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PREFACE

Thank you for purchasing and developing systems using an enhanced
Blackfin® processor from Analog Devices.

Purpose of This Manual

ADSP-BF50x Blackfin Processor Hardware Reference provides architectural
information about the ADSP-BF50x processors. This hardware reference
provides the main architectural information about these processors. The
architectural descriptions cover functional blocks, buses, and ports,
including all features and processes that they support. For programming
information, see Blackfin Processor Programming Reference. For timing,
electrical, and package specifications, see ADSP-BF504, ADSP-BF504F,
ADSP-BF506F Embedded Processor Data Sheet.

Intended Audience

The primary audience for this manual is a programmer who is familiar
with Analog Devices processors. The manual assumes the audience has a
working knowledge of the appropriate processor architecture and instruc-
tion set. Programmers who are unfamiliar with Analog Devices processors
can use this manual, but should supplement it with other texts, such as

hardware and programming reference manuals that describe their target
architecture.
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Manual Contents

Manual Contents

This manual contains:

Chapter 1, “Introduction”
Provides a high level overview of the processor, including peripher-
als, power management, and development tools.

Chapter 2, “Memory”
Describes processor-specific memory topics, including L1memories
and processor-specific memory MMRGs.

Chapter 3, “Chip Bus Hierarchy”
Describes on-chip buses, including how data moves through the
system.

Chapter 4, “System Interrupts”
Describes the system peripheral interrupts, including setup and
clearing of interrupt requests.

Chapter 5, “External Bus Interface Unit”
Describes the external bus interface unit of the processor and mem-
ory interface.

Chapter 6, “Internal Flash Memory”
Describes the internal flash memory and programmable features.

Chapter 7, “Direct Memory Access”

Describes the peripheral DMA and Memory DMA controllers.
Includes performance, software management of DMA, and DMA
errors.

Chapter 8, “Dynamic Power Management”
Describes the clocking, including the PLL, and the dynamic power
management controller.

lii
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e Chapter 9, “General-Purpose Ports”
Describes the general-purpose I/0 ports, including the structure of
each port, multiplexing, configuring the pins, and generating
interrupts.

* Chapter 10, “General-Purpose Timers”
Describes the eight general-purpose timers.

e Chapter 11, “Core Timer”
Describes the core timer.

e Chapter 12, “Watchdog Timer”
Describes the watchdog timer.

e Chapter 13, “General-Purpose Counter”
Describes the Rotary (up/down) Counter. This counter provides
support for manually controlled rotary controllers, such as the vol-
ume wheel on a radio device. This unit also supports industrial or
motor-control type of wheels.

e Chapter 14, “PWM Controller”
Describes the The PWM controller—a flexible, programmable,
three-phase PWM waveform generator that can be programmed to
generate the required switching patterns to drive a three-phase volt-
age source inverter for ac induction motor (ACIM) or permanent
magnet synchronous motor (PMSM) control.

e Chapter 15, “UART Port Controllers”
Describes the Universal Asynchronous Receiver/Transmitter port
that converts data between serial and parallel formats. The UART
supports the half-duplex IrDA® SIR protocol as a mode-enabled

feature.

e Chapter 16, “Two-Wire Interface Controller”
Describes the Two-Wire Interface (TWI) controller, which allows
a device to interface to an Inter IC bus as specified by the Philips
I2C Bus Specification version 2.1 dated January 2000.
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Chapter 17, “CAN Module”
Describes the CAN module, a low bit rate serial interface intended
for use in applications where bit rates are typically up to 1Mbit/s.

Chapter 18, “SPI-Compatible Port Controller”
Describes the Serial Peripheral Interface (SPI) port that provides an
I/O interface to a variety of SPI compatible peripheral devices.

Chapter 19, “SPORT Controller”

Describes the independent, synchronous Serial Port Controller
which provides an I/O interface to a variety of serial peripheral
devices.

Chapter 20, “Parallel Peripheral Interface”

Describes the Parallel Peripheral Interface (PPI) of the processor.
The PPI is a half-duplex, bidirectional port accommodating up to
16 bits of data and is used for digital video and data converter
applications.

Chapter 21, “Removable Storage Interface”
Describes the RSI interface for multimedia cards (MMC), secure

digital memory cards (SD), secure digital input/output cards
(SDIO) and consumer electronic ATA devices (CE-ATA).

Chapter 22, “ADC Control Module (ACM)”

Describes the ADC control module (ACM), which provides an
interface to synchronize the controls between the processor and the
internal analog-to-digital converter (ADC) module.

Chapter 23, “Analog/Digital Converter (ADC)”

Describes the internal ADC, which is a dual, 12-bit, high speed,
low power, successive approximation ADC that operates from a
single 2.7 V to 5.25 V power supply and features throughput rates
up to 1.66 MSPS. The device contains two ADCs, each preceded
by a 3-channel multiplexer, and a low noise, wide bandwidth
track-and-hold amplifier that can handle input frequencies in

excess of 30 MHz.

liv
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e Chapter 24, “System Reset and Booting”
Describes the booting methods, booting process and specific boot
modes for the processor.

e Chapter 25, “System Design”
Describes how to use the processor as part of an overall system. It
includes information about bus timing and latency numbers, sema-
phores, and a discussion of the treatment of unused pins.

e Appendix A, “System MMR Assignments”
Lists the memory-mapped registers included in this manual, their
addresses, and cross-references to text.

* Appendix B, “Test Features”
Describes test features for the processor, discusses the JTAG stan-
dard, boundary-scan architecture, instruction and boundary
registers, and public instructions.

This hardware reference is a companion document to Blackfin Pro-
cessor Programming Reference.

What's New in This Manual

This is Revision 1.2 of ADSP-BF50x Blackfin Processor Hardware Refer-
ence. This revision corrects minor typographical errors and the following
issues:

* Core p