDRAM
18PF 0SC008 18PF
T 0805 T 0805 ’ Boot from UARTO host A N A L O G 20 Cotton Road
Nashua, NH 03063
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A B C D
I "VDDEXT 1
B u12 - .01UF 0.01UF 0.01UF - g.%?UF
0805 0805 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
\bDEXTL oNDit T T T T T T T T T T
2% DDEXT2 GND22 - - - - - - - - - -
35 /DDEXT3 oD
4% DDEXT4 GND4%2 ;
128 bpEXTS GNDEE
129 boEXTS oD
138 boEXT7 GNDT
145 bpEXTS onpge
148 boEXTY oD
e _ 158 bpEXT10 GND16Ee
L YDOMEM | 170 bpExT11 onp12el
N GND12%8
5%\ DDMEML GND132 — S_%EUF
88, D OMEM2 GND14% T 0805 0805 0402 0402 0402 0402 0402 0402 0402 [ 0402
S\ /DDMEM3 GND152
82\ pomEMA GND16EE - - - - - - - i
95\ DDMEMS GND17L
104 bomEMS GND1832 ;
"= VOBINT 112 boMEM? GND1gEE
TTTm 124 bomEMS onp2gt
onp21E3!
14 bDINTL GND22H3
23\ DDINT2 GND23H22
30, poiNT3 GND242L
83\ /DDINT4 GND252!
"%\ /DDINTS GND26-E2
%8\ /DDINTE GND272 - g.%?UF
100, 5 pINT7 GND2gt’® “T 0805 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402 T 0402
118 bpiNT8 GND2gH 8 o ° ° ° ° ® . ® ' ®
138 bDINTY GND3GE’
L___!_D_B_F_E'_A_g_g___ 152\/DDINT10 : ;
33v ] 164 bDINT11
D1
QAOA,\ff”E 16\ DDFLASHI
DIO005 e
112 R 29\ /DDFLASH3 L _VDDFLASH "}
J b I F l 128 bDFLASH4
- + c34
gfolzLJF T VPPOTP T VDDOTF i “42vpRTC
gaTT comievm | be—o Lo oo ca1 c42 C43 C44 c45
BATTHOLDER n — 10UF 0.1UF 0.1UF 0.1UF — _ 0.1UF
% boTP 0805 T 0402 T 0402 T 0402 0402
8
"RTC BATTERY" ot ° ° 0
ADSP-BF518F v
c4a0 | c35 LQFP176_SOCKET
~0AUF 0.01UF
0603 0402
=]
A NA L OG 20 Cotton Road
Nashua, NH 03063
D EV I C ES PH: 1-800-ANALOGD
Title ADSP-BF518F EZ-BOARD
DSP POWER, BYPASS CAPS
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4 MB FLASH
(2M x 16)

64MB SDRAM (32M x 16)

-------- - U4
! Al1:19
33V Lo ALl D[0:15]_ZZ
A0 DQQ
Al DQY
SW3: FLASH ENABLE A2 DQ2
————————— n —————————
L __AIL19] e Dp:as)____1 A3 DQ3
[a)
POS. FROM TO DEFAULT | ALTERNATE FUNCTION / OFF MODE > A4 DQ4
A5 DQ5
1 DSP (U12) FLASH (U5) ON Expansion Interface A6 DQ6
2 DSP (U12) FLASH (U5) ON Expansion Interface AT DQ7
A8 DQ8
3 DSP (U12) FLASH (U5) ON Expansion Interface A9 DOg
4 DSP (U12) FLASH (US) ON Expansion Interface, SPI FLASH CS L_SAL0 [ AL0 DQ10
35\/ ALL DQ11
A12_NC DQ12
DQ13
3.3V BAO DQ14
Q@ BAL DQ15
| csa
0.01UF I — —
T 0402 L WE Cs
———— 4 I _SCAS CAS CKE]
T _SRAS) RAS CLK ICLKOUT_ _ 1
R13 <« R14 — R15 — R16 < R17 R269
47K >4TK >4TK 47K a7k H®rE® D3 __ | meemmm——m
0402<_ 0402<__ 0402<__ 0402 0402 | __ _ _ ABEO#/SDQMO! DQML
VT s oo
MT48LC32MI6A2TG-75
TSOP54
11 n
FLASH ENBL
u23 3.3V
1
) QL« DorESET
13W3 . VC1G08 HlevTE
L_AMSO [ >— [ IR SOT23-5 ca
JEp—— 2 7 g U2 —RY/BY~
L Avsy [ O— [ 1 L
_____ 1 U13 4 H2=
— S mé 1 2 E
- -—-'-I::A:'\A:S-_zwl 4w 5 2 ! SN74LVC1G08 Y20E c48 c49 c50 c53
___Awvsyspio sEL2 [ >—+ [ W SN7ZEOC1G00 SOT23-5 CsE 0.1UF 0.1UF 0.01UF —  001UF __ 001UF _  0.01UF _ _ 0.01UF
VvV -1 -1
g\mom A o4 . 0402 0402 0402 0402 0402 0402 0402
VPP/WP~ laYa)
22
I M2OW320EB O *
4 TFBGA63_80
2
SN74LVC1G08 < \_
SOT23-5
L_ RESET! [
L AREI [
LAWE [
JP3 ( ;
! SJ1 35v
SHORTING
" n 2 JUMPER
FLASH WP" | ¢ m 16 Mb SPI FLASH
IDC2ZX1
MEMORY MAP R18 < R20
10K 10K R21
ADDRESS RANGE SELECT LINE| TYPE 0402, 0402 é%z
0x2030 0000 - 0x203F FFFF ASYNC BANK 3 FLASH U9 a
0x2020 0000 - 0x202F FFFF ASYNCBANK?2 | FLASH | ] vee O
i SPIg_MOSI) [ > S| so ISPI0_MISO !
0x2010 0000 - 0x201F FFFF ASYNC BANK 1 FLASH -ooozIooooo d it D e
i SPI0_SCK) [ SCK
0x2000 0000 - 0x200F FFFF ASYNC BANK 0 FLASH | TmTmTm=s=ssmes 1—
cs
0x0000 0000 - OX03FF FFFF NONE SDRAM P16 3
_______ W
3.3V CoIIIII] AVSISPI0 SEL2, + +F 7
IDC2XI_SMT HOLD
GND
11 1
SPI FLASH CS ENBL oo 33V
O
SJ9
SHORTING
JUMPER
DEFAULT=NOT INSTALLED A NA L OG 20 Cotton Road
C58 cs7 Cs6 | cs5 R19
0.01UF 0.01UF 0.01UF 0.01UF 10K
T 0402 0402 0402 T 0402 0402 c46 Nashua, NH 03063
— oowr DEVICES -#t: 1-800-
T 0402 PH: 1-800-ANALOGD
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DIFFERENTIAL INPUTS 310
SHORTING
JUMPER
v oy DEFAULT=283
5214 5222 S311
0402 R216 0402 R220 SHORTING
pm——2e_ - U29 e | R N =P U3l JUMPER
1 3] +12V:8 10 11 3 10 DEFAULT=283
(A A— 0603 JP17 0603 JP24 =
CHE Iy 1 Ty 2 .
2 2 -12vi4 2 P 2 2 2 — SHORTING Ty---——-- !
— -+ Vix ) — -+ ver ) JUMPER
AD8022 3 =-- AD8022 3 --- DEFAULT=28&3
MSOP8 C160 + MSOP8 €165 =+ S313
10PF — IDC3X1 10PF — IDC3X1 SHORTING 3.3V
R215 0805 R221 0805 i v O
0402 0402 pEFATLTRES poutA Y WISOUTA !
- 7 [ L S 11 n
ASKD o NN/ 0 ASKD o\ /\/\/—e S317 L ViAE———vAl bs pppiulythpl y ADC RANGE
i JONPER iy 8 poute?®—— M{DOUTE !
Vig va2 by T
cio N cio N 9 seul’ YRR >
Voo ll——VA3 A
0805 AGND 0805 AGND L V24 26 -
SJ16 il cs——MnaDpC CcS_ !
19 || 2 | i SHORTING w9 oEEa—s 24
SMA o1 SMA i DERAULT=283 TTvEE 10, IDCZX1_SMT
0 ————y 12 21
SJ14 I _vse2 il Ve RANGE Il RANGE
R - s U29 Ra19 oot U3l Raz3 SHORTING  ~—==== ! by
(=L AAA 0603 JP18 O e e 0603 P23 JUMPER SGL/DIFF
; 1 ; 1 DEFAULT=28&3 R 18 s
———4¢ + ——4¢ + L Vvanll—VvB1 A
. . SJ15 ===
2 & — + P Vil P & — + P V2 SHORTING v e m SHORTING
AD8022 3 =-- AD8022 3 =-- JUMPER pptptgit 16 b3 jpipiptyiptytsipisiplpiviotpiptotptod SUMPER
MSOP8 c162 + MSOP8 c167 + DEFAULT=2&3 L Vil B3 A2 ICZM/ADC A2/LED3 _ _ _ ___ _ R DEFAULT=INSTALLLED
10PF IDC3X1 10PF IDC3X1 =l 15 04
R218 0805 T R224 0805 T L V4 P)
0 X ———— : 14 REF_SELECT Install for a range of 2 X Vref (0-5V)
0402 0402 I _VSESE—————\VB5 a DCAPA
-ooo 13 DCAPA Remove for a range of Vref (0-2.5V)
AGND N/ NN ¢ AGND N/ /N T L_VSE4Ml—————vB6 bcAPE22 DCAPB
D
c163 C166
10PF ( ; 10PF ( ;
0805 AGND 0805 AGND
|| 1 288223 | cs9 | ceo R26
J22 || J25 || w2V zzzz= 0.47UF 0.47UF 10K
SMA SMA o 229 70805 ] 0805 0402
R228 R235 DOGHE
0 0
o402 U30 R226 ___ 0402 __ U32 R237
1 3 10 i 3 10
Q—%AVW; + 0603 P19 (=AU A+ 0603 P22 e
1 1 1
4 + 4 +
2 2 2 == 2 2 ") ———- c189 C190 c191 c194
= ADb8oz2 + W3t i = ADbgoz2 + ZE 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF —  0.1UF
MSOPS 3 MSOPS + T 0402 0402 0402 0402 0402 | 0402
C169 c174
10PF IDC3X1 10PF IDC3X1 ( ;
R227 0805 T R236 0805 T AGND AGND
A A s s s o
0402 0402
AGND L A VAVAAVAR— AGND S NNV
_____ 3.3V L PSEV L _AVDD_ADC ™}
c1es c175 v etTC>H Ty b - b
10PF 10PF -
0805 AGND 0805 AGND AGND
J23 } } J24 } }
SMA SMA
R231 R232
0 0

R229 0402 R234

DAz __ . o RO N 0 us2
11 15| 10 1 15 |, 10 c211 c212 c213 Cc216 | coua cel | ce2 cea | ce3 ce6 | c65
LA = 0603 P20 2NN == 0603 P21 — 01UF 0.1UF 0.1UF 0.1UF 01UF —  01UF —I0UF — 01UF — I0UF —  O0IUF  —  10UF —  0.1UF
2

7 e 7 e 0402 0402 0402 0402 0402 0402 0805 0402 0805 0402 0805 0402
& — +mv Ty P S - TR omvETs
AD8022 3 =-- AD8022 3 --- P s o °
MSOP8 c171 + MSOPS8 c172 +

10PF IDC3X1 10PF IDC3X1
R230 0805 | R233 0805 |

0 0
0402 0402

AGND
AGND — N/ NN/ AGND —\/ VNV <7

J17
C170 C173 SMA AGND
10PF 10PF R210
0805 AGND 0805 AGND 0
| | R o [ g
- + 0603 JP28
1 1
SwW22 SW23 s121 +
CZCEvAVIAE CE 2 W EHEOT ROV ] SvA VI B2 e MILAROUT ROV T i SHORTING ’ o + VSEL ]
CIIswANzEm— W © LTS e DEFAULT=263 MSOPg c1s7 T+ swa
T TSWANEAM 9 Eml T SWAVE N ) 5320 R200 P — i of W [DOUTA
et e SHORTING 0 2 A ivivivivivk
COOSuAVEE—— M P LS VARl e JUMPER 0402 J == W oUTE !
e Sl mml LIS VS P e s AGKD e VAVAY At L Ll P W oCSak ]
CCTSMA VS TH LS vSEm—— W) JUMPER c1s6 NV i W abcTE T
DiPs. DiPs. DEFAULT=263 0305 AGKD Swios
SJ19 | |
Ji6 .
SINGLE ENDED INPUTS JOMPER SMA . SW4 disconnects DSP from ADC
DEFAULT=283 h20s
p--- 002, u34 Yol "SPORT1 ENBL"
J7 J26 1 5 T 10
SMA SMA 0603 JP27
R212 R238 7 ]
0 0 +
—-0402_____ Us3 R213 __0402 ____ U34 R240 6 | 4P WSEa !
1 15 | L 10 1 13 |y 10 AD8022 ——MlvsE4 |
- 0603 JP25 - 0603 JP26 MSOPS 3 T
7 1 1 ] C178
¢ + ¢ + 10PF — IDC3X1
2 6 | L2 2 | 42 R206 0805
0
@IDSOPZZ 3 @IDSOPZZ 3 0402
sops C159 + sops 176 +
10PF — IDC3X1 10PF — IDC3X1 * VAVAY/ * A NA L OG 20 Cotton Road
R211 0805 R239 0805
0 0 C155 N4 Nashua, NH 03063
0402 0402 10PF !
AdfiD o\ /\/\/—e o \N\N\—e pes AGND DEVICES *r+: 1-800-anaL06D
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| | | ADC
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A B C D
J4 J5 "MIC GAIN"
SW4: MIC GAIN
3.3V
HP OUT MIC IN pos. | GAN ®
R47 SW5
40.2K 1 8
2 7
’T‘—W—o [ " n
1 2| 1o AUDIO MODE
0402
AA A A 4 5 R57
—+H 1 3.3V DEFAULT 3 0.5 (-6dB) 3.3V 10K SW6
SWTo18 > o402 L _ _MICIN! I—Cl“ m ILHPOUT ROV _ 1
M Feris W) WENROIRAY T
c79 330 3 6
1UF 0805 [ | j
0‘60‘3 AVDD > 4 . 5 :E\-LJ-[_)TQ-_K/I_-O_B_E ________ ‘I
LINE OUT LINE IN | DIF
SWT018
css cs7 c86 c71 c72
10UF 0.1UF 0.1UF U1 10UF 0.1UF R56
R46 cr4 T 0805 0402 0402 0805 | 0402 10K
Y — 3385’ F ° | bBVDD AvDD |8 0402
DNP . s 41 benp AGND |22 .
3 .
. DCVDD SW6 allows the MICIN signal to be looped back,
FERS R247 NS N FER20 N for test purposes, to the Left and Right headphone.
0603 0402 <7 IMICINRO ~~ 227 AGND 330 DO NOT switch positions 1 & 2 ON at the same time.
bl T 0805 . .
— e A NN/ Ensure that JP15 is on 2&3 or OFF when using SW6.
AGRD MICBIAS_Z 21|\ BiAs wPvDD |12 _ HPVDD g
JP15 R42 15
1 680 HPGND C75 C76 .
FER3 + 0402 10UF —  0.1UF AUDIO CODEC INTERFACE MODE:
"MIC" 0603 jz . T 0805 T 0402 SW6.3 ON and SW6.4 OFF = SP| MODE
3
- [OINENRBV-""23 = o SW6.3 OFF and SW6.4 ON = TWI MODE
"LlNE IN" IDC3X1 c91 !I—_L—”\—IE—”\l_BEIl/————Zé—l --EL|NE|N
220PF RONEIN RDIV- ~~ 23 '&LINElN
11 " =T
" o MIC SELECT oagz. <
2 ,MICIN 1 n "
M E===== sJ3 AGND SP0UF R53 FERS HEAD PHONE
SHORTING D2E 0 600
JUMPER 0603 0603 o n n
i DEFAULT=2&3 13 LHPOUT ILAPOUT_RDIV i LINE OUT
LHPOUT | --
3 MICBIAS AGND 14 RHPOUT
FERS R45 C80 RHPOUT S E
1 600 5.6K 1UF oF Ja
4 LLINEIN :Ei)iw 02 0\60\3 Lo CODEC_DACLRC; B> pActre o + 2 ]
] ] A CODEC_DACDAT) 8 !
72 o L____CODEC DACDAT |l DACDAT 10UF R52 FER7
MILEFT_LPBK _ [ | FER?2 RA40 cs81 fmmmmmo— o - 10 CAPOO2 0 600
8 s b= 600 5.6K 1UF L —___ CODEC ADCDAT M| ADCDAT 16 Lout + 0603 0603
RIGHT LPBK | __. 0603 0402 0603 fm————c———— == - 11 LouT | [RHPGUT ROV ™~~~ 3
5 RLINEIN AN || L ———_CODEC ADCLRCIM——"" ADCLRC rout L7 ROUT . e i VAVA VA i ===
P - CIEGRIm— T soi foor ]
+CAP0°2 LOUT RDIV 4
CONO50 | R50 R51 T M
------------ 25 470K >47.0K m———— o m oo 7
| ce7 | ce8 | ce9 c70 | c195 R43 R44 | C196 L —__ .AUDIO_MODE; =" MODE | 0402 0402 L __ LEFTLPBK]
100PF 100PF 100PF 100PF 220PF >5.6K 5.6K 220PF S 26 s 0T T g
T 0603 0603 0603 0603 T 0402 0402 0402 | 0402 L CSEl—— csB X CLkout — Y Y Lo RIGHT_LPBK!
A Csonm Tsow F — B i
————— — _| —————
33V |__§c_|_l<:I728 SCLK ~ © VMID 204I:ylvuo_ ' 8
SSM2602 = N CONO50
g g ICS009 ( ;
AGND
AGND  AGND N
R49 FERG AGRND
\ 100 600
11 n
AGND AUDIO CLK 0402 0603
3.3V
Lo___& MICIN_ROIV! I Q R54 FER9
L______LLNEN ROV 5" 0402 0603
LT T T RONEIN DM 0902 .
L _____ _RLINEIN_RDIV| out® AUDIO_CLK
GND
c73 T2VMAZ 12
R248 R249 R250 — 0.01UF 0SC003
1.0M 1.0M 1.0M T 0402
0402 0402 0402 R55 R48
470K >>47.0K c82 | c83 | csa | css5
0402 0402 100PF 100PF 100PF 100PF
<7 T 0603 T 0603 T 0603 T 0603
: 0 L @
AGND N
N | \_ AGND
3.3V _ YMID; AGND
FER21
330
0805 C90 | cs9
o 10UF —  0.UF
T 0805 0402
"SPORTO ENBL" o
1000PF
swis "SPI/TWI" 0805
L____TEso/sp b3l <} T mert ICODEC DACLRC_ ] o
_______________ . piyipiuiniuininiplininiuie e 3
N BTOPRISD CVD} ] rm e (CODEC DACBAT ] swio AGHD
 _____DROPRISD_DOI [ om0 ICODEC ADGDAT %P0 SSELIICUD} [ ————+ [ BB CSB T000PF
L____RESO/SD D2 [ Lrm? (CODEC ADCLRC i A B ’oup
L] TSCIRASB CG < F——+ [ M ﬁls BCLK ) L ____SPio_moS| [ Ym0 o »
2D IRSCIRYSE BE [ L m’ U508 O+ W] . m SO~ ANAL OG 20cotion Road
1= Je S —— X 5 5
SWTO017 L___SPlOSCk [>—r[ W :_. Nashua, NH 03063
r—==n g 7l mememe- '
3 o 7 DEVICES
PG AN PH: 1-800-ANALOGD
SWTO017
SW15 disconnects DSP from AUDIO CODEC Title ADSP-BF518F EZ-BOARD
AUDIO CODEC MODE INTERFACE: AUDIO CODEC
SPI MODE: ON, OFF, ON, OFF )
TWI MODE: OFF, ON, OFF, ON S'ée Board No. A0217-2008 ORe\ZI
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A B C D
R68
49.9
0603 e e )
I _wmpioj o——A/\/\/—® swpio__} L VCCOSW w VECPLL SW_
R71 n n
499
0603 3.3V 1" VCCASW ]
mmeey A A o me—eme- ' Lo 1 UECITSW ]
£ mMpgy < o>—\/N\/\ /M iSMDC _| Liooss =— -
R72
49.9
0603
Lo 1 MICRSHWATT <\ /\/\ /"M SCRS _|
R73
49.9 [
0603
L coly <o——A/\/\/—M scol _, N "
7 w28 el B2k B ap
: 000 000 << < @k e
e oeos 558 558 888 9 &3 ™R [ TR
ERxDO! < o—A\/\/\/ M SMRXDO__ 1 209 555 555 S @8 e 0 TEooo
L ERXDX , o/ VB SMRxpo__ ! 3.3V gs 49 1
R76 XM= > ITXML__
Sen et
L_Erxptl O AN/ SMRxDL 1 S o5 RIS ] XL |
R77 L_Svoo, B MDIo
e [Spg M Yvoc s
fmmmmmm o mmmmmmee < TITE X 87 TXP2E—————{ > TXP2__|
L_ ERxD2) < O——\/\/\/—M SMRxD2__! R355 I_SCRS, M———5SCRs 55 0 m——— .
R74 10K - TXMZE——o > 1TXM2__;
SCOL i ——
32693 0402 RXP2S ] Rxpz |
fmmm—mm R SMRXDO b  __ ZZZZZ .
L ErRxp3l <o>—A/\/\/ M ISMRXD3__ RXM2PS——————— ] RXM2 _;
R79 |=————— SMRXD1
49.9 L _ SMDIO]
0603 SMRXD2 5 e
A PILEDO™ > PILEDO _ _ 1
Lo ERV; COo—\/\/\ /M ISMRXDV__ ! SMRXD3 > -ZZZZITC
R67 PILEDI——{ > IP1LED1 1
23 SMRXDV 1 S ——
0402 PILED2——{_> PIED2 __ 1
______________ | SMRXC bs -CCIIoo:C
L __ERXCLKI COo—— AN\ /\ /M SMRXC _| PILED3=———{ > IP1LED3 __ |
R66 jmmme e SMTXC/REFCLK
33 L _ ERXER]
0402 SMTXER 6 e
.......... . e, P2LEDO" > P2LED0 _ _ ]
L ___miTxclk; <o— AN/ 'SMTXCIREFCLK ___ SMTXDO e  __ ZITZoooo
P2LED]I——{ > IP2LED1 1
N TR SMTXD1 A soooIoIz
0402 0402 P2LEDZ (> P2lED2 __ !
---------------------- SMTXD2 20 m-— o ———— 3.3V I~ VCCIATSW T
L RMIL PHYINT! CO——\/\/\/*——M ISMTXER__ ! P2LED——{_ > 1P2LED3 _ _ ! L = !
Res SMTXD3
e SMTXEN LEDSELQ" ] WLEDSEL0 ]
L_EDxpol AN AN/ B SMTXoo__ ] LepseLy® ] EnsEaC 7]
?g_é [ _SPi§| B % sps
fmmmm e 0003 - ) SDA UNUSEDL® 3.3V
L_Emxoy <O——A/N\/\/—M smIxpi__ ! 69 ' €103
Rao scL UNUSED?2 —— So10E
499 C - SiXER SPIO UNUSEDS®2 - 0805 0402 0402 0805 0402 0402
Lo ED2! <o AN/ SMTXD2_ ] UNUSED4Z oK
L_ ETXD: N G VAVAYAmmn =110, EI 4 0402 )
a3 R354 P1ANEN UNUSEDS5 22
fm— oeos -~  _____ oo P1SPD UNUSED6 22 R70
L Exp3l <o— AN/ B SMIXD3__ 1 104 100
Raa P1DPX UNUSED? 0 N\ N
32593 P1FFC UNUSEDE™® AGND
L_EDXEN! CO—A NN/ ——W ISMIXEN_ ] P2ANEN uNUSEDY- 22
P2SPD UNUSED1G*Y
P2DPX UNUSED11-22
P2FFC UNUSED12ME
P2MDIX UNUSED13-22
P2MDIXDIS UNUSED14™23
' 12) 14 C104
L_ADVFC] [ > "ADVFC UNUSED1 — 10UF 0.01UF 0.01UF  — _ 10UF 0.01UF 0.01UF  —  10UF 0.01UF — _ 0.01UF
2600 IEN UNUSED16LL5 0805 0402 0402 0805 0402 0402 0805 0402 0402
HWPOVR [T 2THwPOVR UNUSED1722
--------- a 89 117 b e o
L ___SCONFIGO; [ >—————SCONFIGO UNUSED1
--------- - 8g 118
3.3V L ___SCONFIGLI [ >——————|SCONFIGL UNUSED1
o o T > bso unUseD202 \_ \_ \_
Psi T o——%%s; UNUSED21722 AGND
UNUSED22722
o —— ——— [
PWRDNT_ 30PWRDN UNUSED23™24 R61
h2s 1.0K
R86 R85 UNUSED24 0102
oo oo RESET [ O RESET UNUSED2522
[TenEuE %% MU Fos
66 41 0805
n n — =
ETHERNET MODE @ woa!
FXSD1———
TESTI?— R63
60 3.01K
swi7 TESTZ 0402
1———-—-S=====7, 1 12 ===-- 61
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