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About This Manual

Preface

Read This First

This manual describes the OMAP2420 ES2.1.1 high-performance multimedia
device.

How to Use This Manual
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This document contains the following chapters:
Chapter 1: Introduction

This chapter introduces the basic functionality and essential components of
the OMAP2420 high-performance multimedia device.

Chapter 2: Memory Mapping

This chapter describes memory mapping on the OMAP2420 multimedia
device.

Chapter 3: MPU Subsystem

This chapter describes the features and functions of the OMAP2420 digital
signal processor (DSP) microprocessor unit (MPU) subsystem and provides
a programming model of the subsystem.

Chapter 4: DSP Subsystem

This chapter describes the features and integration of the OMAP2420
digital signal processor (DSP) subsystem and provides a programming model
of the subsystem.

Chapter 5: Power, Reset, and Clock Management

This chapter discusses power reset and clock management (PRCM) on the
OMAP2420 multimedia device.

Chapter 6: Internal Interconnect

This chapter describes the OMAP2420 device internal interconnect.



Chapter 7: Interprocessor Communication

This chapter discusses interprocessor communication (IPC) between the
on-chip processor of the OMAP2420 device.

Chapter 8: System Control Module

This chapter describes the system control module (SCM) on the OMAP2420
multimedia device.

Chapter 9: Memory Management Unit

This chapter describes the memory management unit (MMU) devices in the
OMAP2420 multimedia device.

Chapter 10: DMA

This chapter describes the generic DMA module on OMAP2420 that is used
in the DSP subsystem (DDMA), camera subsystem (CamDMA), and system
DMA (sDMA).

Chapter 11: Interrupt Controller

This chapter describes the interrupt controller (INTC) module used in the
microprocessor unit (MPU) and digital signal processor (DSP) subsystems of
the OMAP2420 device.

Chapter 12: Memory Subsystem

This chapter describes the memory subsytem on the OMAP2420 device, in-
cluding the general-purpose memory controller (GPMC), SDRAM controller
subsystem, and on-chip memory (OCM) subsystem.

Chapter 13: Enhanced Audio Controller

This chapter describes the enhanced audio controller (EAC) device in the
OMAP2420 multimedia device.

Chapter 14: Camera Subsystem

This chapter describes the camera subsystem that provides the system inter-
face and functionality to connect image sensor modules to the OMAP2420
device.

Chapter 15: Display Subsystem

This chapter describes the display subsystem of the OMAP2420 multimedia
device.

Chapter 16: Timers

This chapter discusses several types of timers on the OMAP2420 device for
use by system software.

Chapter 17: UART/IrDA/CIR

This chapter discusses the three UART devices on the OMAP2420 multimedia
device.
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Chapter 18: I2C

This chapter describes the inter-integrated circuit 12C modules on the
OMAP2420 multimedia device.

Chapter 19: Multichannel SPI

This chapter describes the two multichannel SPI (McSPI) modules on the
OMAP2420 device.

Chapter 20: HDQ/1-Wire

This chapter describes the features and functions of the HDQ/1-Wire module
on the OMAP2420 device.

Chapter 21: Multichannel Buffered Serial Port

This chapter discusses the multichannel buffered serial port (McBSP) on the
OMAP2420 device.

Chapter 22: Universal Serial Bus

This chapter describes the three universal serial bus (USB) ports and several
varieties of USB functionality on the OMAP2420 device.

Chapter 23: General-Purpose Interface

This chapter discusses the four general-purpose input/output (GP1O) modules
that form the general-purpose interface in the OMAP2420 device.

Chapter 24: Pinout Overview

This chapter provides an overview of the pinout on the OMAP2420 high-
performance multimedia device.

Chapter 25: Device Booting

This chapter describes the high-level booting concepts on the OMAP2420
multimedia device and provides basic knowledge of booting on the device.

Chapter 26: Initialization

This chapter provides an overview of the requirements and process for
initializing an OMAP2420 device and the boot ROM operational requirements
and behavior expectations.

Appendix A

Application Notes References
Appendix B

Glossary

Appendix C

Index



Notational Conventions
This document uses the following conventions.

(1 Program listings, program examples, and interactive displays are shown
inaspecial typeface similar to a typewriter’s. Examples use a bold
version of the special typeface for emphasis; interactive displays use a
bold version of the special typeface to distinguish commands that you
enter from items that the system displays (such as prompts, command
output, error messages, etc.).

Here is a sample program listing:

0011 0005 0001 .field 1, 2
0012 0005 0003 .field 3, 4
0013 0005 0006 .field 6, 3
0014 0006 .even

Here is an example of a system prompt and a command that you might
enter:

C: csr -a /user/ti/simuboard/utilities

[ In syntax descriptions, the instruction, command, or directive is in a bold
typeface font and parameters are in an italic typeface. Portions of a syntax
that are in bold should be entered as shown; portions of a syntax that are
in jtalics describe the type of information that should be entered. Here is
an example of a directive syntax:

.asect ”section name”, address

.asect is the directive. This directive has two parameters, indicated by sec-
tion name and address. When you use .asect, the first parameter must be
an actual section name, enclosed in double quotes; the second parameter
must be an address.

[ Square brackets ([ and ]) identify an optional parameter. If you use an
optional parameter, you specify the information within the brackets; you
don’t enter the brackets themselves. Here’s an example of an instruction
that has an optional parameter:

LALK 16-bit constant [, shift]

The LALK instruction has two parameters. The first parameter, 16-bit
constant, is required. The second parameter, shift, is optional. As this
syntax shows, if you use the optional second parameter, you must
precede it with a comma.

Square brackets are also used as part of the pathname specification for
VMS pathnames; in this case, the brackets are actually part of the path-
name (they are not optional).

(O Braces( {and} ) indicate a list. The symbol | (read as or) separates items
within the list. Here’s an example of a list:

(x| xe | )

This provides three choices: *, *+, or *-.
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Unless the list is enclosed in square brackets, you must choose one item
from the list.

[0 Some directives can have a varying number of parameters. For example,
the .byte directive can have up to 100 parameters. The syntax for this
directive is:

.byte value; [, ..., value,]

This syntax shows that .byte must have at least one value parameter, but
you have the option of supplying additional value parameters, separated
by commas.

Information About Cautions and Warnings

This book may contain cautions and warnings.

This is an example of a caution statement.

A caution statement describes a situation that could potentially
damage your software or equipment.

This is an example of a warning statement.

A warning statement describes a situation that could potentially
cause harm to you.

The information in a caution or a warning is provided for your protection.
Please read each caution and warning carefully.
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Warning:

Recipient agrees to not knowingly export or re-export, directly or
indirectly, any product or technical data (as defined by the U.S., EU and
other Export Administration Regulations) including software, or any
controlled product restricted by other applicable national regulations,
received from Disclosing party under this Agreement, or any direct
product of such technology, to any destination to which such export
or re-export is restricted or prohibited by U.S. or other applicable laws,
without obtaining prior authorization from U.S. Department of
Commerce and other competent Government authorities to the extent
required by those laws. This provision shall survive termination or
expiration of this Agreement.

According to our best knowledge of the state and end-use of this
product or technology, and in compliance with the export control
regulations of dual-use goods in force in the origin and exporting
countries, this technology is classified as follows:

-US ECCN: 5E002
-EU ECCN: 5E002

and may require export or re-export license for shipping it in
compliance with the applicable regulations of certain countries.

FCC Warning

This equipment is intended for use in a laboratory test environment only. It
generates, uses, and can radiate radio frequency energy and has not been
tested for compliance with the limits of computing devices pursuant to subpart
J of part 15 of FCC rules, which are designed to provide reasonable protection
against radio frequency interference. Operation of this equipment in other en-
vironments may cause interference with radio communications, in which case
the user at his own expense will be required to take whatever measures may
be required to correct this interference.

Trademarks

OMAP, TMS320C55x, C55x are trademarks of Texas Instruments Inc.

Bluetooth is a trademark of Bluetooth SIG, Inc. and is licensed to Texas
Instruments.

HDAQ is a trademark of Benchmarq.
Windows is a trademark of Microsoft.

1-Wire is a trademark of National Semiconductor.

POWERVR
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The PowerVR technology logo is a trademark of Imagination Technologies

Limited.

Other trademarks and trade names are those of their respective owners.

If You Need Assistance. . .

SWPU107

If you want to. . .

Do this. ..

Request more information about
Texas Instruments Digital Signal
Processing (DSP) products

Call the CRCT hotline
(800) 336-5236

Or write to:

Texas Instruments Incorporated

Market Communications Manager, MS 736
P.O. Box 1443

Houston, Texas 77251-1443

Order Texas Instruments docu-
mentation

Call the CRCT hotline
(800) 336-5236

Ask questions about product op-
eration or report suspected prob-
lems

Call the DSP hotline:
(713) 274-2320

Report mistakes in this document
or any other TlI documentation

Fill out and return the reader response card at
the end of this book, or send your comments
to:

Texas Instruments Incorporated

Technical Publications Manager, MS 702

P.O. Box 1443

Houston, Texas 77251-1443

t Texas Instruments Customer Response Center



Survey

Survey

Help us meet your expectations:

We are always looking at ways to develop our service and improve our quality
to fit your needs.

So, please take a few minutes to complete our short questionnaire by
(O Providing general suggestions.

Or

(1 Rating a document and describing its critical points.

http://www.ti.com/csdocsurvey (password: 123survey)

Thank you.
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History

History

Version Literature Number Date Notes
* SWPU107 May 2007 1

Notes:

1) First release of open source version.
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Chapter 1

Introduction

This chapter introduces the features, supporting subsystems, and architecture
of the OMAP2420 high-performance multimedia application device.

Topic Page
0 T © 1 T | 1-2
1.2 OMAP2420 Description . ........coiiiiiiiinriiiinrnnnnrennnnns 1-4
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Overview

1.1

1-2

Overview

The OMAP2420 high-performance multimedia application device is based on
the enhanced OMAP™ 2.0 architecture and is integrated on TI's advanced
90-nm process technology.

The OMAP2420 delivers low-power enhanced video imaging, audio, and
graphics processing to support multiple high-quality multimedia features:

Uoood

Streaming video

Video conferencing

Video recording

Audio

High-resolution still-image capture (used in 2.5G and 3G wireless
terminals and high-performance personal digital assistants [PDAS])

The following subsystems support the OMAP2420:

a

a

Microprocessor unit (MPU) subsystem based on the ARM1136JF-S
microprocessor

Digital signal processor (DSP) subsystem based on the industry-leading
TMS320C55x™ (C55x™) DSP, which supports a wide range of audio and
video applications

Imaging and video accelerator subsystem with an MPU and imaging
accelerators to enable high-end imaging and video applications

Camera subsystem that supports multiple formats and interfacing options
connected to a wide variety of image sensors

Display subsystem with a wide variety of features for multiple concurrent
image manipulation and a programmable interface supporting a wide vari-
ety of displays. The display subsystem also supports National Television
System Committee (NTSC)/phase alternation line (PAL) video output.

Level 3 (L3) and level 4 (L4) interconnects that provide high-bandwidth
data transfer for multiple initiators to internal and external memory
controllers and to on-chip peripherals

The OMAP2420 supports high-level operating systems, such as the following:

Uooo

Windows CE
Symbian OS
Linux

Palm OS
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Texas Instruments and multiple third parties offer a rich and comprehensive
set of video, still picture, and audio code/decode (codec) devices.

The OMAP2420 also offers the following features:

(1 Comprehensive power and clock-management scheme enabling high-
performance, low-power operation, and ultralow-power standby features

[ Connection to Tl 2.5G or 3G modem chipsets for a complete terminal
solution

[ Core operating voltage range from low-voltage point (not supported be-
fore ES2.2) to high-voltage point nominal and an interface specified at 1.8
V nominal
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OMAP2420 Description

1.2 OMAP2420 Description

The OMAP2420 is offered in the 325-ball 12 x 12 mm 0.5 mm pitch package.

Figure 1-1 is a block diagram of the OMAP2420.
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Figure 1-1. OMAP2420 Block Diagram
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OMAP2420 Description

1.2.1 MPU Subsystem (Based on ARM1136JF-S)

The MPU general-purpose processor consists of the following components:

a
U

]

V6 instruction set architecture (ISA)

Caches

B 32K-byte instruction and 32K-byte data; 4-way set associative
memory management units (MMUs)

B 64-entry instruction and 64-entry data write buffer
Vector floating-point processor
Jazelle Java accelerator

ICECrusher/end-of-transmission block embedded trace buffer (ETB)/em-
bedded trace macrocell (ETM) for emulation and trace

1.2.2 TMS320C55x DSP Subsystem

1.2.3 On-Chip Memory

SWPU107

The general-purpose fixed-point C55x DSP includes the following features:

U

I N A I

a

Revision 3.0 core with reduced power consumption and improved perfor-
mance based on higher parallelism and new instructions

16K-byte 2-way set associative instruction cache
Two 4K-byte RAM sets

64K-byte dual-access SRAM

96K-byte single-access SRAM

64K-byte ROM

Multichannel direct memory access controller (1DMA):
B 1 read port, 1 write port

B 24 logical channels

W 32 hardware requests

B 128- x 64-bit FIFO depth

Video decoder/encoder hardware accelerators

The on-chip memory (OCM) configuration offers secure and nonsecure
