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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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Overview

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
memory resources for general-purpose program and data storage:

a
U

96K-byte ROM

640K-byte single-access SRAM
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OMAP2420 Description

1.2.4 External Memory Interfaces
The OMAP2420 includes the following external memory interfaces:

O General-purpose memory controller (GPMC)

B NOR flash, NAND flash, SRAM, and PSRAM asynchronous and
synchronous protocols

B Flexible asynchronous protocol control for external ASIC or peripheral
interfacing

W 16-bit data, up to eight chip-selects, 128M-byte address bus, 1G-byte
total address space

(1 SDRAM controller (SDRC)
B SDRAM, DDR, mobile SDRAM, and mobile DDR

W 16- or 32-bit data, two chip-selects, configurations up to 2G bits on
each chip-select

1.2.5 DMA Controllers

DMA controllers use system DMA (sDMA) configured for memory-to-memory,
memory-to-peripheral, and peripheral-to-memory transfers:

(1 1 read port, 1 write port
(1 32 logical channels
[ 256 x 32 bits FIFO depth

1.2.6 Multimedia Accelerators
The OMAP2420 uses high-end imaging and video applications:

(1 Imaging and video accelerator
B Video teleconferencing (VTC) + recording (2 encode + 1 decode)
W H.263 video conferencing
W Joint Photographic Experts Group (JPEG) format

m  Bayer red-blue-green (RGB) charge-coupled device (CCD)
requiring full image pipeline

®  Luminance and chrominance (YUV) data (no image pipeline
required)

[ Camera interface
B Up to 10-bit data in Bayer RGB and ITU-R BT.656 formats
B CAN calibration protocol (CCP) standard
B Integrated DMA and MMU for high-bandwidth data transfer
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(1 Display controller

B Color and monochrome displays up to 2048 x 2048 x 24 bits per pixel
(bpp) resolution

B Picture-in-picture (overlay), color-space conversion, rotation, resizing
support

B NTSC/PAL video encoder with integrated DAC output

1.2.7 Comprehensive Power Management

1.2.8 Peripherals

SWPU107

The OMAP2420 provides the following power-management features:
(1 Clock and reset generation and distribution

[ Wake-up event management

(1 Low-voltage operation modes
U

Advanced leakage-management techniques to achieve ultralow standby
power

The OMAP2420 supports a comprehensive set of peripherals for
flexible and high-speed interfacing and on-chip programming resources:

1 Enhanced audio controller (EAC)

Provides three programmable audio interfaces enabling low power,
multiple audio source mixing, and sample rate conversion

O UART1/2
Two general serial communication interfaces
1 UART3
UART + IrDA up to FIR + TV remote control interface
O McBSP1/2
Two general-purpose multichannel buffered serial interfaces
g l2c1/2
Two master/slave I2C standard interfaces
(1 HDQ/1-Wire
Benchmark HDQ and Dallas Semiconductor 1-Wire protocol interfaces
O McSPI1/2
Two multichannel serial-port-interface (SPI) controllers
O USBOTG
Multiport USB 2.0 full-/half-speed USB host/client controllers

1-7



OMAP2420 Description

1 MMC/SD
Interface controller for MMC/SD/SDIO standards

(O General-purpose (GP) timers
12 GP timers
1 Watchdog timers (WDTs)
Four WDTs
O 32-kHztimer
32-kHz clock timer
[ Quad GPIO
Four 32-bit general-purpose input/output (I/O) controllers
1 Mailbox

MPU/DSP interprocessor communications

g Control

I/0 multiplexing and chip-configuration control

1.2.9 Debug Support

1-8

Comprehensive and concurrent Joint Test Action Group (JTAG)-based
multiprocessor debug support uses the TI XDS560, ARM Lid.
Multi-ICE/Real-ICE, or third parties, such as Lauterbach emulation tools.

The ARM Ltd. embedded trace macrocell (ETM), in conjunction with an
embedded 4K-byte trace buffer, supports the MPU trace.
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Chapter 2

Memory Mapping

This chapter describes memory mapping for the OMAP2420 multimedia

device.

Topic Page
71  MIFECIEEM coooooooooo000000000000000000000000000000000000000 | 2-2
22 Memory Mapping ........cceuiiinronrrnnrennrnnrnnnssnnrnnnnns | 2-4
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2.1

2-2

Introduction

The OMAP2420 microprocessor unit (MPU) can handle 4G bytes with its
32-bit address port. The system memory mapping provides two levels of gran-
ularity for space address allocation. The first level features 1G-byte granularity
with four quarters (Q0 to Q3) of 1GB. At the second granularity level, system
targets are mapped on 128M bytes in each 1GB quarter.

Memory map space is composed of memory space (GPMC, SDRC, etc.),
register space (L3, L4 interconnect), and /O space (DSP subsystem, etc.),
which are shared among the OMAP2420 modules.

Each module/subsystem is connected to an interconnect port by a dedicated
interface agent, which can be configured to tune the access, depending on the
characteristics of each module.

Internal accesses are conditioned by firewalls defined in Chapter B, Internal
Interconnect, and in Table 6-7.

Figure 2-1 shows the memory type of each OMAP2420 module.
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Figure 2-1. OMAP2420 Memory Organization and Type
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Memory Mapping

2.2 Memory Mapping

2.2.1 Global Memory Space Mapping

2-4

This section provides a global view of OMAP2420 memory mapping. Some
memory spaces are detailed below.

(1 Boot space

The system boots in a 1M-byte boot space. This area is in either internal
ROM or the general-purpose memory controller (GPMC) memory space.

If the boot from internal ROM is selected, this 1M-byte memory space is
redirected to the on-chip boot ROM memory address space (0x4000 0000
— Ox400F FFFF).

If the boot from the GPMC is selected, this memory space is part of GPMC
memory space. At reset, the 0x0000 0000 address is available on
chip-select 0 (GPMC.nCS0) for a memory size of 16M bytes.

GPMC space

Eight chip-selects (GPMCn.CS0 to GPMCn.CS7) are available on the Q0
addressing space for the GPMC (GPMC for NOR/NAND flash, SRAM me-
mories). These chip-selects have programmable size and programmable
base addresses in the total memory space of Q0 (1GB).

With the GPMC, software can access NAND-flash, NOR-flash, synchro-
nous, and asynchronous protocol interfaces.

SDRAM controller (SDRC) space

Two chip-selects (SDRC.nCS0 and SDRC.nCS1) are available on the Q2
addressing space.

The base address of chip-select 0 memory space (selected by the
SDRC.nCS0 signal) is always mapped at 0x8000 0000. The base address
of chip-select 1 memory space (selected by SDRC.nCS1) is program-
mable through the SDRC_CS_CFG register fields CS1STARTLOW and
CS1STARTHIGH.

According to the SDRC_CS_CFG register, the chip-select 1 base address
is 0xA000 0000 (CS1STARTLOW = 0x0 and CS1STARTHIGH = 0x4) at
reset and ranges from 0x8200 0000 (CS1STARTLOW = 0x1 and
CS1STARTHIGH = 0x0) to OxBFFF FFFF (CS1STARTLOW = 0x3 and
CS1STARTHIGH = 0x7), according to the values programmed for
CS1STARTLOW and CS1STARTHIGH.

The SDRC-SMS virtual memory space is a different memory space used
to access the memory through the rotation engine.

Table 2-1 describes the memory space mapping.
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Table 2-1. OMAP2420 Memory Space Mapping

Memory Mapping

Device Name Start End Size Description
Address (hex) Address (hex)
GPMC/ 0x0000 0000 0x3FFF FFFF 1GB 8-/16-bit Ex/R/W
boot space—Q0 1MB See Boot space and GPMC space,
above
Internal Reserved 0x4000 0000 0x400F FFFF 1MB
boot
ROM
Reserved 0x4010 0000 0x401F FFFF 1MB
Internal Reserved 0x4020 0000 0x4029 FFFF 640KB
SRAM
Reserved (SRAM) 0x402A 0000 0x402F FFFF 384KB
Reserved 0x4030 0000 0x47FF FFFF 125MB
L4-peripherals—Q1 0x4800 0000 Ox4FFF FFFF 128MB See Section P22.3.3, L4 Peripherals
Memory Space Mapping.
Reserved 0x5000 0000 0x57FF FFFF 128MB
DSP sub-  dmemory 0x5800 0000 0x5802 7FFF 160KB DARAM + SARAM
system—
Q1 Reserved 0x5802 8000 0x5803 FFFF 96KB
diPI 0x5900 0000 0x5900 OFFF 4KB
dMMU 0x5A00 0000 0x5A00 OFFF 4KB
Reserved 0x5A00 1000 0x5BFF FFFF ~64MB
Reserved  Reserved 0x5C00 0000 Ox5FFF FFFF 64MB
Reserved 0x6000 0000 0x67FF FFFF 128MB
L3-control registers—Q1 0x6800 0000 O0x6FFF FFFF 128MB See Table 2-7.
SDRC-SMS—AQ1 0x7000 0000 0x7FFF FFFF 256MB SDRC-SMS virtual memory space
SRDC/ CSo 0x8000 0000  Ox9FFF FFFF 512MB
SMS—Q2 SDRC-SMS SDRAM main memory
Cst X! X1+0x01FF 512MB space (SMS)
FFFF
Not used—Q3 0xC000 0000 OxFFFF FFFF 1GB Future use
Notes: 1) X =0xA000 0000 @ reset, 0x8200 0000 < X < OxBFFF FFFF

2.2.2 DSP Subsystem Memory Space Mapping

SWPU107

Digital signal processor (DSP) /O memory space contains only /O addresses.
DSP memory space includes data/program memory space.

DSP mapping contains a 128-KB 1/O memory space and a 16-MB data/pro-
gram memory space.

Table 2-2 shows DSP 1/O memory mapping.
This memory area is accessible with 1/O read/write specific instructions.

Also, the 128-KB 1/O space placement in the 16-MB DSP memory space is
programmable through an input/output mapping (IOMA) register. This allows



Memory Mapping

the DSP software to access the 1/O space through normal instructions. Thus,
the 1/O space is accessible with both mappings.

All the addresses in Table 2-2 and Table 2-3 are as seen from the DSP.

Table 2-2. DSP I/O Memory Mapping — 8-Bit Addressed (1)

DSP I/O Space Start Address End Address Size Description

(hex - byte (hex - byte (KB)

aligned) aligned)

DSP core configuration 0x0000 0x47FF 18 Accessible only with I/O accesses
registers
DSP subsystem INTC 0x4800 0x4BFF 1 Internal memory
Reserved 0x4C00 O0x4FFF 1
DSP core prefetch buffer 0x5000 Ox57FF 2 Internal memory
DSP global configuration 0x5800 Ox5FFF 2 Internal memory
registers
DSP DMA 0x6000 Ox6FFF 4 Internal memory
DSP peripherals? 0x7000 Ox1FFFE 100 External memory

Notes:

1) Up to 50 external peripherals are accessible with the DSP 1/O space.

DSP peripherals are mapped on a 2-KB /O space, but these spaces are
mapped on a 4-KB space in the DSP memory space because of the minimal
granularity of the memory management unit (MMU), which is 4 KB. This pre-
vents mapping two peripherals in the same MMU space.

In the DSP memory space, 4KB are attributed for each peripheral, but only
2KB are used for the registers, and the other 2KB are reserved.

Table 2-3 shows DSP memory mapping for an IOMA base address
value of 0xFC0000 (corresponding to an IOMA register value of Ox3E).

For this IOMA value, up to 34 peripherals can be mapped in the DSP mapping.

The IOMA value used in Table 2-3 is the base address of the overlaid 1/0
space on the DSP memory space. For directions for setting the IOMA address,
see Section f:4.9, Defining Base Address of I/O Space, in Chapter H

Table 2-3. DSP Subsystem Memory Space Mapping with IOMA = 0xFC0000

DSP Memory Space Start Address End Address Size Description
(8-bit addresses) (hex - byte (hex — byte (KB)
aligned) aligned)
DARAM 0x00 0000 0x00 FFFF 64 DSP local memories
SARAM 0x01 0000 0x02 7FFF 96 DSP local memories
External memory 0x02 8000 0xFB FFFF
Reserved 0xFC 0000 0xFC 8FFF 18 Beginning of remapped I/O area
DSP subsystem INTC 0xFC 9000 O0xFC 97FF 2 Remapped 1/0

configuration

Notes:

2-6

1) Because of the IOMA value (0xFC 0000), only 34 peripherals are accessible with the DSP memory space.
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Memory Mapping

Table 2-3. DSP Subsystem Memory Space Mapping with IOMA = 0xFC0000

DSP Memory Space Start Address End Address Size Description
(8-bit addresses) (hex - byte (hex — byte (KB)
aligned) aligned)
Reserved 0xFC 9800 0xFC 9FFF 2 Remapped I/O
DSP core prefetch buffer 0xFC A000 OxFC A7FF 2 Remapped 1/0
Reserved 0xFC A800 0xFC AFFF 2
Global configuration 0xFC B000 O0xFC B7FF 2 Remapped I/0
registers
Reserved 0xFC B800 0xFC BFFF 2
DMA configuration 0xFC C000 0xFC CFFF 4 Remapped I/O
Reserved 0xFC D000 0xFC DFFF 4
External peripheral’ 0xFC E000 O0xFC E7FF 2 Remapped /O of one peripheral
Reserved 0xFC E800 0xFC EFFF 2
External peripheral? 0xFC F000 OxFC F7FF 2 Remapped I/O of one peripheral
Reserved 0xFC F800 O0xFC FFFF 2
External peripheral? OxFE F000 OXFE F7FF 2 Remapped I/O of the 34th peripheral
Reserved OxFE F800 OxFE FFFF 2
Program/Data ROM OxFF 0000 OxFF FFFF 64

Notes: 1) Because of the IOMA value (0xFC 0000), only 34 peripherals are accessible with the DSP memory space.
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Table 2-4 proposes the DSP memory mapping for an IOMA base address val-
ue of OxF8 0000 (corresponding to an IOMA register value of 0x3F).

For this IOMA value, up to 50 peripherals can be mapped in the DSP mapping.
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Table 2-4. DSP Subsystem Memory Space Mapping with IOMA = 0xF80000 (1)

DSP Memory Space Start address End address Size Description

(8-bit addresses) (hex - byte aligned) (hex — byte aligned) (KB)

DARAM 0x00 0000 0x00 FFFF 64 DSP local memories

SARAM 0x01 0000 0x02 7FFF 96 DSP local memories

External memory 0x02 8000 OxF7 FFFF

Reserved 0xF8 0000 0xF8 8FFF 18 Beginning of remapped I/O
area

DSP subsystem INTC config- 0xF8 9000 0xF8 97FF 2 Remapped 1/0

uration

Reserved 0xF8 9800 0xF8 9FFF 2 Remapped I/O

DSP core prefetch buffer 0xF8 A000 0xF8 A7FF 2 Remapped 1/0

Reserved 0xF8 A800 0xF8 AFFF 2

Global config registers 0xF8 BO0O 0xF8 B7FF 2 Remapped I/O

Reserved 0xF8 B800 0xF8 BFFF 2

DMA configuration 0xF8 C000 0xF8 CFFF 4 Remapped I/O

Reserved 0xF8 D000 0xF8 DFFF 4

External peripheral’ 0xF8 E000 0xF8 E7FF 2 Remapped I/O of one periph-
eral

Reserved 0xF8 E800 0xF8 EFFF 2

External peripheral’ 0xF8 FO00 O0xF8 F7FF 2 Remapped I/O of one periph-
eral

Reserved 0xF8 F800 0xF8 FFFF 2

External peripheral’ 0xFB F0O00 O0xFB F7FF 2 Remapped I/O of the 50th
peripheral

Reserved 0xFB F800 0xF8B FFFF 2

External memory 0xFC 0000 OxFE FFFF

Program/data ROM 0xFF 0000 OxFF FFFF 64

Notes:

2.2.2.1 Example

DSP physical address:

1) Because of the IOMA value (0xF8 0000), up to 50 peripherals are accessible with the DSP memory space.

It is possible to access the registers by addressing memory space or 1/O
space (see Chapter §] DSP Subsystem). Physical addresses are byte ad-
dresses and must be divided by 2 to obtain the DSP half-word address.

This section provides an example of how to change standard software

mapping.

The MPU software controls the programming of different memory mappings.
Tl provides a software component to handle the Linux or Symbian Bridge. The
example conforms to the standard programming in this software component.
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The example uses the mappings in Tables 2-2 through 2-4. MMU program-
ming must be coherent with the IOMA value, OxFC 0000.

Table 2-5 lists the correspondence of addresses between L4 peripheral

memory and DSP memory/I/O space (for an IOMA value of 0OxFC 0000).

Only 34 peripherals can be mapped. See Chapter EI DSP Subsystem.

Table 2-5. Address (in Bytes) Links Table Between DSP and L4 Peripherals
(IOMA = 0xFC0000)

Device Name Start Address | Size Start Address Start Address Size
(System (DSP MEM space) (DSP 1/O space)
space)
PRCM 0x4800 8000 2KB 0xFCE000 0x7000
(O DPLL
(O Clock manager
(1 Power manager
Reserved 0x4800 A000
Quad GPIO: GPIO1 0x4801 8000 4KB O0xFCF000 0x7800 2KB
GPIO2 0x4801 A000 4KB 0xFDO0000 0x8000 2KB
GPIO3 0x4801 C000 4KB 0xFD1000 0x8800 2KB
GPIO4 0x4801 E000 4KB 0xFD2000 0x9000 2KB
WDTIMERS (DSP) 0x4802 4000 4KB 0xFD3000 0x9800 2KB
Display subsystem 0x4805 0000 1KB 0xFD4000 0xA000
Camera 0x4805 2000 1KB 0xFD5000 0xA800
sDMA 0x4805 6000 4KB 0xFD6000 0xB000 2KB
Reserved 0x4805 8000 4KB 0xFD7000 0xB800 2KB
uUSB 0x4805 E000 4KB 0xFD8000 0xC000 2KB
McBSP1 0x4807 4000 4KB 0xFDAOOO 0xDO000 2KB
McBSP2 0x4807 6000 4KB 0xFDBO000 0xD800 2KB
GPTIMERS5 0x4807 C000 4KB 0xFDC000 0xE000 2KB
GPTIMER6 0x4807 E000 4KB 0xFDDO000 0xE800 2KB
GPTIMER?7 0x4808 0000 4KB O0xFDEO000 0xF000 2KB
GPTIMERS8 0x4808 2000 4KB 0xFDFO000 0xF800 2KB
EAC 0x4809 0000 4KB O0xFEO0000 0x10000 2KB
FAC 0x4809 2000 4KB 0xFE1000 0x10800 2KB
Mailbox 0x4809 4000 4KB 0xFE2000 0x11000 2KB
Note: All MMU pages are configured to be 4KB pages for L4 peripherals.
SWPU107 2-9



Memory Mapping
2.2.3 L3 and L4 Interconnect Register Memory Mapping
The L3 interconnect is divided into two submodules:

[ LLRC or XB: Low-latency-response crossbar, which is a custom routing
between modules, optimized for latency. It is a true crossbar structure,
connecting all processors to the L3 memories: SDRAM, flash, on-chip L3
RAM, and ROM.

(O SB: Silicon backplane, which is optimized for bandwidth allocation,
including a 64-bit shared data path

The L4 interconnect is optimized to support the interconnection of a high num-
ber of peripherals.

The register mappings of L3 and L4 interconnects are provided in this section.
These registers are configured by the software.

Figure 2-2 shows the repartition of the registers used for intermodule
communication.

Figure 2-2. Register Localization
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2.2.3.1 Control Register Mapping

L3 interconnect registers are mapped in a 128-MB space composed of
SB-interconnect and crossbar-interconnect control registers, which allow the
configuration of the firewalls and L3 interconnect parameters.

Communication Channels

SWPU107

Target and initiator modules are connected to the L3 interconnect, but not all
initiators can communicate with all targets. According to the rights configured
in the L3 interconnect registers, firewalls authorize or forbid communication
between initiator and target. Table 2-6 shows the possible links
between the OMAP2420 modules. For more information, see Chapter ]
Internal Interconnect.
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Table 2-6. Functional Paths Between Initiator Module and Target Module of the L3

Interconnect
L4 L3 (LLRC) L3 (SB)
Initiator Initiator Tar- L4 SMS GPMC OCM DSP Mem
Ports get | Peripheral RAM
Inter and
connect! ROM
MPU MPU RD +2 + + + +
MPU WR + + + + +
MPU Inst + + + + +
LCD LCD + + +
Camera | Camera + + +
MMU + + +
dDMA dDMA RD + + + +
dDMA WR + + + +
DSP DSP data + + + + +
DSP + + + +
instruction
DSP MMU3 + + + +
uSB usB + + +
sDMA sDMA RD + + + + +
sDMA WR + + + + +

Notes: 1) A functional data path always exists from an L4 initiator agent to any L4 target mod-

ule. As a result, all L3 initiator modules for which a data path to L4 exists can access
all L4 peripherals.

2) The two modules communicate. Cell contains a + when a functional path exists. Cell
is blank when no functional path exists.

3) When an MMU miss occurs and the DSP MMU is the original initiator of the transfer,
DSP MMU connectivity indicates the only possible paths. In other cases, transfer
requests are initiated by other DSP subsystem initiator modules and pass through
the DSP MMU for address remapping. In this case, the DSP MMU can remap ac-
cesses with respect to permission of the original initiator (dDMA RD, dDMA WR,
DSP data, DSP instruction). The functional path to be considered is the path from
the original initiator module to the target module without any consideration if it is re-
mapped or not by the DSP MMU.

2.2.3.2 L3 Interconnect Registers

The L3 interconnect instance requires registers to steer and ensure commu-
nication between target and initiator modules.

Table 2-7 describes three types of registers included in the L3 interconnect:

4

a

L3 SB registers: Contain information such as status error, configuration
time-out, release code, and software reset (for target)

L3 SB/XB registers (firewall): Used by the firewall to control
access rights

L3 crossbar registers (error login): Give information about the
error source and error type
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Table 2-7. L3 Control Register Mapping

Device Name Start Address  End Address Size Description

(hex) (hex)
Reserved 0x6800 0000 0x6800 03FF 1KB
sDMA - R 0x6800 0400 512 bytes  Initiator - L3 SB registers
sDMA - W 0x6800 0600 512 bytes  Initiator — L3 SB registers
Display interface - controller 0x6800 0800 512 bytes Initiator — L3 SB registers
module
DSP subsystem 0x6800 0A00 512 bytes  Initiator — L3 SB registers
MPU subsystem 0x6800 0C00 512 bytes Initiator - L3 SB registers
Reserved 0x6800 OE00 512 bytes
uUSB 0x6800 1200 512 bytes Initiator - L3 SB registers
Camera 0x6800 1400 512 bytes  Initiator - L3 SB registers
Reserved 0x6800 1600 512 bytes
Reserved 0x6800 1C00 512 bytes
Reserved 0x6800 2200 512 bytes
L4 0x6800 2400 512 bytes  Target - L3 SB registers
Reserved 0x6800 2600 512 bytes
DSP (firewall) 0x6800 2800 1KB Target — L3 SB-TW
Reserved 0x6800 2C00 512 bytes
DSP subsystem (dmemory, dMMU, 0x6800 2E00 512 bytes  Target - L3 SB registers
dIPI)
Reserved 0x6800 3400 512 bytes
Reserved 0x6800 3800 512 bytes
Reserved 0x6800 3E00 512 bytes
SMS 0x6800 4000 512 bytes  Target - L3 SB registers
OCM 0x6800 4200 512 bytes  Target - L3 SB registers
GPMC 0x6800 4400 512 bytes  Target - L3 SB registers
Reserved 0x6800 4600 5*512 bytes
RAM (firewall) 0x6800 5000 1KB Target - L3 XB — OCM
RAM (error login) 0x6800 5400 1KB Target - L3 XB — OCM
ROM (firewall) 0x6800 5800 1KB Target - L3 XB — OCM
ROM (error login) 0x6800 5C00 1KB Target - L3 XB — OCM
GPMC (firewall) 0x6800 6000 1KB Target - L3 XB
GPMC (error login) 0x6800 6400 1KB Target - L3 XB
Reserved 0x6800 6800 2*512 bytes
SMS (error login) 0x6800 6C00 1KB Target - L3 XB
Reserved 0x6800 7000 4KB
SMS registers 0x6800 8000 4KB Target
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Table 2-7. L3 Control Register Mapping (Continued)

Device Name Start Address  End Address Size Description
(hex) (hex)

SDRC registers 0x6800 9000 4KB Target

GPMC registers 0x6800 A000 4KB Target

Reserved 0x6800 BOOO O0x6FFF FFFF

2.2.3.3 L4 Peripherals Memory Space Mapping

The L4 peripheral is mapped in a 128-MB space composed of L4 interconnect
configuration registers and module registers.

The module registers are physically located in the modules and their memory
space is about 4KB, although required space is often less than 2KB.

See Chapter B] Internal Interconnect.

Table 2-8. L4 Peripheral Memory Space Mapping

Device Name Start Address | End Address Size Description
(hex) (hex)
OMAP2420 system control 0x4800 0000 4KB Module
0x4800 1000 4KB L4 interconnect
Reserved 0x4800 2000 8KB
32KTIMER 0x4800 4000 4KB Module
0x4800 5000 4KB L4 interconnect
Reserved 0x4800 6000 8KB
PRCM 0x4800 8000 2KB Module region A (MPU, CORE, WKUP)
DPLL 0x4800 8800 2KB Module region B (DSP)
Clock manager
Power manager 0x4800 9000 4KB L4 interconnect
Reserved 0x4800 A000 32KB
Reserved 0x4801 2000 24KB
Quad GPIO: 0x4801 8000 4KB GPIO1 module
GPIO1
0x4801 9000 4KB Quad GPIO top
GPIO2 0x4801 A00O 4KB GPI102 module
0x4801 BOOO 4KB Quad GPIO L4 interconnect
GPIO3 0x4801 C0O00 4KB GPIO3 module
0x4801 D000 4KB Reserved
GPIO4 0x4801 E000 4KB GPI104 module
0x4801 FO00 4KB Reserved
Dual WDTIMER: 0x4802 0000 4KB Reserved

Notes: 1) Reserved area for MPU interrupt module. Access to the MPU interrupt module registers at this memory space
is conditional on suitable MPU CP15 initialization. See Chapter §, MPU Subsystem, and Chapter [T, Interrupt
Controller.
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Table 2-8. L4 Peripheral Memory Space Mapping (Continued)

Device Name Start Address | End Address Size Description
(hex) (hex)
Reserved 0x4802 1000 12KB Dual WDTIMER L4 interconnect
WDTIMERS3(DSP) 0x4802 4000 4KB Module
0x4802 5000 4KB L4 interconnect
Reserved 0x4802 6000 8KB L4 interconnect
GPTIMER1 0x4802 8000 4KB Module
0x4802 9000 4KB L4 interconnect
GPTIMER2 0x4802 A000 4KB Module
0x4802 BO0O 4KB L4 interconnect
Reserved 0x4802 C000 80KB
L4 configuration 0x4804 0000 2KB Address protection (AP)
0x4804 0800 2KB Initiator port (IP)
0x4804 1000 4KB Link agent (LA)
Reserved 0x4804 2000 24KB
ARM11ETB 0x4804 8000 8KB Module
0x4804 A000 4KB L4 interconnect
Reserved 0x4804 BO0O 20KB
Display subsystem 0x4805 0000 1KB Display subsystem top
0x4805 0400 1KB Display controller (DISPC)
0x4805 0800 1KB Remote frame buffer interface (RFBI)
0x4805 0C00 1KB Video encoder (VENC)
0x4805 1000 4KB L4 interconnect
Camera 0x4805 2000 1KB Camera top
0x4805 2400 1KB Camera core
0x4805 2800 1KB Camera DMA
0x4805 2C00 1KB Camera MMU
0x4805 3000 4KB L4 interconnect
Reserved 0x4805 4000 2*4KB
sDMA 0x4805 6000 4KB Module (L3)
0x4805 7000 4KB L4 interconnect
Reserved 0x4805 8000 20KB L4 interconnect
Reserved 0x4805 D000 4KB
USB 0x4805 E000 4KB Module (L3)
0x4805 FO00 4KB L4 interconnect
Notes: 1) Reserved area for MPU interrupt module. Access to the MPU interrupt module registers at this memory space

is conditional on suitable MPU CP15 initialization. See Chapter §, MPU Subsystem, and Chapter [TT], Interrupt

Controller.
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Table 2-8. L4 Peripheral Memory Space Mapping (Continued)

Device Name Start Address | End Address Size Description
(hex) (hex)
Reserved 0x4806 0000 8KB L4 interconnect
Reserved 0x4806 2000 8KB L4 interconnect
Reserved 0x4806 4000 8KB L4 interconnect
Reserved 0x4806 6000 8KB L4 interconnect
Reserved 0x4806 8000 8KB L4 interconnect
UART1 0x4806 A000 4KB Module
0x4806 BO0O 4KB L4 interconnect
UART2 0x4806 C000 4KB Module
0x4806 D000 4KB L4 interconnect
UARTS (with infrared) 0x4806 E000 4KB Module
0x4806 FO00 4KB L4 interconnect
12C1 0x4807 0000 4KB Module
0x4807 1000 4KB L4 interconnect
12C2 0x4807 2000 4KB Module
0x4807 3000 4KB L4 interconnect
McBSP1 0x4807 4000 4KB Module
0x4807 5000 4KB L4 interconnect
McBSP2 0x4807 6000 4KB Module
0x4807 7000 4KB L4 interconnect
GPTIMER3 0x4807 8000 4KB Module
0x4807 9000 4KB L4 interconnect
GPTIMER4 0x4807 A00O 4KB Module
0x4807 BOOO 4KB L4 interconnect
GPTIMERS 0x4807 C000 4KB Module
0x4807 D000 4KB L4 interconnect
GPTIMER6 0x4807 E000 4KB Module
0x4807 FO00 4KB L4 interconnect
GPTIMER?7 0x4808 0000 4KB Module
0x4808 1000 4KB L4 interconnect
GPTIMERS 0x4808 2000 4KB Module
0x4808 3000 4KB L4 interconnect
GPTIMER9 0x4808 4000 4KB Module
0x4808 5000 4KB L4 interconnect

Notes: 1) Reserved area for MPU interrupt module. Access to the MPU interrupt module registers at this memory space
is conditional on suitable MPU CP15 initialization. See Chapter B] MPU Subsystem, and Chapter [, Interrupt

Controller.

2-16

SWPU107



Table 2-8. L4 Peripheral Memory Space Mapping (Continued)

Memory Mapping

Device Name Start Address | End Address Size Description
(hex) (hex)
GPTIMER10 0x4808 6000 4KB Module
0x4808 7000 4KB L4 interconnect
GPTIMER11 0x4808 8000 4KB Module
0x4808 9000 4KB L4 interconnect
GPTIMER12 0x4808 A000 4KB Module
0x4808 B0O0O 4KB L4 interconnect
Reserved 0x4808 C000 16KB
EAC 0x4809 0000 4KB Module
0x4809 1000 4KB L4 interconnect
FAC 0x4809 2000 4KB Module
0x4809 3000 4KB L4 interconnect
MAILBOX 0x4809 4000 4KB Module
0x4809 5000 4KB L4 interconnect
Reserved 0x4809 6000 8KB
SPI 0x4809 8000 4KB Module
0x4809 9000 4KB L4 interconnect
SPI2 0x4809 A000 4KB Module
0x4809 B0O0O 4KB L4 interconnect
MMC/SDIO 0x4809 C000 4KB Module
0x4809 D000 4KB L4 interconnect
Reserved 0x4809 E000 80KB L4 interconnect
HDQ 1-Wire 0x480B 2000 4KB Module
0x480B 3000 4KB L4 interconnect
Reserved 0x480B 4000 296KB
MPU interrupt! 0x480F E000 4KB
Reserved 0x480F FOO0O | Ox4FFF FFFF 127MB

Notes: 1) Reserved area for MPU interrupt module. Access to the MPU interrupt module registers at this memory space
is conditional on suitable MPU CP15 initialization. See Chapter §, MPU Subsystem, and Chapter [TT], Interrupt

Controller.
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Chapter 3

MPU Subsystem

This chapter describes the features, integration, and functions of the
OMAP2420 microprocessor unit (MPU) subsystem, and includes a program-
ming model and a register summary.
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3.3 MPU Subsystem Functional Description ....................... E
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3.5 MPU Subsystem Registers..................ciiiiiiiiiiia @
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Microprocessor Subsystem Overview

3.1 Microprocessor Subsystem Overview

The microprocessor unit (MPU) subsystem handles transactions for all
OMAP2420 modules and external memory through the level 3 (L3) intercon-
nect. The MPU subsystem handles transactions for external peripherals
through the level 4 (L4) interconnect.

Figure 3-1 is a block diagram of the MPU subsystem.

Figure 3-1. MPU Subsystem
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3.1.1 Main Features

The MPU is a soft macro that integrates the ARM1136 megacell with additional
logic. The MPU includes an interrupt controller (INTC).

The MPU subsystem integrates the MPU core and the INTC (96 interrupt lines,
synchronous) and includes three types of external interface:
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Microprocessor Subsystem Overview

Power, reset, and clock-management (PRCM) module:

B MPU functional clock, INTC functional clock, and enable signal for
gating and division

B Reset management for the MPU core
W INTC clock and reset

W Power control of the MPU subsystem power domains

L3 interconnect

Provides high-speed data and instruction access

Peripherals

The INTC allows a maximum of 96 interrupt lines for the MPU.

3-3



MPU Subsystem Integration

3.2 MPU Subsystem Integration

3.2.1 MPU Subsystem Description
The MPU subsystem integrates two submodules:

(1 MPU: provides high processing capability
(1 Interrupt control

Figure 3-2 shows the signals that create the interface with the external
modules.

Figure 3-2. MPU Subsystem Overview
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3.2.1.1 The ARM1136 Subsystem

Figure 3-3 shows the ARM1136JF-S modules implemented in the
OMAP2420.

Figure 3-3. ARM1136 Functional Overview
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ARM1136 Instruction, Data, and Private Peripheral Port

SWPU107

The ARM1136 provides three separate buses to access the physical memory
space. The instruction and data (read, write) buses are connected to the L3
interconnect, which allows access to overall device resources (internal and ex-
ternal memory and internal peripherals), while the private peripheral port is
dedicated to the MPU INTC connection. For details about accessing the pri-
vate peripheral port, see Section B3, MPU Subsystem Functional Description.

Write-posted transactions have side effects that must be considered; write ac-
cess to shared and nonshared devices or to the cacheable memory region is
posted not only in the ARM1136 write buffer, but also at several stages of the
L3 and L4 interconnect. This interconnect buffering is not visible to the
ARM1136 memory-barrier instruction. A strongly ordered (nonbufferable/
posted-write transaction) memory region must be used if the posting effect is
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not desired, unless software synchronization is applied when a bufferable
region is used.

It is assumed that the L4 memory space (common peripheral) is mapped to
a strongly ordered region to avoid side effects (dual virtual mapping can also
be used to access the posted sensitive L4 peripheral register through a strong-
ly ordered region; the nonsensitive L4 peripheral register can be accessed
through a shared device region to allow a higher-performance posted
transaction).

MPU Subsystem Features

This section describes the primary functionalities of the ARM core in the MPU
subsystem. The ARM1136JF-S processor is built around the ARM11 core in
an ARMv6 implementation that runs the 32-bit ARM, 16-bit Thumb™ , and 8-bit
Jazelle™ instructions.

Note:
The ARM1136 is configured in little-endian mode for the OMAP2420.

Note:
The OMAP2420 does not implement the following ARM functions:
1 ARM1136 DMA

An external DMA in the OMAP2420 is accessible through the L3
interconnect (see Chapter B Internal Interconnect).

(1 Vectored interrupt controller (VIC) port

The MPU subsystem implements an external INTC.

Table 3-1 lists ARM features implemented in the OMAP2420.

Table 3-1. Key Features of the MPU Core

Features

Comments

ARM version 6 ISA

Standard ARM instruction set plus Thumb, DSP, Jazelle Java
accelerator, and media extensions

Backward-compatible with previous ARM ISA versions

I-cache 32KB

I-cache way 4

D-cache 32KB

D-cache way 4

TLB 64 main TLB memory + 10 lockable entries (register-based)

Branch target address cache (BTAC)

128 entries

Memory-management unit (MMU)

Mapping sizes of 4KB, 64KB, 1MB, and 16MB

3-6

SWPU107



MPU Subsystem Integration

Table 3-1. Key Features of the MPU Core

Features

Comments

Vector floating point (VFP)

Present

Tightly coupled memory (TCRAM)

Not present

DMA

Not present

High-speed AMBA® bus level 2 interfaces
supporting prioritized multiprocessor imple-
mentations

Advanced high-performance bus instruction (AHB), data
read, data write connected to the L3 interconnect through
AHB20OCP bridges

AHB peripheral connected to INT
AHB asynch mode not supported

Low interrupt latency Present
VIC port Not supported
External coprocessor Not supported

For additional information, see http://www.ARM.com.

3.2.1.2 Clocks

At boot (the digital phase-locked loop [DPLL] in bypass mode), the MPU can
run with the system clock at 12 MHz, 13 MHz, or 19.2 MHz.

Clock Configuration

For clock-configuration details, see Chapter B, Power, Reset, and Clock

Management.

Clock Names

The PRCM module provides two clocks to the MPU subsystem:

(1 MPU interface

clock: Ensures correct communication between the MPU

subsystem and the L3 interconnect

(O MPU functional

clock: Supplies the functional part of the MPU subsystem.

Without the functional clock, the MPU subsystem is not operational.

Table 3-2 lists the ARM1136 functional clock and interface clock signals.

Table 3-2. ARM1136 Subsystem Clock Signals
Signal Name Direction Interface Comments
MPU _FCLK In PRCM Functional clock (PRCM module source). Supplies the

ARM core and MPU logic.

MPU _ICLK In PRCM

Interface clock (PRCM module source). Supplies the
MPU subsystem L3 interface and the L3 registers.

Reset Domain

The MPU reset domain is divided into two domains:

SWPU107
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[ One reset domain for the ARM and its logic
[ One reset domain for the MPU INTC

Table 3-3 lists the ARM reset signal and ARM1136 reset domain.

Table 3-3. MPU Subsystem Reset Signal

Peripherals Signal Name Reset Domain
ARM1136 MPU_RST_N MPU_RST
3.2.2 INTC
3.2.2.1 INTC Subsystem Features

The INTC includes the following features:

1 Up to 96 levels of sensitive interrupt inputs, including one external interrupt

(SYS.nIRQ)
(1 Individual programmable priority for each interrupt input
(O Each interrupt can be steered to FIQ or IRQ.
[ Independent priority sorting for FIQ and IRQ
Figure 3-4 shows the integration of the INTC in the MPU subsystem.

Table 3-4 lists other INTC features.

Figure 3-4. INTC Integrated in the MPU Subsystem
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Table 3-4.INTC Generics in the MPU Subsystem

Parameter Description Value in MPU
NB_IT Number of interrupt inputs 96
CODE_NB_IT Number of interrupt number encodings 7
CODE_IT_SELECT Number of sorting loops 3
CODE_PRIO Number of interrupt priority encodings 6
SYNC_MODE Relationship between L3 interconnect clock and 1

functional clock
0: Asynchronous

1: Synchronous

3.2.2.2 External Interrupt SYS.nIRQ

The SYS.nIRQ pin is the only external interrupt in the MPU subsystem.

SYS.nIRQ is an optional external active-low interrupt that can be managed di-
rectly by the MPU INTC. Otherwise, this pin can be configured as a general-
purpose input/output (GPIO). The SYS.nIRQ pin is mapped on interrupt
line 7 of the MPU INTC.

3.2.2.3 Pin List and Pad Multiplexing with Other Functions

Although one interrupt is mapped as a direct external signal on the
OMAP2420, additional external interrupt signals can be obtained using GPIO
functions.

Table 3-5 describes the MPU subsystem multiplexing pin. The black cells indi-
cate that the pin is not used with that mode, the gray cell indicates that the pin
is used for that mode, and the white cell indicates that an alternate function is
used for that mode.

Table 3-5. MPU Subsystem Multiplexing Pin

MPU
Interface

Description DIR Ball Multiplexing Modes
Mode0 Mode1 Mode2 Mode3

SYS.nIRQ External interrupt signal (active I/O W19 GPIO.60

low)

3.2.2.4 INTC Connectivity Attributes

Table 3-6 lists the signal names interacting with the INTC.

Table 3-6. Connectivity Attributes

Attributes Values Name Mapping Comments
Functional clock MPU INT_M_FCLK MPU_INTC_ Source is the PRCM module.
FCLK
Interrupt request Up to 96 M_IRQ_[95:0] See Section Inputs to the module; sources
inputs B227, INTC come from various modules.
Subsystem
Mapping

SWPU107
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Table 3-6. Connectivity Attributes (Continued)

Attributes

Values Name Mapping Comments

Interrupt request
outputs

2 INT_M_FIQ ARM1136_FIQ  Fast interrupt

INT_M_IRQ ARM1136_IRQ  Normal interrupt

Wake source

1 INT M WAKE  MPU_INTC_  Destination is the PRCM module.
SWAKEUP

3.2.2.5 Clock Scheme

The MPU subsystem module can run at either the MPU clock rate or at half
the MPU clock rate (as a function of the PRCM module setting).

The generic INTC used in the MPU subsystem has two clock input ports. How-
ever, the PRCM module provides only a single clock and a single synchronous
clock enable. The clock enable generates the lower-frequency L3 interconnect
clock from the higher-frequency functional clock.

As Table 3-7 shows, the INTC has a separate functional clock
(MPU_INTC_FCLK) with an interface clock.

Table 3-7.INTC Subsystem Clock Signals

Signal Name Direction Interface Comments
MPU_INTC_FCLK In PRCM IRQ functional clock
MPU_INTC_ICLK In PRCM IRQ functional clock gating/division

3.2.2.6 Reset Scheme

The MPU subsystem INTC belongs to a separate reset domain (CORE_RST).
The CORE_RST signal resets the logic and the INTC.

3.2.2.7 INTC Subsystem Mapping

As Table 3-8 indicates, many interrupts are shared with other devices. The
software checks that at least one interrupt is not masked.

Table 3-8. MPU Subsystem Interrupt Mapping

IRQ Description
M_IRQ_0 MPU emulation’
M_IRQ_1 MPU emulation’
Notes: 1) These interrupts are generated internally in the MPU subsystem.
2) The PRCM module uses this interrupt for four events:
Transition in progress complete
End of on or off period in the event generator
Voltage transition complete
Wake-up event
3) Shared interrupt also mapped on DSP level 2
4) Shared interrupt also mapped on DSP level 1
5) From the ARM1136 performance monitor control register (PMUIRQ)
3-10 SWPU107
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Table 3-8. MPU Subsystem Interrupt Mapping (Continued)

IRQ Source Description

M_IRQ 2 COMMTX MPU emulation’

M_IRQ_3 BENCHS> MPU emulation’

M_IRQ_4 Reserved

M_IRQ_5 Reserved

M_IRQ_6 Reserved

M_IRQ_7 SYS.nIRQ External interrupt (active low)

M_IRQ_8 Reserved

M_IRQ_9 Reserved

M_IRQ_10 L3_IRQ L3 interconnect (transaction error)
M_IRQ_11  PRCM_MPU_IRQ PRCM2

M_IRQ_12 SDMA_IRQO System DMA (sDMA) interrupt request 0
M_IRQ_13 SDMA_IRQ1 sDMA interrupt request 1

M_IRQ_14 SDMA_IRQ2 sDMA interrupt request 2

M_IRQ_15 SDMA_IRQ3 sDMA interrupt request 3

M_IRQ_16 Reserved

M_IRQ_17 Reserved

M_IRQ_18 Reserved

M_IRQ_19 Reserved

M_IRQ_20 GPMC_IRQ General-purpose memory controller module
M_IRQ_21 Reserved

M_IRQ_22 Reserved

M_IRQ 23  EAC _IRQ Audio controller 3

M_IRQ_24 CAM_IRQO Camera interface interrupt request 0
M_IRQ_25 DSS_IRQ Display subsystem module 3

M_IRQ_26 MAIL_UO_MPU_IRQ Mailbox user 0 interrupt request
M_IRQ_27 DSP_UMA_IRQ DSP subsystem UMA core software interrupt
M_IRQ_28 DSP_MMU_IRQ DSP subsystem MMU interrupt
M_IRQ 29  GPIO1_MPU_IRQ GPIO module 1

Notes: 1) These interrupts are generated internally in the MPU subsystem.

2) The PRCM module uses this interrupt for four events:
Transition in progress complete
End of on or off period in the event generator
Voltage transition complete
Wake-up event

3) Shared interrupt also mapped on DSP level 2
4) Shared interrupt also mapped on DSP level 1
5) From the ARM1136 performance monitor control register (PMUIRQ)
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Table 3-8. MPU Subsystem Interrupt Mapping (Continued)

IRQ Source Description

M_IRQ_30 GP102_MPU_IRQ GPIO module 2
M_IRQ_31 GPIO3_MPU_IRQ GPIO module 3
M_IRQ_32 GPI04_MPU_IRQ GPIO module 4

M_IRQ_33 Reserved

M_IRQ_34 MAIL_U3_MPU_IRQ Mailbox user 3 interrupt request

M_IRQ_35 WDT3_IRQ Watchdog timer module 3 overflow
M_IRQ_36 WDT4_IRQ Watchdog timer module 4 overflow
M_IRQ_37 GPT1_IRQ General-purpose timer module 1
M_IRQ_38 GPT2_IRQ General-purpose timer module 2
M_IRQ_39 GPT3_IRQ General-purpose timer module 3
M_IRQ_40 GPT4_IRQ General-purpose timer module 4
M_IRQ_41 GPT5_IRQ General-purpose timer module 5 3. 4
M_IRQ_42  GPT6_IRQ General-purpose timer module 6 3 4
M_IRQ_43  GPT7_IRQ General-purpose timer module 7 3
M_IRQ_44 GPT8_IRQ General-purpose timer module 8 3
M_IRQ_45 GPT9_IRQ General-purpose timer module 9
M_IRQ_46 GPT10_IRQ General-purpose timer module 10
M_IRQ_47 GPT11_IRQ General-purpose timer module 11
M_IRQ_48 GPT12_IRQ General-purpose timer module 12

M_IRQ_49 Reserved

M_IRQ_50 Reserved

M_IRQ_51 Reserved

M_IRQ_52 Reserved

M_IRQ_53 Reserved

M_IRQ_54 Reserved

M_IRQ_55 Reserved

M_IRQ 56  12C1_IRQ 12C module 1

M_IRQ 57  I12C2_IRQ 12C module 2

Notes: 1) These interrupts are generated internally in the MPU subsystem.

2) The PRCM module uses this interrupt for four events:
Transition in progress complete
End of on or off period in the event generator
Voltage transition complete
Wake-up event

3) Shared interrupt also mapped on DSP level 2
4) Shared interrupt also mapped on DSP level 1
5) From the ARM1136 performance monitor control register (PMUIRQ)

3-12 SWPU107



MPU Subsystem Integration

Table 3-8. MPU Subsystem Interrupt Mapping (Continued)

IRQ Source Description

M_IRQ_58 HDQ_IRQ HDQ/1-Wire

M_IRQ_59 MCBSP1_IRQ_TX McBSP module 1 transmit 3
M_IRQ_60 MCBSP1_IRQ_RX McBSP module 1 receive 3
M_IRQ_61 Reserved

M_IRQ_62 MCBSP2_IRQ_TX McBSP module 2 transmit 3
M_IRQ_63 MCBSP2_IRQ_RX McBSP module 2 receive 3
M_IRQ_64 Reserved

M_IRQ_65 SPI1_IRQ McSPI module 1
M_IRQ_66 SPI2_IRQ McSPI module 2

M_IRQ_67 Reserved

M_IRQ_68 Reserved

M_IRQ_69 Reserved

M_IRQ_70 Reserved

M_IRQ_71 Reserved

M IRQ_ 72  UART1_IRQ UART module 1

M_IRQ_73 UART2_IRQ UART module 2

M_IRQ_74 UART3_IRQ UART module 3 (also infrared) 3
M_IRQ_75 USB_IRQ_GEN USB device general interrupt

M IRQ_ 76  USB_IRQ_NISO USB device non-ISO
M_IRQ_77 USB_IRQ_ISO USB device ISO

M_IRQ_78 USB_IRQ_HGEN USB host general interrupt
M_IRQ_79 USB_IRQ_HSOF USB host start of frame
M_IRQ_80 USB_IRQ_OTG USB OTG

M_IRQ_81 Reserved

M_IRQ_82 Reserved

M_IRQ_83 Reserved

M_IRQ_84 Reserved

M_IRQ 85 FAC_IRQ FAC module

Notes: 1) These interrupts are generated internally in the MPU subsystem.

2) The PRCM module uses this interrupt for four events:
Transition in progress complete
End of on or off period in the event generator
Voltage transition complete
Wake-up event

3) Shared interrupt also mapped on DSP level 2
4) Shared interrupt also mapped on DSP level 1
5) From the ARM1136 performance monitor control register (PMUIRQ)
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Table 3-8. MPU Subsystem Interrupt Mapping (Continued)

IRQ Source Description

M_IRQ_86 Reserved

M_IRQ_87 Reserved

M_IRQ_88 Reserved

M_IRQ_89 Reserved

M_IRQ_90 Reserved

M_IRQ_91 Reserved

M_IRQ_92 Reserved

M_IRQ_93 Reserved

M_IRQ_94 Reserved

M_IRQ_95 Reserved

Notes: 1) These interrupts are generated internally in the MPU subsystem.

2) The PRCM module uses this interrupt for four events:
Transition in progress complete
End of on or off period in the event generator
Voltage transition complete
Wake-up event

3) Shared interrupt also mapped on DSP level 2
4) Shared interrupt also mapped on DSP level 1
5) From the ARM1136 performance monitor control register (PMUIRQ)
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3.3 MPU Subsystem Functional Description

3.3.1 Interrupts

The MPU INTC is connected on the MPU private peripheral port. The INTC
runs at either the processor speed or at half the speed of the processor (for
more information, see Chapter [T1], Interrupt Controller).

The INTC prioritizes all service requests from system peripherals and gener-
ates either an IRQ or an FIQ to the MPU, depending on the INTC program-
ming. The INTC handles only interrupts directed to the MPU subsystem. A
maximum of 96 requests can be steered/prioritized as MPU FIQ or IRQ
interrupt requests. For more information, see Chapter [11] Interrupt Controller.

3.3.1.1 ARM INTC Mapping

Although the INTC is accessible at any physical address on the ARM11
private-peripheral interface (the INTC is aliased on any 2K-byte boundary), the
physical base address 0x480F E000 must be used as the INTC base address.
This base address corresponds to a 4K-byte unpopulated address region in
the L4 (common peripheral area) physical memory space. Use of this reserved
base address prevents the overlapping of physical addresses (between the
INTC and another target), which can result in unexpected transaction redirec-
tion when both the memory-management unit (MMU) and the remap peripher-
al port register are active (see the mapping example in Table 3-9).

Table 3-9. L4 Peripheral INTC Memory Space Mapping

Device Name Start Address End Address Size Description
(hex) (hex)
MPU subsystem INTC! 0x480F E000 4KB

Notes: 1) Reserved area for MPU interrupt module. Access to the MPU interrupt module registers at this address space is
conditional on suitable MPU CP15 initialization (L4-shared 1/O).

Peripheral Port Memory Mapping

SWPU107

The peripheral interface is a bidirectional interface that services the INTC. The
peripheral port can be addressed two ways:

[ The INTC is mapped in the 1-MB L4 virtual region of shared /O (data port)
using the peripheral port relocation ARM1136 register. This implies that all
accesses to empty space (4KB) reserved in L4 for INTC (see Table 3-9)
are routed to the peripheral port.

The CP15 register is used to remap the peripheral port when the MMU is
off. To remap the INTC on the reserved shared I/O space (address 0x480F
EO000), use the following subroutine:

INTH_BASE_ADDRESS EQU 0x480F E000
INTH_4K_LENGTH EQU 0x3

MaplnterruptController
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Idr rO, =INTH_BASE_ADDRESS ; Base address where to map
Idr r1, =INTH_4K_LENGTH ; Size =4k

orr r2,ro,r1

mcr p15,0,r2,¢15,c2,4 ;Writing to CP15

(1 The INTC region is mapped in a nonshared region.

Declare the nonshared attribute region in the MMU page (4KB minimum)
table descriptor to access the ARM1136 peripheral port. Accesses to
regions of memory marked as device and nonshared are routed to the
peripheral interface.

Even though the peripheral port and data port are separated space, do not
map (overlap) at the same physical address on the two spaces (must
appear as common space to the OS).

Note:

To ensure portability, the shared 1/O space must be used for INTC mapping.

Figure 3-5 shows how the peripheral port memory remap register can be used
to allow shared memory to access the peripheral port. In this case, the INTC
is mapped to the same 1-MB section as the L4 shared 1/O.

Accessing the INTC When MMU Is Off

3-16

The remap peripheral port register must be initialized with the remap physical
base address 0x480F E000 on a 4K-byte region size (see the software routine
example in Figure 3-5). Because no translation occurs (the MMU is off), the
logical address used to access the INTC equals the physical address. It is rec-
ommended that the same software rules (as with the MMU on) be applied, to
ensure ordering and central processing unit (CPU) pipeline synchronization
for transactions directed to the INTC.

In Figure 3-5, the MMU is off. The relocation register is used to access the
peripheral port.
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Figure 3-5. Using Peripheral Port Memory Remap Register to Access Peripheral Port
(MMU Off)
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MMU is off. Relocation register is used to access peripheral port.

Accessing the INTC Through a Dedicated Nonshared Region When MMU Is On

SWPU107

Figure 3-6 shows the INTC mapped in a separate nonshared region. In this
case, the nonshared attribute region is used to access the peripheral port.

A minimum 4K-byte region (any 4K-byte virtual region) must be declared a
nonshared region with address translation to the reserved physical address
0x480F EO00 4K-byte region. In that case, the remap peripheral-port register
must be disabled (a zero-length region to be programmed). Software rules
must be applied to ensure ordering and CPU pipeline synchronization for a
transaction directed to the INTC.

In Figure 3-6, the MMU is on. The INTC is mapped in a dedicated 4K-byte
nonshared device region. The relocation register is not needed (must be

disabled).
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Figure 3-6. Using Nonshared Attribute Region to Access Peripheral Port (MMU On)
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Accessing the INTC Through the Common L4 Memory Region When MMU Is On
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Figure 3-7 shows the INTC mapped in a separate shared region. In this case,
the shared attribute region is used to access the peripheral port.

To prevent the use of a dedicated MMU translation lookaside buffer (TLB)
entry, as required in the example in Figure 3-6 (a dedicated 4K-byte non-
shared region must be present in the MMU TLB), it is possible to access the
INTC through the L4 region if the remap peripheral-port register is enabled
with the previous MMU-off setting. The L4 region can be mapped on a single
1M-byte MMU section, which results in a single MMU TLB entry use. Because
this region must be declared as a strongly ordered region (transaction routed
on the data port and not on the private peripheral port), the remap peripheral-
port register must be enabled to redirect the INTC transaction to the peripheral
port.

Note:

The shared-device attribute region can also be used for the L4 attribute re-
gion to allow a posting write to be issued to a peripheral (performance opti-
mization). In that case, the software must account for the side effects of write-
posting behavior (in the CPU write buffer and in the interconnect) and apply
the appropriate strategy to control these effects (memory barrier, write fol-
lowed by read). This usually applies to the software driver controlling the
INTC and the interrupt service routine (ISR).

In Figure 3-7, the MMU is on. The INTC is mapped in the same 1M-byte
section that L4 strongly ordered or in a shared device. The relocation register
is used to access the peripheral port.

SWPU107



MPU Subsystem Functional Description

Figure 3-7. Using a Shared Attribute Region to Access Peripheral Port (MMU On)
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3.3.1.2 ARM11 Private Peripheral Port

The ARM11 private peripheral interface is a dedicated bus separated from the
common data and instruction buses. It is used to tightly connect peripherals
that require low-latency access control, like the INTC. A different configuration
allows the read and write transaction to be directed to the peripheral port rather
than to the common data (read, write) port. A brief description of the program-
ming is provided in the following paragraphs.

ARM11 Memory Region Attribute

The ARM11 memory space can be divided into multiple regions with different
attributes (such as cacheable or noncacheable). The ARM11 MMU dynami-
cally tags the transaction (read or write) with the attribute associated with the
memory region (virtual address range) in which the transaction destination
(virtual) address falls.

Accessing Private Peripheral Port with Nonshared Device Memory Attribute Region

Transactions issued to a nonshared device memory region are directed to the
private peripheral port (as opposed to a strongly ordered shared device, which
is directed to the common data port). This assumes that the ARM11 MMU is
turned on and has the appropriate setting (page description). The transaction
is directed on the peripheral port with the physical address that results from
the initial virtual-address translation associated with the memory region.

Accessing Private Peripheral Port When the MMU Is Off

SWPU107

When the MMU is turned off, and the entire memory space is thus considered
a strongly ordered memory region, the only way to direct a transaction to the
private peripheral port is to initialize the remap peripheral-port register
(ARM11 CP15 register) with a (physical) address range so that transactions
are directed to the peripheral port. In this case, the physical
address directed on the peripheral bus corresponds to the transaction virtual
address, because no translation occurs (the MMU is off).
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Remap Peripheral Register

If the remap register is enabled (the remapped region size is greater than 0),
the redirection to the peripheral port of any physical matching address transac-
tion is effective, whether the MMU is on or off (redirection occurs after the MMU
translation because it uses the transaction physical address for the address
compare). Thus, a transaction made to a device other than a nonshared
device can be redirected to the peripheral port.

Nonshared (and Shared) Device Versus Strongly Ordered Transaction

Transactions to nonshared (and shared) device regions are bufferable (posted
write), and their completions are loosely synchronized with CPU pipeline exe-
cution (whereas strongly ordered regions support nonbufferable transactions
with tight CPU pipeline synchronization with respect to their completion).
Therefore, a memory barrier must be used in certain circumstances to ensure
completeness (write transaction) of a nonshared device transaction before fur-
ther CPU execution can take place. An example is where a peripheral in a buf-
ferable region is the source of an interrupt. When the interrupt has been ser-
viced, the request must be removed before interrupts can be re-enabled. En-
sure that the software driver in charge of the INTC and the ISR complies with
the ordering and synchronization rules.

3.3.2 Power Management

3.3.2.1 Power Domains

3-20

To reduce leakage, organize the MPU functional blocks in separate power do-
mains to allow unused domains to be switched off (or be placed in a retention
state) while keeping used domains active (see Figure 3-8).

ARM subchip power is split into two areas:

[ MPU positive supply voltage (VDD): Covers the ARM11 core logic. An em-
bedded power switch controlled by the PRCM module allows the ARM11
core power to be switched off while retaining memories in
retention mode (see Section B.3:2.3, Power Modes).

[ Mem VDD: Covers the memories of the ARM subsystem.

The core VDD domain is based on the device core domain, which covers all
logic in the MPU except the ARM subchip.
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Figure 3-8. MPU Power Domains

3.3.2.2 Power Modes
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Static power management requires action at both software and hardware
levels. At the software level, the OMAP2420 defines four power states to
enable  power

requirements (see Table 3-10):
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Table 3—10. Power Mode Definitions

OMAP2420 Power State Required ARM1136 Power Mode Definition

ACTIVE

Run mode All clocks and powers on

INACTIVE

Standby mode All clocks off, powers on, no memory

retention

RETENTION

Dormant mode ARM1136 logic powered off and cache

All retained

retained, all clocks off

ARM1136 logic and cache retained
(powered)

OFF

Shutdown mode All clocks and powers off
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a

ACTIVE state

The ACTIVE state is the normal application mode. All MPU clocks and
power are on and all ARM1136 functions are available. Device voltage can
be scaled from low-voltage point (not supported before ES2.2) to
high-voltage point, depending on performance needs. This action applies
simultaneously to all domains on the chip.

INACTIVE state

The INACTIVE state disables all MPU subsystem clocks while keeping
power up, but there is no memory retention. Therefore, the MPU subsys-
tem is not functional and no access can be performed.

The INACTIVE state is different from the standby mode supported by
ARM, Ltd. Standby mode turns off most but not all ARM11 subchip internal
clocks. INACTIVE state, however, implies that the functional clock is off
(gated by the PRCM module) for the entire MPU subsystem.

To go to INACTIVE state, the application must perform an ARM1136
transition to standby mode to assert the MPU_MSTANDBY signal.

To enter standby mode, execute the STANDBY WAIT_FOR_INTERRUPT
CP15 operation. To ensure that the memory system is not affected by the
entry into standby mode, the following operations are performed:

B A DRAIN_WRITE_BUFFER operation ensures that all explicit
memory accesses occur in program order before the STANDBY
WAIT_FOR_INTERRUPT operation completes. This avoids any pos-
sible deadlocks caused when memory access triggers or enables an
interrupt for which the core is waiting. This operation can require some
TLB page table walks.

W Any other memory accesses in progress when the STANDBY
WAIT_FOR_INTERRUPT instruction is executed are completed nor-
mally. This ensures that the level 2 memory system does not experi-
ence disruption as a result of the WAIT_FOR_
INTERRUPT.

RETENTION state (ARM1136 dormant mode or all retained)

When the MPU domain is in RETENTION state, there are two possible
states:

SWPU107



MPU Subsystem Functional Description

B All clocks are off and both ARM logic and cache are retained
(all retained).

B ARM logic is off and only caches are retained (dormant mode).

RETENTION state (ARM logic is off and caches are retained) for the MPU
subsystem is equivalent to the dormant mode defined by ARM, Ltd. ltis a
low-power state from which it is possible to exit with a short latency. This
feature allows power consumption to be reduced when the device is in
low-power mode, retaining memory contents for a fast context restore.
The MPU subsystem is not functional in RETENTION state. All clocks are
gated.

g OFF state

In the OFF state, the entire device is powered down. All states, including
cache, must be saved externally. The device is returned to ACTIVE state/
run mode by assertion of a reset. When all the states of the ARM1136JF-S
processor are saved, it executes a WAIT_FOR_INTERRUPT instruction.
The signal STANDBYWF is asserted to indicate to the PRCM module that
the processor can enter shutdown mode.

Figure 3-9 shows the MPU domain power supply.

Figure 3-9. MPU Domain Power Supply
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To enter RETENTION state, the software must perform context saving (in the
general-purpose registers or cache, for example) and carries out the SWFI
(STANDBY WAIT FOR INTERRUPT) instruction. When the ARM1136
MPU_MSTANDBY external output signal is asserted, the power manager
controller can decide (based on its setting) to operate the dormant mode clock
gating.

In dormant mode, cache memory is retained (powered), and then core logic
is powered off. In full retained mode, cache memory and logic are retained
(powered).

The active interface between the PRCM module and the ARM1136 subsystem
is then reduced to the following:
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O MPU_MSTANDBY signal (output from ARM1136)

(1 [ISOLATION signal (input): Activate isolation

(O MEMORY control (input): Drive the memory in retention
[ Clocks, reset

The ARM1136 core wakeup goes through a reset of the core or an unmasked
interrupt and a proper restore of the context of the processor. The registers
used for programming the different power modes are described in Section B3,
MPU Subsystem Registers.
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3.4 MPU Subsystem Programming Model

3.4.1 MPU Subsystem Initialization Sequence

See Chapter P6] Initialization.

3.4.2 Clock Control

The example in this section shows how to select the MPU clock.

MPU clock frequency is selectable by writing in the PRCM module
CM_CLKSEL MPUI[4:0] register bits. MPU frequency can equal
CORE_CLK/[1, 2, 4, 6, or 8].

Notes:

a

CORE_CLK depends on DPLL programming (m and n values in
CM_CLKSEL1_PLL) and on DPLL output selection
(CM_CLKSEL2_PLL).

For clock configuration settings, see Chapter B, Power, Reset, and Clock
Management.

Any clock frequency change occurs only after validation in PRCM module
register bit PRCM_CLKCFG_CTRL[0].

3.4.3 MPU Power Transition

The following sequence describes how to operate two different MPU power
domain state transitions:

d
l:I

Run mode to dormant mode
Run mode to retention mode

3.4.3.1 Run Mode to Dormant Mode Transition

SWPU107

1)

2)

3)

4)

5)

Set the BITS field to retention by setting the PM_PWSTCTRL_MPU[1:0]
field to 01.

Set the PRCM module bit register PM_PWSTCTRL_MPU[2] to 0 so that
logic goes off in retention mode.

Set the CM_CLKSTCTRL_MPUI[0] bit to 0 to cut off the clocks.

Save context (MPU registers) in a retained area (either cache or PRCM
module general-purpose registers).

Program the SWFI ARM1136 instruction. After executing this instruction,
the MPU domain goes to standby mode and asserts the MPU_
MSTANDBY signal. At this stage, if there is no pending interrupt, the
PRCM module stops the MPU clocks.

The MPU domain enters dormant mode (logic is off and cache memory is
retained).
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3.4.3.2 Active Mode to Full Retention Mode Transition

3.4.4
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1)

Program the BITS field to retention by setting the
PM_PWSTCTRL_MPUJ1:0] field to 01.

Set the PRCM module bit register PM_PWSTCTRL_MPUI2] to 1 so that
logic continues to be retained.

Set the CM_CLKSTCTRL_MPUIO0] bit to 0 to cut off the clocks.

Program the SWFI ARM1136 instruction. After executing this instruction,
the MPU domain goes into standby mode and asserts the
MPU_MSTANDBY signal. At this stage, if there is no pending interrupt, the
PRCM module stops the MPU clocks.

The MPU domain enters full retention mode (logic and cache memory are
retained).

Interrupt Programming Sequence

The INTC receives incoming interrupts and supports only level-sensitive inter-
rupts. The following sequence allows management of an interrupt request
(IRQN) in the MPU INTC:

Note:

The sequence is the same for IRQ and FIQ.

Step 1: Assign the IRQn priority in the MPU subsystem INTC register bits

INTC_ILRn[7:2].

Step 2: In the MPU subsystem INTC register bit INTC_ILRn[0], identify the

type of interrupt (FIQ or IRQ) to be generated by the INTC. The INTC
asserts the IRQ/FIQ signal and begins priority calculation. When the
highest-priority interrupt is known, the SIR_IRQ/SIR_FIQ register is
updated to the current interrupt number.

Step 3: When the INTC recognizes the interrupt, it initiates the ISR.

Step 4: In the ISR, read the MPU subsystem SIR_IRQ/SIR_FIQ[6:0] INTC

register bits through the peripheral AHB port to determine which in-
terrupt line is the cause of the interrupt. Based on the content of
SIR_IRQ, the host can execute code specific to that interrupt.

Step 5: Deassert the IRQ/FIQ outputs from the INTC by writing 1 to the MPU

subsystem INTC register bit INTC_CONTROL[0] or INTC_
CONTROL[1]. Setting this bit enables the INTC to process any other
pending interrupt.

Step 6: Return to interrupted code, subs pc, r14_irq, #4 (usually handled by

the compiler).

For more information, see Chapter [T], Interrupt Controller.
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3.5 MPU Subsystem Registers

Table 3-11 shows all

MPU subsystem

MPU Subsystem Registers

registers and their physical

addresses. For a detailed description, see Section 1.6, Registers, of Chapter

Interrupt Control.

The MPU subsystem registers are INTC registers (see Table 3-11). The base
address value (BaseAddr) depends on the software (see Section B3],

Interrupts).

Table 3-11. MPU Subsystem INTC Register Summary

Register Name Type Register Width (Bits) Physical Address
INTC_REVISION R 32 BaseAddr+0x0000
INTC_SYSCONFIG RW 32 BaseAddr+0x0010
INTC_SYSSTATUS 32 BaseAddr+0x0014
INTC_SIR_IRQ 32 BaseAddr+0x0040
INTC_SIR_FIQ 32 BaseAddr+0x0044
INTC_CONTROL RW 32 BaseAddr+0x0048
INTC_PROTECTION RW 32 BaseAddr+0x004C
INTC_IDLE RW 32 BaseAddr+0x0050
INTC_ITRO R 32 BaseAddr+0x0080
INTC_MIRO RW 32 BaseAddr+0x0084
INTC_MIR_CLEARO RW 32 BaseAddr+0x0088
INTC_MIR_SETO RW 32 BaseAddr+0x008C
INTC_ISR_SETO RW 32 BaseAddr+0x0090
INTC_ISR_CLEARO RW 32 BaseAddr+0x0094
INTC_PENDING_IRQO 32 BaseAddr+0x0098
INTC_PENDING_FIQO0 32 BaseAddr+0x009C
INTC_ITR1 32 BaseAddr+0x00A0
INTC_MIR1 RW 32 BaseAddr+0x00A4
INTC_MIR_CLEAR1 RW 32 BaseAddr+0x00A8
INTC_MIR_SET1 RW 32 BaseAddr+0x00AC
INTC_ISR_SET1 RW 32 BaseAddr+0x00B0
INTC_ISR_CLEARH1 RW 32 BaseAddr+0x00B4
INTC_PENDING_IRQ1 32 BaseAddr+0x00B8
INTC_PENDING_FIQ1 32 BaseAddr+0x00BC
INTC_ITR2 32 BaseAddr+0x00C0
INTC_MIR2 RW 32 BaseAddr+0x00C4
INTC_MIR_CLEAR2 RW 32 BaseAddr+0x00C8
INTC_MIR_SET2 RW 32 BaseAddr+0x00CC
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Table 3-11. MPU Subsystem INTC Register Summary (Continued)

Register Name Type Register Width (Bits) Physical Address
INTC_ISR_SET2 RW 32 BaseAddr+0x00D0
INTC_ISR_CLEAR2 RW 32 BaseAddr+0x00D4
INTC_PENDING_IRQ2 R 32 BaseAddr+0x00D8
INTC_PENDING_FIQ2 R 32 BaseAddr+0x00DC
INTC_ILRO - INTC_ILR31 RW 32 BaseAddr+0x0100-
BaseAddr+0x017C
INTC_ILR32 — INTC_ILR63 RW 32 BaseAddr+0x0180-
BaseAddr+0x01FC
INTC_ILR64 — INTC_ILR95 RW 32 BaseAddr+0x0200-
BaseAddr+0x027C

3.5.1 MPU Register Descriptions

For detailed descriptions of the MPU registers, see Chapter B, Power, Resets,
and Clock Management, and Chapter [}, Interrupt Controller.
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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.
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DSP Subsystem Overview

4.1

DSP Subsystem Overview

The OMAP2420 device integrates a DSP subsystem comprising the
TMS320C55x DSP revision 3.0 core, video hardware coprocessor, dedicated
direct memory access (DMA), memory-management unit (MMU), and inter-
rupt controller modules. The DSP subsystem communicates with other
OMAP2420 system modules through one master port and one slave port, both
connected to the level 3 (L3) interconnect. Figure 4-1 is a block diagram of the
DSP subsystem.

Figure 4-1. DSP Subsystem Top-Level Block Diagram
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DSP Subsystem Key Features

The DSP subsystem has the following key features:

(1 Two levels of interrupt control

[ Integrated memory subsystem (DSP local memories)
1 Integrated MMU and DMA
U

Dedicated interface (intrusive port interface) for remote host accesses to
DSP subsystem memories (includes endianness conversion support)

DSP subsystem interfaces:

L

B 64-bit L3-interconnect transactions for I-cache refill and DMA,
including multithreading between DSP and DMA accesses, and direct
data access to external memories and peripherals

B Page-based endianness for DSP external accesses
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W Fully pipeline-intrusive port interface to ensure optimized bandwidth
for host accesses to DSP memories
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4.1.2 DSP Core Features
The DSP subsystem has the following core features:
[J 16-bit fixed point
(1 Enhanced instruction caching ability:

B 16K-byte 2-way set associative instruction cache

B Two 4K-byte RAM sets

(O Two multipliers and two arithmetic/logic units enable the following opera-
tions:

B Two instructions per cycle

H Up to two multiply-accumulates per cycle

(1 Video hardware accelerators:

W Discrete cosine transformation (DCT) and inverse discrete cosine
transformation (iDCT)

B Pixel interpolation

B Motion estimation

4.1.3 DSP RAM/ROM Subsystem Features
The DSP RAM/ROM subsystem has the following features:

(1 64K-byte embedded dual-access SRAM (DARAM)
O 96K-byte embedded single-access SRAM (SARAM)
[0 64K-byte embedded program-data ROM (PDROM)

4.1.4 Advanced DMA Controller

The advanced DMA controller has the following features:
[ 24 logical DMA channels

[ Multithreaded, fully pipelined, 2-port 64-bit data
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4.2 DSP Subsystem Integration

Figure 4-2. DSP Subsystem in the OMAP2420 Top Level

?

DSP Subsystem Integration

Figure 4-2 shows DSP subsystem integration in the OMAP2420.
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Power, Reset, and Clock Management

4.2.1

Power, Reset, and Clock Management

4.2.1.1 DSP Subsystem Power Domains

The DSP subsystem is split into two power domains:

[ The DSP power domain
(0 The CORE power domain

Figure 4-3 shows the DSP power domains.

Figure 4-3. DSP Subsystem Power Domains
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The DSP power domain can be powered off if the CORE power domain is
powered on. The power, reset, and clock-management (PRCM) module en-
sures that the DSP power domain is always powered off when the CORE pow-
er domain is powered off.

The DSP power domain includes all the modules in the DSP subsystem except
the DMA interrupt controller (dINTC).

The CORE power domain includes the dINTC from the DSP subsystem. The
CORE power domain includes several other system-level components of the
OMAP2420. The dINTC module is included in the CORE power domain to en-
able the powered-off DSP subsystem to be awakened after receiving an inter-
rupt.

For a detailed description of power domain partitioning and control in the
OMAP2420, see Chapter B, Power, Reset, and Clock Management.
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Before the DSP power domain can be powered off, the power, reset, and
clock-management module (PRCM) in the OMAP2420 puts the dINTC into
idle mode and turns off its clock. (If the INTC is enabled and has any pending
interrupt requests to the DSP core, the DSP power domain is not powered off;
thus, the dINTC must be disabled before powering off the DSP power
domain.) Table 4-1 lists the DSP subsystem power domains.

Table 4-1. Power Domains for the DSP Subsystem

DSP Subsystem Module Power Domain
DSP core DSP
DSP DMA
DSP MMU
DSP_IPI
DSP INTC CORE

See Section B4, Programming Model, for more information about the
programming model for DSP ubsystem power management.

4.2.1.2 DSP Subsystem Reset Domains

One or more reset domains are defined in each power domain in the
OMAP2420 architecture. Each reset domain includes one or more modules,
and independent control of these reset domains allows
sequencing the release of resets to ensure a safe reset on the entire power
domain.

DSP Subsystem Resets

In the DSP subsystem, there are three reset domains: two in the DSP power
domain and one in the CORE power domain, as shown in Table 4-2.

Table 4-2. Power Domains for DSP Subsystem

DSP Subsystem Module Reset Domain Reset Signal
DSP core DSP1_RST DSP_RST1_N
DSP DMA
DSP MMU DSP2_RST DSP_RST2 N
DSP_IPI
DSP subsystem INTC CORE_RST CORE_RST_N

As shown in Figure 4-4, there are three hardware reset signals at the bound-
ary of the DSP subsystem:

(1 DSP_RST1 N is connected to the DSP core, subsystem interconnect
crossbar 0, and DSP DMA modules.

(1 DSP_RST2 N is connected to the intelligent peripheral interface (IPI),
MMU, and subsystem interconnect crossbar 1 modules.

(1 CORE_RST_NRES is connected to the DSP subsystem INTC module.
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Figure 4-4. DSP Subsystem Resets
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These reset signals are sourced from the PRCM module. The DSP_RST1_N
signal maps to the RM_RSTCTL_DSP.RST1_DSP bit and the DSP_RST2_N
signal maps to the RM_RSTCTL_DSP.RST2_DSP bit in the PRCM register
RM_RSTCTRL_DSP. The DSP INTC reset signal, CORE_RST_N is reset
with the CORE power domain, which is reset at the occurrence of either global
cold or global warm reset events. (See Chapter E Power, Reset, and Clock
Management, for more information about global reset sources.)

Some modules of the DSP subsystem can also be reset by software control.

Note:

Because the DSP DMA and core INTC modules are DSP private peripherals,
software reset for them can be accessed only from software running on the
DSP.

The input/output (1/O) map (IOMA) in Table 4-3 is the page index for accessing
DSP 1/O space addresses from DSP memory space. IOMA is programmed in
the DSP IPI register, IPI_IOMAP.
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Table 4-3. Software Resets in DSP SS

Register Name/ Physical DSP MEM- Field Name Description
Bit Location Address Space
Address
DSP MMU
MMU_SYSCONFIG[1] 0x5A00 0010 n/a SOFTRESET DSP MMU software reset
DSP DMA
DSP_DMA_SYSCONFIG[1] N/A IOMA+0xC02C SOFTRESET DSP DMA software reset
DSP INTC
DSP_INTC_SYSCONFIG[1] N/A IOMA+0x9010 SOFTRESET DSP core INTC software
reset

See Section f.4.9, Defining Base Address of I/O Space, for more information
about the programming model for DSP subsystem reset management.

4.2.1.3 DSP Subsystem Clock Domains

The DSP subsystem contains three clock domains: one in the DSP INTC, one
in the DSP core, and one for the DSP subsystem peripherals (DMA, IPI, and
MMU). The PRCM module delivers a functional clock and an interface clock
to the DSP INTC and the DSP core. A portion of the DSP subsystem (the DSP
DMA, IPI, and MMU) can run at the same frequency as the DSP core, or at half
the speed of the DSP core clock. Figure 4-5 shows the clock interfacing from
the PRCM module to the DSP subsystem and the associated clock control reg-
isters in the PRCM module. The source of the DSP subsystem clocks is the
PRCM core clock generated from the PRCM digital PLL.
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Figure 4-5. DSP SS Clocks from PRCM
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1) A combination of three registers controls this
gating. See Section BI83, Sleep Sequence,
and Section B84, Wake-Up Sequence, for
details.

Table 4-4 and Table 4-5 show the valid clock configurations for the DSP sub-
system for normal and low system voltage settings. Only these specific clock
configurations are valid for applications. These configurations are optimized
for specific systems as identified below:

(1 Clock configuration 1: Optimized for 165-MHz SDRAM

Clock configuration 2: Optimized for 100-MHz SDRAM

a
(O Clock configuration 3: Optimized for 133-MHz SDRAM
a

Clock configuration 4: Optimized for 133-MHz SDRAM and maximum

Frequencies listed in Table 4-4 and Table 4-5 are for reference only.

Clock configurations depend on core voltage and maximum clock
frequencies. Values in this document may not be applicable to

e
MPU frequency
Note:
production devices.
4-10
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Table 4-4. Valid DSP Subsystem, L3 Interconnect Clock Configurations for High-Voltage

Operation
Clock PLL_ DSP_ CM_CLK L3_CLK CM_ DSP_ CM_ CM_ Syn-
Confi- CLOCK FCLK (MHz) SEL_DSP (MHz) CLKSEL1_ ICLK  CLKSEL_ CLK chro-
gura- (MHz) [4:0] CORE[4:0] (MHz) DSP SEL_  nizer
tion Setting Setting [6:5] DSP[7] En-
Setting able
d

1 660 220 00011b 165 00100b 110 10b 1 Yes

2 600 200 00011b 100 01000b 100 10b 0 No
3 532 177.33 00011b 133 01100b 88.66 10b 1 Yes

4 660 220 00011b 110 00110b 110 10b 0 No

Table 4-5. Valid DSP Subsystem, L3 Interconnect Clock Configurations for Low-Voltage

Operation

Clock PLL_ DSP_FCLK CM_CLK L3 CLK CM_ DSP CM_ CM_ Syn-
Confi- CLOCK (MHz) SEL_DSP (MHz) CLKSEL1_  _ICLK CLKSEL_ CLK chro-
gura- (MH2) [4:0] CORE[4:0] (MHz2) DSP SEL_  nizer

tion Setting Setting [6:5] DSP[7] En-
Setting abled

?

1 330 110 00011b 825 01000b 55 10b 1 Yes

2 300 100 00011b 50 01100b 50 10b 0 No

3 266 88.665 00011b 66.5 01000b 44.33 10b 1 Yes

4 330 110 00011b 55 01100b 55 10b 0 No

The CM_CLKSEL_DSPI6:5] field controls the clock rate to the DSP DMA,
MMU, and IPI (DSP_ICLK).

To control the clock synchronizer for the DSP subsystem, use PRCM register
CM_CLKSEL_DSP[7]; 0 = disabled, 1 = enabled. For clock configurations 1
and 3, the system software must ensure that the synchronizer is enabled. For
detailed information about valid OMAP2420 clock configurations and setting
the digital PLL clock rate, see Chapter ] Power, Reset, and Clock Manage-
ment.

Section f.45, Clock Management, provides more information about the pro-
gramming model for DSP subsystem clock management.

4.2.2 DSP Subsystem Interrupts

To expand the interrupt capabilities of the DSP, the DSP subsystem includes
two levels of interrupt control: one INTC integrated in the DSP core (formerly
Level1 INTC) and one INTC at the DSP subsystem level (formerly Level2
INTC). Interrupt mapping from/to the DSP processor subsystem and core in-
terrupt controllers is shown in Table 4-6 through Table 4-8. Selection of DSP
subsystem INTC FIQ or IRQ generation to the DSP core from the 31 possible
interrupts is also programmable using the FIQnIRQ field of register
INTC_ILR[0:32].
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The priority level for interrupts in the DSP subsystem INTC is also program-
mable through the INTC_ILR[0:32] registers; however, the INTC in the DSP
core has fixed priority levels for all 28 interrupts, as shown in Table 4-6 and
Table 4-7.

The DSP subsystem interrupt controller is in the CORE power domain. Assert-
ing an unmasked interrupt to this interrupt controller wakes up the DSP sub-
system and DSP core if either is idle and clocks are disabled from the PRCM
module.

Table 4-6. Interrupt Names to DSP Subsystem INTC

Mapping Source Description
D IRQ_0 Reserved

D_IRQ_1 PRCM_DSP_IRQ PRCM

D_IRQ_2 DDMA_IRQO DSP DMA interrupt request 0': 2
D_IRQ_3 DDMA_IRQ1 DSP DMA interrupt request 11: 2
D_IRQ_4 DDMA_IRQ2 DSP DMA interrupt request 21, 2
D_IRQ_5 DDMA_IRQ3 DSP DMA interrupt request 31: 2
D_IRQ_6 GPIO1_DSP_IRQ GPIO module 1

D_IRQ_7 GPI02_DSP_IRQ GPIO module 2

D_IRQ_8 GPIO3_DSP_IRQ GPIO module 3

D_IRQ_9 GPIO4_DSP_IRQ GPIO module 4

D_IRQ_10 GPT5_IRQ General-purpose timer module 513
D_IRQ_11 GPT6_IRQ General-purpose timer module 61: 3
D_IRQ_12 GPT7_IRQ General-purpose timer module 73
D_IRQ_13 GPT8_IRQ General-purpose timer module 83
D_IRQ_14 MAIL_U1_DSP_IRQ  Mailbox user 1 interrupt request!
D_IRQ_15 EAC_IRQ Audio controller1

D_IRQ_16 MCBSP1_IRQ_TX MCBSP module 1 transmit3
D_IRQ_17 MCBSP1_IRQ_RX MCBSP module 1 received
D_IRQ_18 Reserved

D_IRQ_19 MCBSP2_IRQ_TX MCBSP module 2 transmit3
D_IRQ_20 MCBSP2_IRQ_RX MCBSP module 2 receive3
D_IRQ_21 Reserved

D_IRQ_22 UART3_IRQ UART module 3 (also infrared)3

1) Shared interrupt—also mapped on DSP core INTC
2) Interrupts generated internally in the DSP subsystem
3) Shared interrupt—also mapped on MPU
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Table 4-6. Interrupt Names to DSP Subsystem INTC (Continued)

Mapping Source Description
D_IRQ_23 Reserved

D_IRQ_24 Reserved

D_IRQ_25 Reserved

D_IRQ_26 Reserved

D_IRQ_27 Reserved

D_IRQ_28 Reserved

D_IRQ_29 CAM_IRQ1 Camera module

D_IRQ_30 DSS_IRQ Display subsystem module3
D_IRQ_31 Reserved

1) Shared interrupt—also mapped on DSP core INTC
2) Interrupts generated internally in the DSP subsystem
3) Shared interrupt—also mapped on MPU

Table 4-7. DSP Core INTC Interrupt Mapping

Mapping Source Description Priority
SINTO RESET DSP subsystem reset! 1
SINT1 Reserved 3
SINT2 DINT_FIQ DSP subsystem INTC FIQ interrupt? 5
SINT3 DINT_IRQ DSP subsystem INTC IRQ interrupt? 7
SINT4 Reserved 8
SINT5 MAIL_U1_DSP_IRQ Mailbox user 1 interrupt request3 9
SINT6 Reserved 11
SINT7 Reserved 12
SINT8 Reserved 13
SINT9 DDMA_IRQ1 DSP DMA interrupt request 12 3 15
SINT10 Reserved 16
SINT11 Reserved 17
SINT12 Reserved 19
SINT13 Reserved 20

1) DSP reset by PRCM or DSP subsystem internal software reset
2) These interrupts are generated internally in the DSP subsystem.
3) Shared interrupt—also mapped on DSP subsystem INTCS
4) Shared interrupt—also mapped on MPU
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Table 4-7. DSP Core INTC Interrupt Mapping (Continued)

Mapping Source Description Priority
SINT14 Reserved 23
SINT15 Reserved 24
SINT16 Reserved 6
SINT17 Reserved 10
SINT18 DDMA_IRQO DSP DMA interrupt request 02: 3 14
SINT19 Reserved 18
SINT20 DDMA_IRQ2 DSP DMA interrupt request 223 21
SINT21 DDMA_IRQ3 DSP DMA interrupt request 32 3 22
SINT22 GPT5_IRQ General-purpose timer module 53 4 25
SINT23 GPT6_IRQ General-purpose timer module 63 4 26
SINT24 Bus errors Bus errors? 4
SINT25 DLOG Emulation interrupt—DLOG?2 27
SINT26 RTOS Emulation interrupt—RTOS2 28
SINT27 Reserved 29
SINT28 Reserved 30
SINT29 Reserved 2
SINT30 Reserved -
SINT31 Reserved -

1) DSP reset by PRCM or DSP subsystem internal software reset
2) These interrupts are generated internally in the DSP subsystem.
3) Shared interrupt—also mapped on DSP subsystem INTCS

4) Shared interrupt—also mapped on MPU

Do not use DSP core interrupts for wake-up events. If an interrupt
must wake up the DSP subsystem from idle mode, it must be
connected to the DSP subsystem INTC.

Table 4-8 shows the DSP core INTC interrupts sorted by priority.
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Table 4-8. DSP Core INTC Interrupts (Sorted by Priority)

Mapping Source Description Priority
SINTO RESET DSP subsystem reset 1
SINT1 Reserved 3
SINT24 Bus errors Bus errors 4
SINT2 DINT_FIQ DSP subsystem INTC FIQ interrupt 5
SINT16 Reserved 6
SINT3 DINT_IRQ DSP subsystem INTC IRQ interrupt 7
SINT4 Reserved 8
SINT5 MAIL_U1_DSP_IRQ Mailbox user 1 interrupt request 9
SINT17 Reserved 10
SINT6 Reserved 11
SINT7 Reserved 12
SINT8 Reserved 13
SINT18 DDMA_IRQO DSP DMA interrupt request 0 14
SINT9 DDMA_IRQ1 DSP DMA interrupt request 1 15
SINT10 Reserved 16
SINT11 Reserved 17
SINT19 Reserved 18
SINT12 Reserved 19
SINT13 Reserved 20
SINT20 DDMA_IRQ2 DSP DMA interrupt request 2 21
SINT21 DDMA_IRQ3 DSP DMA interrupt request 31 2 22
SINT14 Reserved 23
SINT15 Reserved 24
SINT22 GPT5_IRQ General-purpose timer module 513 25
SINT23 GPT6_IRQ General-purpose timer module 63 26
SINT25 Reserved 27
SINT26 Reserved 28
SINT27 Reserved 29
1) Shared interrupt—also mapped on DSP subsystem INTCS.
2) These interrupts are generated internally in the DSP subsystem.
3) Shared interrupt—also mapped on MPU
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4.2.3 DSP Subsystem DMA Requests

Table 4-9 shows DMA request mapping to the DSP subsystem DMA
controller.

Table 4-9. Interrupt Names to DSP Subsystem INTC

Mapping Interrupt Name Description

D_DMA_0 Reserved

D DMA 1 Reserved

D DMA 2 EAC.AC_DMA_RD EAC audio codec port—read request’

D _DMA 3 EAC.AC_DMA_WR EAC audio codec port—write request’

D DMA 4 EAC.MD_UL DMA RD EAC modem/voice port—uplink read request’
D DMA 5 EAC.MD_UL DMA_WR EAC modem/voice port—uplink write request’
D _DMA_6 EAC.MD_DL_DMA_RD EAC modem/voice port—downlink read request’
D_DMA_7 EAC.MD_DL_DMA_WR EAC modem/voice port—downlink write request!
D_DMA_8 EAC.BT_UL _DMA _RD EAC Bluetooth port—uplink read request’
D_DMA_9 EAC.BT_UL DMA_WR EAC Bluetooth—uplink write request!

D DMA_10 EAC.BT_DL_DMA_RD EAC Bluetooth—downlink read request’
D_DMA_11 EAC.BT_DL_DMA_WR EAC Bluetooth port—downlink write request!
D DMA 12 MCBSP1_DMA_TX MCBSP module 1—transmit request!

D DMA 13 MCBSP1_DMA RX MCBSP module 1—receive request’

D DMA 14 MCBSP2_DMA TX MCBSP module 2—transmit request’

D DMA 15 MCBSP2_DMA RX MCBSP module 2—receive request’
D_DMA_16 UART3_DMA_TX UART module 3—transmit request!
D_DMA_17 UART3_DMA_RX UART module 3—receive request!
D_DMA_18 Reserved

D_DMA_19 Reserved

D_DMA_20 Reserved

D_DMA 21 Reserved

D DMA_22 Reserved

D DMA_23 Reserved

D _DMA 24 Reserved

D_DMA_25 Reserved

D_DMA_26 Reserved

1) Shared DMA request—also mapped on system DMA (sDMA)
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Table 4-9. Interrupt Names to DSP Subsystem INTC (Continued)

Mapping Interrupt Name Description
D_DMA_27 Reserved
D_DMA_28 Reserved
D _DMA 29 Reserved
D_DMA 30 Reserved
D _DMA_31 Reserved

1) Shared DMA request—also mapped on system DMA (sDMA)

4.2.4 L3 Interconnect

The DSP subsystem interfaces with the L3 interconnect through dedicated ini-
tiator agents (IAs) and target agents (TAs) that are part of the L3 interconnect.
Each IA and TA provides status and configuration registers as listed in Tables
4-10 through 4-12. For a complete description of L3 interconnect agents and
the programming model, see Chapter B, Internal Interconnect.

Table 4-10.DPS SS L3 Interconnect Target Agent Registers

Register Name Typel Register Width (Bits) Physical Address
TA.SBID R 64 0x6800 2FF8
TA.SBTMCONFIG R/W 64 0x6800 2FB8
TA.SBTMSTATE R/W 64 0x6800 2F98
TA.SBTMERRLOG R/W 64 0x6800 2F50
TA.SBTMERRLOGA R 64 0x6800 2F48

1) R =Read, R/W = Read/write

Table 4-11. DSP SS L3 Interconnect Initiator Agent Registers

Register Name Type Register Width (Bits) Physical Address
IA.SBID R 64 0x6800 0BF8
IA.SBIMCONFIG R/W 64 0x6800 OBAS8
IA.SBIMSTATE R/W 64 0x6800 0B90
IA.SBIMERRLOG R/W 64 0x6800 0ABO
IA.SBIMERRLOGA R 64 0x6800 0AAS8

Table 4-12. DPS SS L3 Interconnect Firewall Registers

Register Name Type Register Width (Bits) Physical Address
ERROR_LOG R/W 64 0x6800 2820
REQ_INFO_PERMISSIONO R/wW 64 0x6800 2848
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Table 4-12. DPS SS L3 Interconnect Firewall Registers (Continued)

Register Name Type Register Width (Bits) Physical Address
READ_PERMISSIONO R/W 64 0x6800 2850
WRITE_PERMISSIONO R/W 64 0x6800 2858
ADDR_MATCH?1 R/W 64 0x6800 2860
REQ_INFO_PERMISSION1 R/W 64 0x6800 2868
READ_PERMISSION1 R/W 64 0x6800 2870
WRITE_PERMISSION1 R/W 64 0x6800 2878
ADDR_MATCH2 R/W 64 0x6800 2880
REQ_INFO_PERMISSION2 R/W 64 0x6800 2888
READ_PERMISSION2 R/W 64 0x6800 2890
WRITE_PERMISSION2 R/W 64 0x6800 2898
ADDR_MATCH3 R/W 64 0x6800 28A0
REQ_INFO_PERMISSION3 R/W 64 0x6800 28A8
READ_PERMISSION3 R/W 64 0x6800 28B0
WRITE_PERMISSION3 R/W 64 0x6800 28B8

4-18
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4.3 Functional Description

4.3.1

DSP Memory and I/O Space Overview
The C55x DSP core in the OMAP2420 provides a unified program, data, and

I/O memory space.

Figure 4-6 shows how the I/O space is unified in the 16MB DSP memory

space.

Figure 4-6. DSP Memory and I/O Space Overlay

64K words
= 128K bytes

I/O access
only

DSP-MEM space
8-bit addressable

24-bit address bus width 1/0 map base
4KB peripheral granularity address
= OxFF FFFF | +256KB
\ \ —
DSP 1/O space \ \
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e ) 4KB
Peripheral 49
2KB Periph. 49 -
\ \
\ \ \ o
| | _ 5
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2kB| DSPSS _CFG - Q
2KB | PrefetchEng_CFG ©
1KB Reserved Configuration -
1ks| dINTC CFG register
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UMA_CFG ~
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56KB
AN
N N Reserved
AN
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L — 0x000000 __ | —

The start of the unified memory space is set by the IPI_IOMAP register
field IOMapBaseAddr.

Unified memory starting address = IPI_IOMAP. |IOMapBaseAddr * 256KB
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I/O map base address is aligned
on a 256-KB boundary.

Program address space is used by the DSP CPU core to read instructions from
memory, while data address space is used for general-purpose memory ac-
cess. /O address space is used for two-way communication with DSP periph-
erals. The DSP memory space is 16M bytes deep, while the 1/O space is 128K
bytes deep. Table 4-13 shows the DSP I/O space map, and Table 4-14 shows
the DSP memory space and how the /O space is unified in memory space.
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Table 4-13.DSP I/O-Space Mapping (8-Bit Addressed)

DSP I/O Space Range Name Size Comment

(16-Bit Addresses)? (K Bytes)

0x0000 0x47FF DSP core configuration regis- 18 Accessible only with DSP 1/0
ters space accesses

0x4800 0x4BFF DSP INTC 1

0x4C00 Ox4FFF Reserved 1

0x5000 0x57FF DSP core prefetch buffer 2 Internal memory

0x5800 Ox5FFF DSP global configuration regis- 2
ters

0x6000 Ox6FFF DSP DMA 4

0x7000 Ox1FFFE  DSP peripherals 100 External memory

1) 1/0 space addresses shown in Table 4-13 are byte-aligned. To calculate the appropriate equivalent DSP half-word
(16-bit) address, divide the byte-aligned address by 2.

Table 4-14. DSP Memory Space Mapping

DSP Memory Space Range Name Size (in Comment
(Byte Addresses) K Bytes)

0x000000 O0x00FFFF Dual-access RAM 64 DSP local memories

0x010000 0x027FFF Single-access RAM 96 DSP local memories

0x028000 IOMA-1 External memory

IOMA IOMA+0x8FFF Reserved 18 Beginning of remapped

I/O area

IOMA+0x9000 IOMA+0x97FF DSP INTC configuration 1

IOMA+0x9800 IOMA+0x9FFF Reserved 3

IOMA+0xA000 IOMA+0xA7FF DSP core prefetch buffer 2

configuration
IOMA+0xA800 IOMA+0OxAFFF Reserved 2
IOMA+0xB000 IOMA+0xB7FF DSP core global configu- 2
ration

IOMA+0xB800 IOMA+0xBFFF Reserved 2

IOMA+0xC000 IOMA+0xCFFF DSP DMA configuration 4

IOMA+0xD000 IOMA+0xDFFF Reserved 4

IOMA+0x0X000 |IOMA+0x0X7FF External peripheral 2 X ={E...F} 50 external
peripherals
also acces-
sible
through 1/0
space

IOMA+0x0X800 |OMA+O0x0XFFF Reserved 2 X={E...F}
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Table 4-14. DSP Memory Space Mapping (Continued)

DSP Memory Space Range Name Size (in Comment
(Byte Addresses) K Bytes)

IOMA+0xZY000 |IOMA+OxZY7FF External peripheral 2 Y ={0..F)
Z={1.3}

IOMA+0xZY800 |IOMA+OxZYFFF Reserved 2 Y ={0..F)
Z={1.3}

IOMA+0x40000 OxFEFFFF External peripheral

0xFF0000 OxFFFFFF Program/data ROM 64

IOMA in Table 4-14 represents the base address of the overlaid 1/0 space on
the DSP memory space. For directions for setting the IOMA address, see Sec-
tion g.4.4, Reset Management.

The I/O page is 256K bytes; however, of this 256KB, only 128KB is usable (be-
cause peripherals are mapped to separate 4KB pages). The MPU can adjust
the location of the 1/O space overlay in DSP memory space by accessing the
IPI_IOMAP register in the IPI and setting the 1/O-map base address
value.

Peripherals can be accessed either through the D-port of the DSP core
(through the B, C, D bus of the DSP CPU for reads and E, F bus for writes) with
pipeline protection provided by defined software semantics (macros) or by
DSP CPU 1/O semantics with pipeline protection provided in hardware.

Software must use the DSP core D-port to access all peripherals in unified
DSP memory space. DSP core internal configuration registers cannot be ac-
cessed through the D port.

4.3.2 DSP Core Overview

SWPU107

The DSP core used in the OMAP2420 architecture is a C55x DSP reusable
platform. It is a high-performance low-power fixed-point digital signal proces-
sor. It has unified program/data memory architecture with dual MACs, 16MB
of total addressable memory space, and 128KB of I/O space. It supports sepa-
rate program/data interfaces for memory accesses and a peripheral interface
for 1/0O accesses. Internally, there are hardware accelerators, real-time emula-
tion logic, and interrupt control tightly coupled with power control logic.

Figure 4-7 is a block diagram of the DSP core.
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Figure 4-7. DSP Core Functional Block Diagram
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The C55x DSP accesses data through three 16-bit read-only ports (B, C, and
D) and two write-only ports (E and F). The B port is used only to access DSP
local memory. The C, D, E, and F ports are arbitrated to access local memo-
ries. The C, D, E, and F ports are also arbitrated to access regular memory
through the D port (to the memory address space). D and E buses are arbi-
trated to access the peripheral port (X port) for access to the I/O address
space.
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The C55x DSP core supports a two-deep pipeline memory protocol. An inter-
nal stall/serialization protocol is used to indicate the request status of all
memory elements, because many modules are connected to the same bus.

All DSP core modules are directly connected to the internal DSP I/O interface,
decode their own I/O memory-mapped registers (MMRs). and support the full
DSP 1I/O protocol. All internal DSP 1/O space is zero wait-state.

The following sections describe OMAP2420 DSP core submodule interface
features and functions.

4.3.3 DSP Core Interfaces

4.3.3.1 Instruction Port

The instruction port (I-port) has the following features:

Master port

32-bit data bus width

External interface clock of 1/Nx DSP clock operation N = {1,2}

24-bit address width

U U o odu

Burst support

The I-port is the interface to synchronous system-level program memory. The
| port can access all memory space not allocated as internal memory.

The I-port interfaces the I-cache burst protocol with the internal subsystem in-
terconnect, but can also interface directly with the DSP program bus in DSP
core configurations that do not include I-cache. When I-cache is disabled, re-
quests go directly to the I-port. The I-port serializes its own DSP accesses with
other memory elements, implements the external protocol state-machine, and
drives the external bus protocol. The I-port also includes a prefetch engine that
hides most of the consecutive miss latency on instruction fetches.

4.3.3.2 Data Master Port

SWPU107

The data master port (D-port) has the following features:

Master port

32-bit data bus width

External interface clock of 1/Nx DSP clock operation N = {1,2}

24-bit address bus width

I Iy I A I I

Fully pipelined arbitration

The D-port is the interface to synchronous system-level data memory. The
D-port can access all memory space not allocated as internal memory.

The D-port arbitrates between DSP C-, D-, E-, F-, and D-port accesses. It seri-
alizes the pipelined DSP accesses with other memory elements, implements
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the external protocol state-machine, and drives the external peripheral bus
protocol.

D-port write operations can be programmed to be posted or nonposted
through the data port configuration register DCR.WPE bit. (See the DSP core
DCR register description in Table 4-66.)

Write-posting control is used by software macros to provide 1/O access
through the D-port.

Note:

Write posting is not automatically disabled during a read-modify-write opera-
tion.

4.3.3.3 D-Port Write-Posting Registers

The DSP core features two 32-bit write-posting registers for the DSP E and F
buses with software control (disabled on reset).

The D-port has two write-posting registers, which are freely associated with
E and F bus writes. The write-posting registers are used to store the write
address and data so that writes can be zero wait-state for the DSP.

A simultaneous read and write to a single D-port causes a read stall while the
write is accessed.

4.3.3.4 I/O-Data Master Port

4.3.3.5 MO/M1 Ports

4-24

The I/O data master port (X-port) has the following features:

(1 Master port

(1 32-bit data bus width

(O External interface clock of 1/Nx DSP clock operation N = {1,2}
[ 17-bit address bus width

The X-port is the interface to synchronous system-level peripherals. The
X-port can access all I/O space not allocated or reserved for DSP core internal
registers.

The X-port arbitrates between DSP 1/O writes and reads and X-port accesses.
It serializes pipelined DSP accesses with other memory elements, implements
the external protocol state-machine, and drives the external peripheral bus
protocol.

The X-port uses only write nonposting operations.

The M-ports have the following features:

O Slave port
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[ 32-bit data bus width (M-port 0)
[ 64-bit data bus width (M-port 1)
(1 External interface clock of 1/Nx DSP clock operation N = {1,2}

The two M-ports are slave interfaces into the DSP core RAM/ROM subsystem.
Each M-port can access the entire internal memory space.

4.3.3.6 DSP Core Interface Write Posting and Nonposting

Posted Write

Nonposted Write

4.3.4 DSP CPU
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The DSP core supports both posted and nonposted write operations for D-port
bus transactions, and only nonposted write operations on the X-port. These
terms and their functional differences are described in the following para-
graphs.

The initiating core/host (DSP core D-port) is not aware of when the slave com-
pletes a write. (The initiator performs a write operation and releases the bus
before receiving a write response from the slave.)

The initiating core/host (DSP core D- or X-ports) is aware of when the slave
completes a write. (The initiator waits for a response from the slave before
ending the write operation.)

Nonposted writes are a way to ensure locally that a write operation is effective.

The tradeoff between the two types of write operations is that of improved bus
efficiency when using posted writes, at the expense of reliability and coher-
ence in the system; and less efficiency but more reliability and coherence us-
ing nonposted writes. Certain DSP subsystem operations require the use of
nonposted writes; see Section B4-1-3, DSP Subsystem Active to Idle Mode
Transition.

Selection of the write-posting mode for the D-port is set by the WPE bit in the
D-port DCR register. The default setting for this register is 0 (write posting
disabled).

The functional block diagram in Figure 4-8 shows the principal blocks and bus
structure in the C55x DSP core.

The four main blocks are the instruction buffer unit, the program flow unit, the
address data flow unit, and the data computation unit. The DSP architecture
is built around one 32-bit program bus (P), one 32-bit data bus (B), four 16-bit
data buses (C, D, E, and F) and six 24-bit address buses (P, B, C, D, E, and
F). CPU program and data spaces share a 16M-byte addressable space. The
addressable space also includes an I/0O mapped area that uses the same E
and D buses, but with separate qualifiers. This is the DSP 1/O address space.
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To avoid penalties caused by I-port latency, stalled program bus requests can

be dismissed for speculative fetches, branches, and interrupts if the instruction
buffer queue determines that the request is no longer required.

Figure 4-8. DSP CPU Core (C55x DSP) Block Diagram
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4.3.5 DSP HWA

The OMAP2420 device contains several hardware-acceleration (HWA)
modules to improve performance and reduce power consumption for certain
computations relating to image and video processing. These coprocessors
include the following video hardware accelerators:

(O Discrete cosine transformation (DCT) and inverse discrete cosine
transformation (iDCT): ID register value is Ox4E.

(O Enhanced pixel interpolation (EPI): ID register value is OxFA.

(1 Motion estimation calculation (ME): ID register value is OxOB.

4.3.5.1 Strobe Register

The HWA is statically selected before it is used. A register is implemented (ID
= 0xC1) to select which HWA to use. The strobe register is used to select a
specific HWA. This selection scheme maintains compatibility with existing
software. This strobe register is accessible by specific DSP instructions. It
must be written with a value (for example, 0x00 with video HWASs) before using
an HWA.
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The selection of the hardware accelerator is validated when the HWA
instruction strobe signal is activated and allows the decoding of the HWA
instruction field. The scheme is shown in Table 4-15.

Table 4-15. Strobe Register

3 2 1 0 Selection When HWA Strobe is Active

1 1 1 0 Select HWA 0 - EPI

1 1 0 1 Select HWA 1 - DCT

1 0 1 1 Select HWA 2 - ME

0 1 1 1 Select HWA 3

1 1 1 1 Select HWA 4

1 1 1 1 Select HWA 5

1 1 1 1 Select HWA 6

7 6
1 1
1 1
1 1
1 1
1 1
1 1
1 0
0 0

0 0 0 0 Select standard mode; old selection approach; legacy

1 1 1 1 All HWAs idled (optional)

The configurations in Table 4-15 are programmed using regular read and write
copr() dataflow modes available in any HWA. For video accelerators,
compatibility with the previous scheme (legacy) is ensured by programming
0x00 in this register. When another strobe pattern is written (OXFE, OxFD,
0xFB, 0xF7, OXEF, OxDF, or OxBF), the corresponding strobe select bit at 0 is
connected to the associated HWA.

Bit 7 of the strobe register is also connected to all HWAs to switch between old
and new selection mode. If the old selection mode is programmed, the fact that
all individual strobes are at 0 allows automatic validation of the HWA interface
strobe signal to all HWAs (this ensures complete hardware compatibility with
already-designed modules).

Examples 4-1 and 4-2 show an HWA macro for HWA selection.

Example 4-1.Select standard mode (HWA remapper macro)

_Hwa_no_remap .macro

ACO = #0x4 ; hwremap address

AC1 = #0x0 ; 00000000

ACl = copr (#0xff,AC0,ACl) ; write access
.endm

Example 4-2.Select HWA #1 — DCT
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_Hwa_no_remap .macro
ACO = #0x4 ; hwremap address
ACl = #0xfd ; 11111101
= copr (#0xff,AC0,ACl) ; write access
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Note:

On C55x DSP HWA, for an EPI ID register value of OxFA, a bus error interrupt
can appear at the first call to EPI when the coprocessor instruction copr() is
executed. The pixel interpolation control register (PICR) causes the bus er-
ror. If you ignore this error, everything continues to run correctly. To avoid this
bus error, the PICR register must be initialized when the use of EPI is re-
quired. This is performed by writing the following routine between the HWA
remapper macro and the first coprocessor instruction:

;routine which initializes PICR

ACO = #0x4 ; address of PICR
AC1 = #0x0
ACl=copr (#0x1f,AC0,AC1) ; write #0 in PICR

The routine below allows reading ADREG for checking whether the EPI ID
register value equals OxFA:

;jroutine which read ID register

ACO = #0x2 ; address of ADREG
ACl = #0x1 ; address of ID
ACl=copr (#0x1f,AC0,AC1) ; write #1 in ADREG
ACO = #0x0
ACl=copr (#0xle,AC0,AC1) ; Reads ID
J
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4.3.6 DSP Instruction Cache and Prefetch Buffer

4.3.6.1 I-Cache Features

SWPU107

The I-cache is a program cache between the DSP and external program
memory. It interfaces directly between the DSP and I-port and supports the
DSP program bus protocol. Both 2-way set associative and RAMSET cache
memories are supported. When the I-cache is disabled, program requests are
bypassed directly to the I-port.

The I-cache has the following features:

d
d

l:I
d

2-way set-associative cache. Each way can store 8-KB data.
2 RAMSET banks. Each can store 4-KB data.

The RAMSET banks can be configured into preloaded mode or filled-as-
needed mode.

A fetch request can hit in 2-way set-associative space or RAMSET space.
If the I-cache has a hit, the data returns without causing DSP to stall.

The line size of cache and RAMSET is 16 bytes. I-cache returns 4 bytes
for each fetch request.

A missed request is serviced by a 4x4-byte burst sequence to the I-port.

The first request of the burst for a missed request is issued at the begin-
ning of the missed line. Cache requests are streamed.

I-cache can be locked while enabled. When locked, the contents in the
I-cache and RAMSET do not change as the result of a line miss.

The entire I-cache, or cache/RAMSET lines corresponding to a specific
address, can be flushed while fetching.

Memories are accessible by DSP I/O accesses when the ICTEST bit of the
TMCR1 register is set.

Supports emulation debug read and breakpoint/watchpoints

Program dismiss capable

Figure 4-9 is a block diagram of the |-cache.
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Figure 4-9. I-Cache Block Diagram

4-30

_____________________________________ -
DSP core :
|
I-cache :
— |
2-way set associative |
cache :
|
8KB 8KB |
(bank 1) (bank 2) I
0]
O w b= © l
ol m| @2 & 838 |
o RAMSET cache :
|
4KB 4KB |
(bank 1) (bank 2) |
o |
5 o l
= C55x DSP |
n = |
= |
Instruction prefetch buffer |
(4x32 bit, 1-cache line) I
|
|
Instruction |
port :
(I-port) |
| |
_____________________________________ <

The I-cache is enabled by setting the CAEN bit of the ST3_55 register in the
DSP core. When the I-cache is disabled, all program requests are bypassed
through it.

The I-cache supports 16KB of 2-way set-associative, and 2 x 4 KB of RAMSET
cache space. The default configuration is 16KB of 2-way set-associative
cache space, with the RAMSET enabled.

The 2-way set-associative cache is always enabled when the I-cache is en-
abled. To enable RAMSET, the I-cache RAMSET control registers (ICRCR1/2)
and the I-cache RAMSET tag registers (ICRTR1/2) must be configured. When
RAMSET is enabled, a RAMSET hit has priority over 2-way set-associative
cache space.

In RAMSET preload mode, I-cache automatically preloads and validates all
the lines of a RAMSET before validating the RAMSET tag. In filled-as-needed
mode, |-cache validates the tag of a RAMSET, but keeps all the lines in the
RAMSET invalid. A RAMSET line is filled and validated only when DSP re-
quests this line.
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In all hits, the I-cache returns data without causing the DSP to stall. In the case
of a miss, a burst of 4 data is sent to the I-port to be serviced. Data returned
by the I-port is checked when a new request arrives, stored, and forwarded
without stall.

I-cache contents are frozen when the CAFRZ bit of the ST3 register is set, and
can be cleared by setting the CACLR bit of the ST3 register (qualified by the
GF bit of the IGCR register).

If the I-cache is disabled, requests are bypassed through the I-cache and sent
directly to the I-port. In this case, the I-cache buffers only requests to the I-port.

4.3.6.2 Cache Set-Associative Memory Organization

The 2-way set-associative cache configuration is organized as two 8K-byte
parallel blocks of memory. The size of the I-cache RAM block and cache line
determines the number of lines in the cache. Each 8K-byte memory block con-
sists of 512 cache lines containing 16 bytes (4 words) of instructions from con-
secutive addresses. Control and status bits are associated with each cache
line to support virtual-to-physical mapping and cache control/operation.

A 24-bit program virtual address is parsed into offset, line index, and tag sec-
tions, as shown in Figure 4-10. The line index determines which cache entry
to test. The tag is used to check the cache contents against the requested in-
struction address. The offset field determines which bytes on the cache line
to fetch when a cache hit occurs. Because the 2-way set-associative cache
structure has two 8K-byte RAM blocks in parallel, two cache lines and two tags
are associated with each line number defined by the index. When an instruc-
tion is written in the cache, its tag is also written.

Figure 4-10. Virtual Address Mapped to Cache Line (Set Associative Mode)

23

1312 43 2

Tag Index Offset

4.3.6.3 RAMSET Memory Organization

RAMSET memory is a special type of cache memory. The 8K-byte memory
block is divided into two 4K-byte sections that can be controlled independently.
Because each RAMSET memory block is 4K bytes long and the line size is four
words, there are 256 lines in each module. This makes the index field size 8
bits and the tag field size 12 bits. In RAMSET memory there is only a single
tag for each 4K-byte block, as opposed to each line in regular cache memory.
This organization allows dynamic remapping of 4K-byte memory blocks from
external to internal memory (once a RAMSET memory block is filled).

Figure 4-11. Virtual Address Mapped to Cache Line (RAMSET Mode)
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4.3.6.4 Idling the I-Cache
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The I-cache must be disabled before it is placed in idle mode. The I-cache en-
able/disable control is in the DSP core memory-mapped register ST3_55, at
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DSP memory space word address 0x04. The I-cache is put in idle mode by
setting the I-cache bit of the ICR register and executing the IDLE instruction.

4.3.6.5 DSP Core Instruction Prefetch Buffer

DSP CPU performance is degraded when the program executed is not in
cache. In this case, the instructions must be fetched from memory that is exter-
nal not just to the DSP subsystem, but usually also to the OMAP chip. When
there is a cache miss, there can be a substantial delay between the CPU issu-
ing a request and the delivery of the data. Furthermore, the CPU waits until
delivery of the data before issuing further requests. The purpose of the instruc-
tion prefetch unit is to reduce this delay, by speculatively fetching program data
from external memory. If the CPU subsequently
requests this data, it is available with a much shorter delay.

The prefetch unit buffer holds one cache line organized as 4- x 32-bit memory.
The instruction prefetch unit does not decode instructions, but simply fetches
lines at the addresses directly after the last address requested by the CPU/I-
cache.

The prefetch unit attempts to read data only from areas of memory (pages) that
have already been read by the CPU/l-cache through the I-port. This
ensures that the prefetch unit does not cause memory access
errors.

4.3.7 DSP RAM/ROM Subsystem Overview

The DSP RAM/ROM subsystem (RSS) is the tightly-coupled memory of the
DSP core. It consists of three memory channels:

(1 The DARAM channel (64K bytes) is a zero wait-state memory that sup-
ports up to two memory accesses per DSP CPU clock cycle into each RAM
block. Accesses can be made from any internal data, program, or DMA
bus. DARAM memory consists of eight blocks of 8K bytes each.

[ The SARAM channel (96K bytes) is a zero wait-state memory that sup-
ports one memory access per DSP CPU clock cycle into each RAM block.
This access can be a 32-bit value. Accesses can be made from any inter-
nal data, program, or DMA bus. SARAM memory consists of
12 blocks of 8K bytes each.

(1 The PDROM channel (64K bytes) is a single wait-state memory that sup-
ports one memory read in two DSP CPU clock cycles. This access can be
a 32-bit value. Accesses can be made from any internal data read or pro-
gram bus. The PDROM memory consists of one block of 64K bytes.

The RSS supports software control of DSP versus M-port arbitration. The DSP
and M-port are guaranteed equal access priority to memories by setting the
PRIODMA bit of the CONFIG register to 1. These accesses are interleaved
between the DSP and the M-port. When either performs an access, the arbitra-
tion shifts to the other because it now has the highest priority. Memory arbitra-
tion is performed for each memory element (block) in the channel, not simply
for each channel unit.
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If a DSP memory read/write conflict occurs, the write access is stored in a buff-
er and the read is allowed. The write buffer becomes a pending write request.
If there is a future read at the pending address, the data is read from the buffer
instead of the memory. If there is another write, the write pending buffer is
flushed. DSP write pending buffers are flushed before an M-port access.

4.3.7.1 RAM/ROM Subsystem Standby Mode

The SARAM/DARAM cores in the RAM subsystem and I-cache support an ul-
tralow-leakage standby mode that is automatically invoked under the following
conditions:

[ When the DSP and the M-port are both idle, the memories in the RAM
subsystem are put in standby.

[ When the I-cache is idle, the SARAM memories associated with the RAM-
SET, set-associative, and tags are put in standby.

The MSEN bit in the IMSCR register (memory standby enable, bit 0, IMSCR
I/O register, 0x03) allows a second level of control of whether memories enter
standby mode. When set to 0, I-cache memories enter standby mode when
the I-cache is idle, or SARAM/DARAM memories enter standby mode when
the DSP and the M-port are both idle. When set to 1, memory standby state
is disabled, regardless of idle conditions. At reset, MSEN is set to 0, enabling
memory standby during idle.

4.3.8 DSP Core Memory Port Bridge

The DSP core memory bridge (M bridge) provides communication between
DSP subsystem modules (initiator) and memories integrated in the DSP core.
Because the DSP core clock frequency can be 2 times that of the other DSP
subsystem peripherals, the M bridge handles clock resynchronization be-
tween these modules. The M bridge also supports burst packing/unpacking of
request/response to convert from the 64-bit subsystem interconnect to the
32-bit memory data bus and vice versa, optimizing the bandwidth of the con-
nection.

The M bridge also supports communication between an initiator and a target
running at the same frequency. In this case, bandwidth on the 64-bit bus is
divided by 2.

4.3.9 DSP DMA Overview
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The DSP subsystem includes a DMA controller based on a generic module
that is also used for the OMAP2420 system DMA (sDMA). The DSP DMA al-
lows offloading of the task of managing memory transactions between system
peripherals and DSP internal memory and thus frees CPU resources for other
tasks. The DSP DMA has the following properties and capabilities:

(1 Support of 24 logical channels

[J 64-bit data width/24-bit addresses
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U U U U dd oo

a

One dedicated write multithreaded port (2 threads)
One dedicated read multithreaded port (4 threads)
One configuration port (through DSP)

8-bit, 16-bit, and 32-bit data packing over a 64-bit bus
Dynamic thread allocating policy (transaction-based)
Nondestructive emulation reads to the configuration
Endianness conversion and lock

Independent read/write context allowing more efficient buffering,
pipelining, and prefetch

Support of packet transfer and end-of-packet transfer interrupt

DSP DMA transactions have one source (from which DMA reads) and one
destination (to which DMA writes) per channel. The source can be internal
memory or external memory, and the destination can be in internal memory
or external memory (independent of source). Internal memory accesses go di-
rectly to DSP local SARAM/DARAM memories, while external memory ac-
cesses go through the DSP MMU. Internal DSP memory accesses must use
big-endian format, so if conversion is required by external system memory or
the CPU, it must be performed using MMU or DMA conversion logic.

Figure 4-12 shows the DMA controller integrated in the DSP subsystem. For
information about the functionality of the DSP subsystem DMA
module, including interrupts, power-saving modes, and register descriptions,
see Chapter [d, DMA.
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Figure 4-12. DSP Subsystem DMA Controller
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The DSP DMA can signal to the DSP MMU that endianness conversion has
been performed (or does not need to be performed) by locking the endianness.
This effectively disables any further endianness conversion logic after the
DMA in the DSP subsystem data path.
DSP DMA accesses to both internal and external memories must always use
the lower 24 bits of the 32-bit address field and also must be ordered as
big-endian. (This internal memory access occurs through the DSP M1 port.)
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4.3.10 DSP MMU Overview

The DSP MMU communicates DSP accesses from the DSP core to the L3 in-
terconnect, mapping the 16M bytes of the DSP virtual addresses to any place
in the 4G-byte address space of the OMAP2420 (the 16M-byte mapping may
not be in a single contiguous block of physical memory space). At reset, the
MMU is disabled and the DSP external memory space is mapped to the first
16M bytes of system memory (the GPMC memory space, external flash, or
SRAM memory.

The DSP MMU has two primary goals:

(O Translate the DSP internal (virtual) addresses into OMAP (physical)
addresses

(1 Perform endianness conversion when required

The DSP MMU has the following primary features:

32 entries/fully associative translation lookaside buffer (TLB)
1 interrupt line to the MPU

24-bit virtual addresses —> 32-bit physical addresses
Endianness conversion handling

1 translation/cycle, 1-cycle pipeline

ARM V6 architecture model compatible

4KB, 64KB pages, 1MB section, 16MB supersection

U U0 U dddd

Predefined (static), software-driven (interrupt-based), or table-driven
(hardware table-walker) software translation strategies

Figure 4-13 shows the integration and functionality of the DSP MMU module.

Figure 4-13. DSP MMU Block Diagram
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4.3.10.1 MMU VA to PA Translation
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The DSP MMU translates the 24-bit DSP external addresses (0x028000 to
IOMA-1, IOMA+0x00E000 to IOMA+0x040000, and IOMA+0x040000 to
OXFEFFFF) to physical addresses in the 32-bit MPU address space. Address
translation is performed by a translation table structure (TTB) that maps the
most-significant bits (MSBs) of the DSP byte address onto another set of
MSBs of a 32-bit MPU byte address. The least-significant bits (LSBs) of the
DSP-generated byte address are used as page/section indices in the address
translations and are not altered when forming the new 32-bit physical address.
The TTB translations are expedited by the TLB, which serves as a cache of
recently used page translations. Address mapping can be programmed at the
TTB level or by writing the TLB entries directly. The DSP MMU contains 32 TLB
entries that can be configured to remap 4KB, 64KB, 1MB, or 16MB segments
of memory.

The TLB can be managed statically or dynamically (through the use of inter-
rupts) by the MPU OS, but the MMU also includes hardware table-walking log-
ic that allows the MMU to autonomously traverse the page table on a TLB
miss. On a TLB miss, the translation table-walking logic automatically re-
trieves the information from the translation table stored in physical memory
and updates the TLB cache. Figure 4-14 describes the TTB structure in detail.

If the DSP MMU requires software intervention, the MPU services the event;
DSP MMU service requests are signaled to the MPU with a dedicated inter-
rupt, M_IRQ_28. The DSP MMU is programmed by the MPU. In general, the
MMU is initialized at boot time, but it can also be reprogrammed dynamically.
The MMU is programmed through its configuration port on the L3 interconnect.
DSP MMU configuration registers are at MPU base address 0x5A00 0000.

For more information about the functionality of the DSP subsystem MMU mod-
ule, including interrupts, register descriptions, and the programming model,
see Chapter B, Memory Management Units.
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Figure 4-14. DSP MMU Translation Table Hierarchy
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VA() indicates the incoming virtual address. ‘
In the case of the DSP, there are only 24 bits, ‘

so the upper 8 bits are 0.

Note: The MMU passes the lower bits of the virtual address unchanged.

See Chapter B] Memory Management Units, for more information about DSP

MMU operation and the programming model.

4.3.11 DSP IPI Overview
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The DSP subsystem connects to the L3 system interconnect through the intru-
sive port interface (IPI). The IPI is the interface for the MPU and the sDMA con-
troller to access internal DSP subsystem SARAM and DARAM memories, fa-
cilitating software downloads and data transfers. In the case of MPU
little-endian configurations, the IPI performs the required endianness conver-
sion from MPU little-endian to DSP big-endian. The IPI also communicates the
selected DSP boot mode and DSP I/O-space base address to the DSP core
through MPU programmable registers. Figure 4-15 shows how the IPI block
interfaces with the DSP core and the L3 system interconnect.
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Figure 4-15. Intrusive Port Interface Block Diagram
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The internal memories of the DSP subsystem are all big-endian, but they can
be externally accessed by little-endian or big-endian system accesses. The in-
formation useful for endianness conversion is available on a page-by-page ba-
sis. The SARAM/DARAM DSP memory space is divided into forty 4-KB pages
by the IPI. Each page is assigned an element size attribute by MPU software,
and this element size attribute is stored in a look-up table in the DSP IPI. When
the MPU or sDMA accesses DSP internal memory (through physical address
0x5802 7FFF), the IPI uses the stored element size for the addressed page
to correctly perform endianness conversion (if required). Because the DSP in-
ternal memories are always big-endian, the only page table attribute required
is the element size. The IPI endianness conversion logic supports 8-bit, 16-bit,
and 32-bit element sizes.
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Figure 4-16. DSP IPI Look-Up Table Mapping
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The IPI has visibility over 256KB of DSP local memory (64 pages), but it does
not check for validity of access. In case of an access to unmapped memory,
the access is propagated to the master port with or without endianness conver-
sion, depending on the configuration of the IPl and on the endianness qualifi-
ers of the request on the slave port, exactly as with a valid
access. The existence of the accessed location is checked in the DSP core
M-port and an error is reported.

DSP private peripherals; that is, DSP INTC, DSP DMA, are not accessible
through the IPI.

4.3.12 DSP INTC Overview
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The OMAP2420 DSP subsystem has two cascaded levels of interrupt control,
one level integrated with the DSP core and the other integrated at the DSP
subsystem level. Figure 4-17 shows how the two interrupt controllers connect
internally and to the other system peripherals.
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Figure 4-17. DSP Subsystem Interrupt Controllers
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4.3.12.1 DSP Subsystem INTC

The DSP subsystem interrupt controller is based on a generic module instan-
tiated in two other places in the OMAP2420 design (this same base INTC mod-
ule is also used in the MPU). This INTC module supports up to 32 external in-
terrupts; however, the DSP instantiation of this INTC uses only 31 of the 32
available interrupts. Each of the interrupts can be routed to one high-priority
(F1Q) or one low-priority (IRQ) interrupt  output. The
interrupt input-to-FIQ/IRQ routing is programmable on a per-interrupt basis.

As shown in Figure 4-3, the DSP subsystem INTC is connected to a power
domain that is separate from the rest of the DSP subsystem. This allows the
majority of the DSP subsystem logic to be sent to a lower power state while
keeping the INTC powered for monitoring potential DSP wake-up events. For
more information about the functionality of the DSP subsystem INTC module,
including interrupt processing, masking, power saving modes, and register
descriptions, see Chapter [T, Interrupt Controller.

4.3.12.2 DSP Core INTC
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The DSP core INTC supports nine asynchronous maskable interrupts, a bus
error interrupt, a reset interrupt, and three emulation interrupts. All external in-
terrupts are internally synchronized with the DSP core clock using two
synchronizing registers. All are level-sensitive and must be explicitly cleared
by software.
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4.3.13 DSP Subsystem Endianness Overview

The DSP subsystem can convert the endianness of data transferred to/from
DSP big-endian memory and little-endian-configured system memory. Both
the DSP MMU and the DSP DMA modules are capable of performing endian-
ness conversion on data associated with DSP write and read accesses to ex-
ternal system memory. Also, the DSP subsystem interface for direct MPU ac-
cess to DSP memories, the IPl, can perform endianness
conversion for applications where the MPU memory is configured as little-
endian.

Figure 18 and Figure 19 show the of and

little-endianness used in this document.

concepts big-

Figure 4-18 shows an example of how byte-scalar data stored in memory is
viewed by the DSP (big-endian) and the MPU (with external memory config-
ured as little-endian).

Figure 4-18. Endianness and Memory Views for Byte Scalar Data

DSP view of external memory

External memory ?“%58? il il ?IYEGB:)S
(scalar = byte) A B C D
D[31:24] | D[23:16] | D[15:8] | D[7:0]
A B C D MPU view of memory
?I\)I/tSeB:; Byte 2 Byte 1 %YéeB())
A B C D

Figure 4-19 shows an example of how 16-bit scalar data in memory is viewed
by the DSP and MPU.

Figure 4-19. Endianness and Memory Views for 16-Bit Scalar Data

DSP view of external memory

Word 0 (MSW) Word 1 (LSW)

External memory
(scalar = 16 bit) AB o
D[31:16] (MSW) D[15:0] (LSW) MPU view of memory
AB CD

MSW = Most-significant word
LSW = Least-significant word

Word 1 (MSW)
AB

Word 0 (LSW)
CD

4.3.13.1 DSP DMA Endianness Conversion
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The DSP DMA endianness conversion logic is fully programmable to support
various combinations of per-channel source/destination endianness settings,
and locked or unlocked endianness for the source or the destination. Destina-
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tion and source endianness settings for each of the 24 DMA channels are pro-
grammable in the DMA4_CSDP register (offset 0x90 +[N*0x60], where N =
channel number) in the DSP DMA register space. If the source and destination
endianness settings for a given channel match, no endianness conversion is
performed. If there is a mismatch, endianness conversion is applied on each
transfer, big-endian to little-endian or vice versa, based on the underlying sca-
lar type of the transfer.

4.3.13.2 DSP DMA Endianness Locking

When endianness conversion must be handled only by the DMA controller, the
DMA allows endianness to be locked for either the DMA source or DMA des-
tination interfaces (or both), thus informing other system-level modules (such
as the DSP MMU) to lock the endianness; this effectively disables any further
endianness conversion logic after the DMA. Endianness lock can be applied
to the DMA channel source or
destination (or both) by the DMA4_CSDP.SRC_ENDIANNESS LOCK and
DMA4_CSDP.DST_ENDIANNESS_LOCK register bit fields in the DSP DMA
register space.

4.3.13.3 DSP MMU Endianness Conversion

The DSP subsystem MMU can convert the endianness of data transferred to/
from DSP big-endian memory and little-endian-configured system memory.
DSP MMU endianness conversion is based on the properties for the page ac-
cessed (found in the MMU TLB cache entries) and underlying qualifiers with
the data transferred. Page table properties, including endianness, element
size, and mixed-data attributes, are set by system software running on the
MPU. (See Chapter B, Memory Management Units, for more information about
setting MMU page table properties). When the DSP MMU is disabled, no en-
dianness conversion is performed by the MMU.

The DSP DMA is one potential initiator to the DSP MMU, and the DMA module
can also perform endianness conversion. If the DSP DMA endianness for a
specific channel is not locked, the DSP MMU endianness settings override
those of the DMA channel and perform any required endianness conversion,
based solely on MMU page table data and incoming data qualifiers. If the en-
dianness is locked by the DSP DMA, the MMU does not perform endianness
conversion for those DSP DMA channel-initiated transfers.

4.3.13.4 MMU Endianness Conversion Examples

Table 4-17 through Table 4-30 list MMU endianness conversion result exam-
ples for DSP write and read operations to various
possible configurations of system memory (through MMU TLB page tables).

For the sample results in Table 4-17 through Table 4-30, the data in external
memory is assumed to match that shown in Table 4-16.

Table 4-16.Memory Values
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External Memory

31:24 23:16 15:8 7:0

A B Cc D
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For example, if the DSP performs a 32-bit read access to system memory ad-
dress 0 (which holds data as shown in Table 4-16) and that section of memory
is configured, according to its page table attributes, to be little-endian and have
an element size of 2 bytes (as shown, for example, in Table 4-17), the DSP
read returns value CDAB (where CD is MSB and A is LSB).

DSP MMU 32-Bit Access Endianness Examples

Table 4-17. MMU 32-Bit Access, Little-Endian System Memory

32-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access

to Address 0 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 DCBA ABCD
Little 2 bytes 0 CDAB ABCD
Little 4 bytes 0 ABCD ABCD
Little X 1 ABCD ABCD

Table 4-18. MMU 32-Bit Access, Big-Endian System Memory

32-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access

to Address 0 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 ABCD ABCD
Big 2 bytes 0 ABCD ABCD
Big 4 bytes 0 ABCD ABCD
Big X 1 ABCD ABCD

DSP MMU 16-Bit Access Endianness Examples

Table 4-19. MMU 16-Bit Access to Address 0, Little-Endian System Memory

16-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access

to Address 0 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 DC CD
Little 2 bytes 0 CD CD
Little 4 bytes 0 AB CD
Little X 1 CD CD

Table 4-20. MMU 16-Bit Access to Address 2, Little-Endian System Memory

16-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access
to Address 2 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 BA AB
Little 2 bytes 0 AB AB
Little 4 bytes 0 CD AB
Little X 1 AB AB
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Table 4-21. MMU 16-Bit Access to Address 0, Big-Endian System Memory

16-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access
to Address 0 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 AB CD
Big 2 bytes 0 AB CD
Big 4 bytes 0 AB CD
Big X 1 AB CD
Table 4-22. MMU 16-Bit Access to Address 2, Big-Endian System Memory
16-Bit Access DSP MMU Page Table Configuration DSP Access MPU Access
to Address 2 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 CD AB
Big 2 bytes 0 CD AB
Big 4 bytes 0 CD AB
Big X 1 CD AB
DSP MMU 8-Bit Access Endianness Examples
Table 4-23. MMU 8-Bit Access to Address 0, Little-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 0 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 D D
Little 2 bytes 0 C D
Little 4 bytes 0 A D
Little X 1 D D
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Table 4-24. MMU 8-Bit Access to Address 1, Little-Endian System Memory

8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 1 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 C
Little 2 bytes 0 D C
Little 4 bytes 0 B C
Little X 1 C C
Table 4-25. MMU 8-Bit Access to Address 2, Little-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 2 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 B B
Little 2 bytes 0 A B
Little 4 bytes 0 C B
Little X 1 B B
Table 4-26. MMU 8-Bit Access to Address 3, Little-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 3 Endianness Element Size Mixed Data Result Result
Little 1 byte 0 A A
Little 2 bytes 0 B A
Little 4 bytes 0 D A
Little X 1 A A
Table 4-27. MMU 8-Bit Access to Address 0, Big-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 0 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 A D
Big 2 bytes 0 A D
Big 4 bytes 0 A D
Big X 1 A D
Table 4-28. MMU 8-Bit Access to Address 1, Big-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 1 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 B
Big 2 bytes 0 B C
Big 4 bytes 0 B C
Big X 1 B C
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DSP Core Overview

8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 2 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 C B
Big 2 bytes 0 C B
Big 4 bytes 0 C B
Big X 1 C B
Table 4-30. MMU 8-Bit Access to Address 3, Big-Endian System Memory
8-Bit Access to DSP MMU Page Table Configuration DSP Access MPU Access
Address 3 Endianness Element Size Mixed Data Result Result
Big 1 byte 0 D A
Big 2 bytes 0 D A
Big 4 bytes 0 D A
Big X 1 D A

4.3.13.5 DMA and MMU Endianness Conversion Compatibility
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DSP DMA endianness conversion operation is based solely on the DSP DMA
channel parameters as programmed in the DMA4 _CSDP register in the DSP
DMA. DSP MMU endianness conversion is based on the MMU page table pa-
rameters for the system memory accessed and on the in-band data qualifiers
to the MMU for individual transactions.

When the DSP DMA is used with the DSP MMU to do transfers between DSP
internal memory and external memory, the DSP DMA supplies an in-band
qualifier to the DSP MMU indicating the endianness of the data transferred.

The MMU compares this qualifier to the endianness setting in the correspond-
ing page table; if the endianness settings do not match, the MMU performs en-
dianness conversion; otherwise, no conversion occurs. However, when the
DSP DMA locks the endianness, the MMU does not perform endianness con-
version, regardless of the page table setting.

Thus, two use models are supported: one where the system MPU (ARM1136)
sets the endianness through MMU page table settings, and one where the
DSP CPU overrides those endianness settings when performing a DMA trans-
fer.
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4.4 Programming Model

441 Power Management

DSP subsystem power is controlled by the PRCM module in the OMAP2420.
Control of the power up/down behavior of the DSP subsystem is accomplished
through registers in the PRCM module. Table 4-31 shows the DSP power do-
main  registers that control the power of the DSP
subsystem.

Note:

The registers shown in Table 4-31, Table 4-33, Table 4-34, Table 4-36,
and Table 4-37 are not in the DSP subsystem, but are in the PRCM register
space.

4.4.1.1 Controlling the Power State of the DSP Power Domain

Table 4-31.DSP SS Power-Management Registers

Register Name

Physical Reset Description
Address Source!

DSP SS Power-Management-Associated Registers

PM_PWSTCTRL_DSP 0x4800 88E0 W Controls power state transition of the DSP power
domain
PM_PWSTST_DSP 0x4800 88E4 W Stores status of power state transition of the DSP

power domain

1) Reset source: W = Warm reset, C = Cold reset. For more information about the sources of warm and cold resets,
see Chapter §, Power, Reset, and Clock Management.

4.4.1.2 DSP Power Domain ACTIVE-to-OFF State Transition
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The following sequence describes how to operate a DSP power domain state
transition from the ACTIVE state to the OFF state:

Step 1: Program the POWERSTATE field to OFF in the
PM_PWSTCTRL_DSP register.

Step 2: Place the DSP subsystem in idle mode (as described in
Section 2413, DSP Subsystem ACTIVE-to-IDLE State Transition).

Step 3: The transition occurs when the DSP processor is in standby mode.
This is achieved after the DSP exevutes its IDLE instruction and as-
serts its standby signal. At this stage, if there is no pending interrupt
or any MPU access and if the AUTOSTATE_DSP bit in the
CM_CLKSTCTRL_DSP register is set, the PRCM stops the DSP
clock and disables power to the DSP power domain.
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Step 4: The MPU can poll the INTRANSITION bit PM_PWSTST_DSP[20]
to know when the transition state is complete. It can also poll the
STANDBY_DSP and bit in the CM_IDLEST_DSP register to track
standby modes.

There is no MPU software control of DSP memory power states. They are in-
dependently managed by the DSP software.

If the AUTOSTATE_DSP bit is cleared, the transition cannot occur until soft-
ware sets the FORCESTATE bit PM_PWSTCTRL_DSP[18].

4.4.1.3 DSP Subsystem ACTIVE-to-IDLE State Transition

The only way for the DSP SS to go to IDLE state is by executing the IDLE in-
struction.

To put the DSP subsystem in IDLE state, the DSP software must perform the
following procedure:

Step 1: The DSP software performs the following steps:
1) Set to active all bits of the DSP core ICR (idle control) register.

a) Save the current mask vector and mask all DSP core INTC maskable
interrupts except FIQ and IRQ.

b) Program the dDMA standby mode to force standby or smart standby.
If necessary, save the current dDMA channel-enable configuration
and deactivate the dDMA channel-enable bit of all the channels. For
more information, see Section §.4.10, DSP DMA.

c) Set the power mode for the DSP subsystem power domain in the
PRCM dedicated configuration registers. See Table 4-31.

d) (Optional; required only when going to OFF state) Save some or all
of the memory-mapped registers with nonretention capability in a
memory with retention capability or in a power domain that will not be
powered off.

Step 2: Set these configurations using write-nonposted commands to en-
sure that configuration is complete before issuing the IDLE com-
mand.

Step 3: DSP issues the IDLE instruction.

Note:

It may take a long time for the dDMA to assert the Mstandby signal, depend-
ing on its configuration. Disabling all channels and configuring the dDMA in
ForceStandby mode is a good general rule for a quick and safe DSP subsys-
tem idle transition. For more information about DMA4 power management,
see Chapter B, Power, Reset, and Clock Management.

When the DSP DMA is put in standby and the DSP executes the IDLE instruc-
tion, the DSP subsystem is in standby mode and the PRCM module disables
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the clocks to the DSP subsystem (dependent on the PRCM register bit
CM_CLKSTCTRL_DSP setting). At this point, the DSP subsystem can be re-
leased from standby by three events:

[ An interrupt event to the DSP subsystem INTC
(O Access to the DSP IPI port

(1 DMA request event on an enabled channel (PRCM clocks must be en-
abled for DMA request to cause a DSP subsystem wakeup)

Note:

A wakeup caused by a DSP subsystem interrupt is a permanent wakeup,
whereas a wakeup caused by IPI access is temporary (the DSP subsystem
returns to idle after all IPI transactions are complete; completion is deter-
mined by a time-out period between L3 transactions to the IPI).

When a nonmasked interrupt arrives on the DSP core INTC, the DSP goes into
its interrupt service routine:

(1 Restore the saved dDMA channel-enable configuration.

(1 Restore from memory any saved memory-mapped registers with non-
retention capability.

(1 Restore the interrupt mask vector.

4.4.1.4 DSP Core Interrupts During PRCM Clock Shutoff

During transitions to low-power states, all DSP core interrupts (other than FIQ
and IRQ) must be cleared to ensure that the DSP CPU does not receive an
interrupt while the PRCM module is asynchronously shutting off DSP clocks.

4.4.2 DSP Core Idle Control
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The DSP core idle configuration register (ICR) is used to set idle modes for
DSP core submodules. When the IDLE instruction is executed, the contents
of the ICR become requests to the DSP core submodules to go to idle mode.
The idle status register is a read-only register that shows the status of each
submodule.

To prevent submodules from going to idle mode while idle requests are issued,
a priority is followed when multiple DSP core submodules are idled. A bus error
is generated if this priority is violated. (The submodule can still be idled, but
if the DSP or DMA tries to access the resource, it hangs.) Also, idling of some
core submodules depends on other domains being previously idled (and vice
versa; for these same domains to be used, some other domains must be op-
erational).

On the execution of the IDLE instruction, hardware idles the DSP core domain
submodules in the order of priority shown in Table 4-32 (priority 1 is the first
to be idled). However, software must ensure that the interdependent domain
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idles/disables are followed, as shown in column 3 of Table 4-32 (for example,
software must ensure that the |-cache is disabled before it is idled). When mod-
ules come out of idle mode, the priority is reversed. The priority is also reversed
when a DSP DMA access wakes up the DSP core, except that the priority 3
and 4 domains happen at the same time.

Once started, an idle sequence continues until complete. Once the ICR is con-
figured and the IDLE instruction executed, the DSP core blocks access to the
ICR register until all DSP core peripherals are idled.

For 1/0 accesses to modules that are in idle mode, the X-port generates a bus
error if the INTERREN bit of the XCR register is set to 1.

Table 4-32. DSP Core Domain Idle Priority

DSP Core Priority’ Requirements for Entering Idle Mode
Submodule

DSP 1 None

DMA 1 None

I-cache 2 I-cache disabled

HWA 2 None

PERIPH 2 None

M-port 3 DMA

I-port 3 DSP and I-cache in idle
X-port 3 DMA and DSP in idle
D-port 3 DMA and DSP in idle

1) This is the priority by which the DSP core hardware idles DSP core internal modules after executing the IDLE
instruction. For a submodule to be idled, the corresponding bit in the ICR register for each module must be set.

When a module in the DSP core is idle mode, it cannot receive commands.

If an attempt is made to put the I-cache in idle mode without its first being dis-
abled, the attempt fails and a bus error is generated.

Placing the DPLL submodule in idle mode effectively shuts off source clock in-
put to the DSP core.

If the DSP core is idle and an interrupt occurs to the DSP core INTC, the DSP
core |-port, D-port, and X-ports are also forced out of idle mode. However, the
ICR register remains unchanged so that the IDLE instruction can be executed
after the interrupt is serviced without having to recover the contents of the ICR
register.

The DSP RSS is requested to go to idle mode when the M-port and DSP are
idle, depending on the setting of the MSENX bit field in the DSP core IMSCR
register. The IMSSTR register indicates the status of the DSP subsystem inter-
nal memory.

4.4.2.1 M-Port Wakeup Through DMA Access
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The DSP core can wake up the M-port domains of the DSP core to allow for
data transfer or loading program code into internal memory. When the DSP
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DMA makes an access to the M1 port, or the IPI accesses the MO port, the DSP
core brings the DSP RSS out of idle mode.

4.4.2.2 DMA Access to DSP Local Memories During DSP Subsystem Idle

When the DSP subsystem is in idle mode, the DSP DMA can access the DSP
local memories. When a DMA request is detected, a wake-up signal is issued
to the DSP core by the PRCM module, releasing the DSP internal memories
from idle mode. On release from idle mode, the DSP subsystem accepts the
command already present and services it to the DSP local memories, then re-
turns to idle mode.

4.4.2.3 IPI Port Access to DSP Local Memories During DSP Subsystem Idle

When the DSP subsystem is in idle mode, the IPI port of the DSP subsystem
can access the DSP local memories. When an IPI access is detected, a wake-
up signal is issued to the DSP core, releasing the internal memories from idle
mode. On release from idle mode, the DSP subsystem accepts the command
already present and services it to the DSP local memories; if there are no new
accesses, it returns to idle mode.

4.4.3 Wake-Up Management

Table 4-33 shows the wake-up management registers.

Table 4-33. Wake-Up Management Registers

Register Name Physical Reset Description
Address Source!

DSP Subsystem Wake-Up-Management-Associated Registers

PM_WKEN_DSP 0x4800 88A0 w Controls the wake-up behavior of the DSP IPI inter-
face
PM_WKDEP_DSP 0x4800 88C8 w Controls the dependency of the DSP power domain

wakeup on other power domain wakeups

1) Reset source: W = Warm reset, C = Cold reset. For more information about the sources of warm and cold resets,
see Chapter E] Power, Reset, and Clock Management.

The PM_WKEN_DSP.EN_DSP_IPI bit controls the IPI port wake—-up enable
(0 = DSP IPI wakeup is disabled, 1 = DSP IPl wakeup is enabled).

The PRCM register PM_WKDEP_DSP controls the wake-up relationship of
the DSP power domain to the MPU, CORE, and WKUP power domains. For
more information, see Chapter ] Power, Reset, and Clock Management

4.4.4 Reset Management

The DSP subsystem receives three reset signals from the PRCM module in
the OMAP2420. Table 4-34 shows the DSP power domain registers that con-
trol the reset signals to the DSP subsystem. (These registers are not in the
DSP subsystem, but in the PRCM register space.)
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Table 4-34. DSP Subsystem Reset Management Registers

Register Name Physical Reset Description
Address Source!

Reset-Management-Associated Registers

RM_RSTCTRL_DSP 0x4800 8850 w Controls DSP power domain software reset behav-
ior.

RM_RSTCTRL_DSP.RST1_DSP = DSP_RST1_N
signal.

RM_RSTCTRL_DSP.RST2_DSP = DSP_RST2_N
signal.

RM_RSTST_DSP 0x4800 8858 C Stores the source of the most recent reset to the
DSP power domain. (More than one cause can be
reported for a reset.)

1) Reset source: W = Warm reset, C = Cold reset. For more information about the sources of warm and cold resets,
see Chapter E Power, Reset, and Clock Management.

4.4.4.1 Application Reset Rules
The rules to assert the input reset signals are as follows:

Step1: If CORE_RST N is asserted, DSP_RST1_N must also
be asserted.

Step2: If DSP_RST2 N is asserted, DSP_RST1_N must also be
asserted (and also CORE_RST N, because of Step 1).
Step 3: The rules to deassert the various input reset signals are as follows:

B DSP_RST2_N must be deasserted before DSP_RST1_N is deas-
serted.

B CORE_RST_N must be deasserted before DSP_RST1_N is deas-
serted, to give access to a configuration port. There is no issue in
deasserting CORE_RST_N when DSP_RST1_N is not also deas-
serted, because interrupts are masked after reset.

Table 4-35 is a summary of authorized reset configuration.

Table 4-35. Reset Assertion and Release Dependencies

Assertion Dependencies Deassertion Dependencies
DSP_RST1_N CORE_RST_N and DSP_RST2_N deasserted
DSP_RST2_N Assertion of DSP_RST1_N DSP_RST2_N must be deasserted before
Assertion of CORE_RST_N DSP_RST1_N.
CORE_RST_N Assertion of DSP_RST1_N

4.4.4.2 Accessing DSP Local Memories During Reset

An L3 initiator can access the DSP local memories when the DSP is under re-
set (DSP_RST1_N active). The DSP internal memories are automatically re-
leased from standby mode by the DSP core on an IPI port access to the DSP
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subsystem. (See Section B4 1.3, DSP Subsystem Active to Idle Mode Transi-
tion.)

The DSP_RST2_ signal must be deasserted before the DSP local memories
are accessed through IPI.

4.4.4.3 Timing Constraints on DSP Subsystem Resets

The DSP_RST1_N must be released at least 10 DSP_ICLK cycles (where
DSP_ICLK is a divided clock from DSP_FCLK) after the DSP_RST2_N is
released. This must be guaranteed by the software.

The DSP_RST1_N must remain active for at least 4 DSP_ICLK cycles.

Accesses to the intrusive port of the DSP subsystem must not occur within 20
DSP_ICLK cycles before and after the release of the DSP_RST1_N signal.

Some modules can be reset independently by software by programming the
soft reset bit (register bit SYSCONFIG[1] is the soft reset bit for modules that
support the open-core protocol [OCP)] SYSCONFIG register) in the OCP con-
figuration register. This bit has the same effect on the module logic as the hard-
ware signal.

445 Clock Management
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The DSP subsystem receives clocks from the PRCM module in the
OMAP2420. PRCM registers are used to control the power-up/reset behavior
of the DSP subsystem. Table 4-36 shows the DSP power domain registers
that control the clocks to the DSP
subsystem. (These registers are not in the DSP subsystem, but are in the
PRCM register space.)
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Table 4-36. DSP Subsystem Clock-Management Registers

Register Name Physical Reset Description
Address Source!

DSP Subsystem Clock-Management-Associated Registers

CM_FCLKEN_DSP 0x4800 8800 w Controls functional clock activity to the DSP power
domain

CM_ICLKEN_DSP 0x4800 8810 w Controls interface clock activity to the DSP power
domain

CM_IDLEST_DSP 0x4800 8820 w Allows checking status of the DSP IPI idle mode and
DSP subsystem standby mode

CM_AUTOIDLE_DSP 0x4800 8830 W Allows enabling/disabling auto management of the
DSP IPI clock with the DSP domain power state
transition

CM_CLKSEL_DSP 0x4800 8840 w Controls selection of the DSP subsystem and DSP

interface clock frequencies

CM_CLKSTCTRL_DSP  0x4800 8848 w Controls DSP subsystem clock enabling during AC-
TIVE to INACTIVE power state transition

1) Reset source: W = Warm reset, C = Cold reset. For more information about the sources of warm and cold resets,
see Chapter b] Power, Reset, and Clock Management.

4.4.5.1 Controlling IPI Idle Mode

The DSP subsystem allows the IPI interface to enter a low-power mode during
times of inactivity.

PRCM registers CM_ICLKEN_DSP[1] and CM_AUTOIDLE_DSP[1] work to-
gether on the idle conditions for the intrusive port interface of the DSP subsys-
tem, as shown in Table 4-37.

Table 4-37. IPI Idle Mode Control

CM_ICLKEN_DSP[1] CM_AUTOIDLE_DSP[1] Description
(physical address (physical address
= 0x4800 8810) = 0x4800 8830)
0 X Intrusive port is put in idle mode unconditionally.
1 0 Intrusive port is not put in idle mode (even when

DSP core and DSP DMA are in idle mode).

1 1 Intrusive port is put in idle mode when DSP core
and DSP DMA are put in idle mode.

The activity status of the IPI port can be checked by accessing the
CM_IDLEST_DSPI1] field (physical address = 0x4800 8820) in the PRCM
module.

4.4.5.2 DSP DMA Clock Gate Control

Writing 0 to the DSPSS_GCR.dDMACIKEnable disables the input clock signal
of the DSP DMA to optimize power when the DSP DMA is not in use.
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When disabling the DMA module, DSP software must check that there is no
nonsynchronized enabled channel and that synchronized channels are not
being serviced.

If there are synchronized channels, software must clear this bit for the DMA
request event triggering the enabled DMA channels to be serviced. The DMA
requests hangs waiting for service until this bit is cleared.

It is recommended to use this bit only when the DSP DMA has long periods
of inactivity.

4.4.6 DSP MMU Programming Model

4.4.6.1 Configuring the DSP MMU

The DSP MMU must be configured while the DSP subsystem has no pending
transactions. A good programming rule is to configure the DSP MMU
(including TTB initialization) while the DSP and the dDMA are under reset.

For peripherals external to the DSP subsystem, the IPI register bits IPI_
IOMAPI[5:0] (/O map base address field) must be programmed in the same
sequence and coherently with the DSP MMU.

Note:

It is possible to program the DSP MMU so that DSP local memory can be
accessed by the DSP through the DSP MMU/L3/IPI, assuming that the fire-
wall on the L3 connection to the intrusive port of the DSP subsystem is con-
figured to enable such an access and that the MMU is first configured by the
MPU (ARM1136) to ensure that there is an address translation for addresses
of the MMU configuration registers. For details about how to
configure the L3 firewalls, see Chapter B, Internal Interconnect.

4.4.6.2 Enabling DSP MMU and Initializing the TTB
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After reset, the TLB is empty and the MMU is disabled.

The MMU_LOCK register fields must be initialized by the MPU before enabling
the DSP MMU. TLB entries can then be initialized as needed, starting from
entry zero and incrementing the CurrentVictim field value in the MMU_LOCK
register as each entry is written. The DSP MMU register bits
MMU_LOCK][15:10] (base value field) can be set to lock the initialized TLB en-
tries if the table walker is to be enabled.

If required, the TTB is then programmed and the table walker enabled.

The MMU can then be enabled (a single write to the CNTL REG register), and
the DSP can be released from reset.

If some TLB entries are not initialized (and the CurrentVictim counter has not
reached the maximum MMU entry count (32 entries), the table walker fills the
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TLB sequentially on misses until the CurrentVictim value reaches the maxi-
mum entry limit. The MMU random replacement algorithm is then activated for
subsequent misses.

The replacement algorithm ensures approximately equal probability of replac-
ing any TLB entry that is not locked. The entries used for successive
replacements should be sufficiently uncorrelated to avoid repeated misses
caused by coincidence with software repeat/loop lengths.

4.4.6.3 Lock Mechanism and the Current_Victim Counter

Any of the 32 TLB entries in the DSP MMU can be locked; however, a maxi-
mum of only 31 entries can be locked. The lock mechanism prevents an entry
of the TLB from being replaced by another entry when a TLB miss occurs. If
the BASEVALUE (BaseValue) field of the MMU_LOCK register is > 0, TLB
entries from BaseValue — 1 to 0 are locked.

The CurrentVictim counter of the MMU_LOCK register specifies the location
of the entry, which is loaded or replaced.

A TLB miss fault does not occur if the hardware table is enabled.

4.4.6.4 TLB Fault Handling
Two types of faults can occur:

[ TLB miss with table walker disabled: No translation is found for the
virtual address required. If the hardware table walker is disabled, a fault
is generated.

[d Translation fault: No translation is found for the virtual address required
(TLB miss), and the hardware table walker is enabled, but no page table
entry exists for the requested address.

When a fault occurs, an interrupt is generated. An interrupt status register
(ISR) is then responsible for fault recovery. The DSP is stalled by the MMU
while the fault is handled. For example, for a TLB miss, the ISR can load the
missing entry from the page table.

The ISR can determine the cause of the abort interrupt by reading the
MMU_IRQSTATUS register. The virtual address that caused the fault can be
determined by reading the MMU_FAULT_AD register.

In the case of a TLB miss, the MMU continues to service the DSP request im-
mediately after a valid TLB entry is written. In the case of a translation fault,
the ISR releases the MMU by writing to the ISR. The MMU continues servicing
the DSP request. The ISR can also terminate DSP operation by resetting the
DSP and the MMU.

4.4.6.5 |Initializing Locked TLB Entries
Follow this procedure to load a TLB manually.

Step 1: Load the virtual address, the preserved bit, the valid bit, and the sec-
tion/page size in the MMU_CAM register.
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Step 2: Load the physical address and the endianness/element_size bits in
the MMU_RAM register.

Step 3: Update the CURRENTVICTIM field in the MMU_LOCK register
(specifying the location of the entry to be loaded).

Step 4: Set the LDTLBITEM bit of the MMU_LD_TLB register to load these
values.

The valid bit determines which MMU_CAM entries are used in address com-
parison.

4.4.6.6 Flushing TLB Entries

The entire TLB can be flushed at once by setting the GLOBALFLUSH bit in the
MMU_GFLUSH register. TLB entries with a preserved bit set to 1 (bit P in the
MMU_CAM register) are not flushed. The preserved bit should be used only
on locked TLB entries, because it does not prevent replacement by the table-
walking logic.

Regardless of the preserved bit setting, a specific TLB entry can be flushed
by setting the FLUSHENTRY bit in the MMU_FLUSH_ENTRY register. The
entry to be flushed is specified by the virtual address in the MMU_CAM regis-
ter.

4.4.6.7 Table-Walking Logic
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The 32 entries of the TLB may not be sufficient to store all the necessary
translations for all the memory space to be accessed. In this situation, a DSP
access generates a TLB miss when a virtual address with no matching transla-
tion is presented to the MMU. If the hardware table walker is disabled, this miss
generates an interrupt to the MPU while the DSP is held in a stalled state. The
MPU system software can update the TLB with the required translation and
release the DSP. However, a more efficient option is to enable the table walker.

When the hardware table walker is enabled, it automatically fills the TLB when
misses occur. When a memory access is made and there is no TLB entry for
the virtual address, the table walker loads the missing entry from the page
table stored in system memory.

The OMAP2420 system memory area must be initialized with the page des-
criptors (which are implementation-dependent and in line with the hardware
table-walking logic design). The translation table base address, in the
MMU_TTB register, must also be initialized with the (physical) address of this
memory area before enabling the MMU.

When a TLB miss occurs, a level 1 descriptor is read based on the virtual ad-
dress and the value of the TTB register. The read value gives information to
the MMU about the page (page size, endianness, data type, and upper bits of
the physical address). If required, a second-level descriptor is read with re-
spect to the translation table hierarchy. In this case, the level 1 descriptor ad-
dress field and the middle part of the virtual address give the address where
this level 2 descriptor is read. When the value of this second-level descriptor

SWPU107



Programming Model
is read, the MMU finally builds the TLB entry. The table-walking logic writes into
one of the TLB lines (CAM or RAM) between BaseValue and 31.

For more information about the table translation hierarchy, see Chapter ]
Memory Management Units.

4.4.7 Intrusive Port Interface Programming Model

4.4.7.1 IPI Configuration

The IPI must be programmed when no access to the DARAM or SARAM is
pending in the system. The software must ensure that no enabled program
transfers from system DMAs or accesses from other CPUs to the DSP local
memories occur during IPl programming. Programming the IPI during ac-
cesses to the DSP local memories through the DSP subsystem
intrusive port has undefined effects.

After reset, the IPI propagates the requests on its slave port to its master port,
without performing any conversion.

4.4.7.2 Enable/Disable IPI Endianness Conversion

4.4.7.3 IPI Reset

If the IPI_ENABLE bit is clear, the ELEMENT_SIZE information is not taken
from the look-up table. Instead, the data type used is constantly 32-bit. This
means that an access on the slave port while the IPI_ENABLE bit is clear is
not endianness-converted on the request path or on the response path.

Data are not altered by concurrent asynchronous enable/disable of the en-
dianness conversion feature.

At reset, the IPI ELEMENT_SIZE information is undefined (however, a read
to the IPI_INDEX REGISTER returns a constant 32-bit default value). The
IPI_ENABLE bit field is cleared. For more information about slave port ac-
cesses while IPI_ENABLE is clear, see Section DSP Subsystem Over-
view.

4.4.7.4 IPI Look-Up Table Initialization

4.4.8 DSP Boot
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It is highly recommended that the software update all the entries of the IPI table
before issuing a request on the IPI data slave port. During look-up table initiali-
zation, the IPI_ENABLE bit must be clear (IPI disabled). Initializing the look-up
table when IPI_ENABLE is set has undefined effects.

DSP IPI register IPI_INDEX. (PAGEINDEXVALUE field) is the index in the
look-up table that points to memory attributes as defined in the IPI_ENTRY
register, for the memory regions (pages) in the range:

Index[0] = 0Ox00000-0x00FFF
Index[1] = 0x01000-0x01FFF

Index[39] = 0x27000-0x27FFF

Before the DSP can boot, the OMAP MPU must perform the following initializa-
tion sequence:
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Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

Step 11:

The MPU sets the CM_FCLKEN_DSP.EN_DSP bit in the PRCM
module.

The MPU clears the RSTCTRL_DSP.RST2_DSP bit in the PRCM
module to release the DSP MMU and IPI from reset. DSP is main-
tained under reset, because the
PRCM.RSTCTRL_DSP.RST2_DSP bit value is kept at 1.

The MPU configures the IPI look-up table with the based, element-
size memory attributes. When the IPI look-up table is configured, the
MPU sets the IPI_ENABLE.Enable bit.

The MPU uploads code in DSP local memories, if required.

The MPU programs the IPI_ DSPBOOTCFG.DSPBootMod bit field
to select the boot mode for the DSP.

The MPU programs the IPI_ IOMAP.IOMapBaseAddr bitfield, to set
the base address of the 1/0O page in virtual DSP memory space. This
must be done coherently with DSP MMU programming so that con-
secutive address conversions lead to the physical address of the
correct 1/0 memory location.

The MPU programs the DSP MMU translation tables in memory and
updates the base address of those tables in the MMU_TTB.TTBAd-
dress bit. It can then set the MMU_CNTL.MMUEnable and
MMU_CNTL.TWLEnable bits.

The MPU can protect the programming of the DSP MMU and IPI
from erroneous accesses by configuring the firewall associated with
the slave port of the DSP subsystem, in the L3 interconnect.

The MPU must wait 20 cycles of the DSP subsystem clock (divided
clock).

The MPU releases the DSP from reset by writing O in the
RSTCTRL _DSP.RST1_DSP bit.

The DSP boots according to the value of the IPI_
DSPBOOTCFG.DSPBBootMod bit.

This sequence must be applied each time the DSP subsystem is powered off
(after a cold reset of the device and after a DSP subsystem wakeup from OFF

state).

When the IPI_DSPBOOTCFG.DSPBootMod bit equals 0, the boot address
OxFFFFOO is in external memory. The DSP MMU translation table must include
an address translation for this virtual address, to the physical address that
points to the boot code.

When the IPI_DSPBOOTCFG.DSPBootMod does not equal 0, the boot ad-
dress OxXFFFFOO is in a ROM internal to the DSP subsystem. It is recom-
mended that the boot-loader be placed at this address.
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4.4.8.1 Selecting the Boot Mode of the DSP

The boot mode of the DSP is set by the DSP IPI register bits
IPI_ DSPBOOTCFG[3:0]. The value stored by the MPU at
IPI_DSPBOOTCFG[2:0] sets the value of the DSP core register BOOT-
MODI3:0] when the DSP core is released from reset.

The DSP core always starts at address OxFFFFOOh; however, the setting of
DSP core register bits BOOTMODI3:0] determines how this address gets
mapped. If BOOTMODI3:0] is set to 0000b at reset, the DSP core hardware
maps OxFFFFOOh to external memory and ignores the bootloader in internal
PDROM. Any other setting of DSPBOOTMOD[3:0] automatically maps
O0xFFFFOOh to the 64-KB internal PDROM and launches the bootloader stored
there. The bootloader subsequently reads the BOOTMOD[3:0] value to deter-
mine which of several DSP CPU boot sequences to run, according to
Table 4-38. Boot sequences and mapping on IPI_DSPBOOTCFG.DSPBoot-
Mod values are
defined by ROM software.

Table 4-38. Boot Configuration Summary (per PDROM Software)

BOOTMODI3:0] Boot Start (8-Bit Word) Address of Notes
Process CPU after Bootloader Program
is Executed
0000 No boot FFFFOOh (reset vector from Bootloader stored externally
memory external to UMA v2.3)
0001 No boot download 080000h (external) Bootloader maps DSP CPU start
(pseudo-direct execution to external memory,
boot) address 0x080000h
0010 Idle state Not applicable In this mode, the code executed
from internal PDROM sets the
domains of the DSP core to idle
mode. The DSP can be waked
up from its idle mode by a new
reset.
0011 16-bit external User-defined (on-chip RAM) Bootloader reads boot table from
memory external memory at address
0x080000h, copies the program
code to internal RAM, and on
completion branches to the des-
tination address of the first sec-
tion copied. (External memory
data bus width = 16 bits)?
0100 32-bit external User-defined (on-chip RAM) Bootloader reads boot table from
memory external memory at address

0x080000h, copies the program
code to internal RAM, and on
completion branches to the des-
tination address of the first sec-
tion copied. (External memory
data bus width = 32 bits)?
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Table 4-38. Boot Configuration Summary (per PDROM Software) (Continued)

BOOTMODI3:0] Boot Start (8-Bit Word) Address of Notes
Process CPU After Bootloader Program
is Executed
0101 API boot 010000h  On-chip SARAM MPU processor loads code and

data directly into DSP memory
while the DSP is in reset. The
DSP executes the loaded code
when released from reset. API
boot does not use a boot table.
The bootloader code runs from
internal PDROM after the MPU
loads the desired code and data
and releases the DSP from reset
and branches to word address
0x08000h at the beginning of the
internal SARAM block.

Other values

No boot download 024000h (on-chip SARAM)

1) The MPU must ensure that the DSP MMU is configured correctly so that when the DSP jumps to address
0x080000h, it is pointed to valid memory space.

4.4.9 Defining Base Address of /0-Space
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The base address of the 1/O-space in memory space can be changed by the
MPU software by writing in the IPI_IOMAP.IOMapBaseAddr field the 6-bit in-
dex of the I/O page in the 16M-byte memory address space (pages are 256KB
large, yet only 128K bytes are used because the 2K-byte peripheral configura-
tion address space is mapped on 4K-byte pages). (For information about ad-
dress biasing, see Section B.3.1, DSP Memory and I/O Space Overview.)

It is highly recommended to configure the IPI_IOMAP.IOMapBaseAddr field in
the DSP MMU translation table setup sequence. Both DSP MMU and IPI mod-
ules can be released from reset independently of the DSP so that it is possible
to configure both of them while the DSP is under reset. Moreover, the IOMap-
Address change is effective only on release of the reset of the DSP.

Before changing the IPI_IOMAP.IOMapBaseAddr setting, MPU software must
ensure that the DSP is not currently performing external accesses. It is highly
recommended that this value be changed while both the DSP core and the
DSP DMA are under reset.

The DSPSS_IOMAP.IOMapBaseAddr bitfield is updated with the IPI_
IOMAP.IOMapBaseAddr bitfield the cycle after the release of the DSP from re-
set. The DSPSS_IOMAP.IOMapBaseAddr bit is the value used to decode
addresses in the DSP subsystem interconnect. The DSPSS_|IOMAP register
is read-only and is private to the DSP.

Software must never write 0x00 to the IPI_IOMAP.IOMapBaseAddr bitfield,
because base address 0x00 is reserved for accesses to local memories. Writ-
ing 0x00 to the IPI_IOMAP.IOMapBaseAddr has an undefined effect. All other
values are possible, assuming that they are programmed in conjunction with
and coherently with the memory-management unit configuration of the DSP
subsystem.
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The address resulting from the address biasing for I/O accesses is still in the
DSP virtual address space and must be converted by the DSP MMU to a physi-
cal address in OMAP system space. Thus, the IPI_IOMAP.IOMap
BaseAddr field must be configured coherently with the programming of the
DSP MMU translation tables.

Note:

The IPI_IOMAP.IOMapBaseAddr value must be set statically by the MPU
and known statically (at compile time) by DSP applications.

The DSP DMA-generated address must be in the 16-MB range of the DSP
memory space; that is, bits 31 to 23 of the generated address are always
cleared. Programming the DSP DMA with transfers that generate addresses
up to the 16M-byte range of the DSP space has undefined effects. The DSP
software ensures that accesses are bounded in the DSP space 16M-byte
range. No error or interrupt is generated in cases where an access within a
DMA transfer goes beyond this bound.

The DSP DMA must be programmed as big-endian when accessing DSP local
memories. Little-endian access to DSP local memories resulting from a DSP
DMA channel transfer has undefined effects.

For more information about the DMA programming model, see Chapter B]
DMA.

4.4.11 DSP Core Instruction Cache/Prefetch Buffer Programming Model

4.4.11.1 Enabling/Disabling the Prefetch Engine

The instruction prefetch engine in the DSP core can be enabled/disabled by
writing to the DSP core register IGCR (PrefetchEnable) bit.

Writing 1 to the IGCR[13] bit enables the prefetch functionality. If the I-cache
is enabled, I-cache misses the result in advance fetch of the next line in
memory. If the I-cache is disabled, the prefetch engine is disabled, as well.

Writing O to the IGCR[13] bit disables the prefetch functionality independently
of the configuration of the I-cache.

Table 4-39 summarizes the possible configurations of the instruction caching
mechanisms in the DSP subsystem.

Table 4-39. Prefetch Engine and I-Cache Configurations

DSP Core MMR I-Cache.PrefetchEnable I-Cache Prefetch Engine
Register ST3_55.CAEN
0 X Disabled Disabled
1 0 Enabled Disabled
1 1 Enabled Enabled
SWPU107 4-63



Programming Model

The instruction prefetch engine has packing capability when the prefetch en-
gine is disabled.

At reset, I-cache.PrefetchEnable is 0 so that the prefetch engine is disabled.

4.4.11.2 Protecting Against Advance Fetch

While the instruction prefetch engine is hardware-protected against doing ad-
vance fetch across 4KB-page boundaries, the I-cache and the C55x DSP in-
struction buffer queue (IBQ) are not.

An instruction fetch of the DSP can result in an advance fetch of a maximum
of 64 bytes in external memory. The worst case is when the instruction is a 16-
bit GOTO instruction at the very last 2 bytes of a 4-KB page. In this case, the
64 bytes after this instruction are not executed by the DSP but are fetched in
advance jointly by the IBQ and the I-cache. This implies an
additional 16-byte fetch if the prefetch engine has 1 line, and an additional
16-byte fetch if the prefetch engine has 2 lines.

Instruction fetches can have undesired behavior in the following cases:

[ Access to an |/O peripheral (for which read might have destructive side ef-
fects)

[ Access to a secured memory region protected against reads from the DSP

The DSP code must be padded with NOPs on the 64 bytes after the last in-
struction if DSP code is in internal memory, and with 96 bytes after the last in-
struction if the code is in external memory.

Note:

The first 96 bytes of the 1/0O space consist of the following DSP core registers:
ICR, ISR, IMSCR, IMSSTR, APISIZE, and BOOTMOD. Reads to these reg-
isters have no side effects; therefore, for programs with the last instruction
close to the 1/O space, there is no requirement to protect against advance
fetch.

4.4.12 Accessing Peripherals

DSP subsystem access to certain system peripherals requires the constraint
of regular memory semantics by disabling or managing specific performance
optimizations in the DSP core and its memory hierarchy. These performance
optimizations and their associated issues relative to DSP peripheral accesses
are described in the following paragraphs along with suggested peripheral ac-
cess methods.

4.4.12.1 Peripheral Access Optimization

Write Posting

A write to a DSP peripheral configuration register can cause the DSP to wait
for completion before continuing execution. A good example is the write to
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clear an interrupt before the corresponding interrupt service routine acknowl-
edges the reception of the interrupt to the DSP; this write is completed in the
external interrupt source before the ISR acknowledge is executed (for the
C55x DSP, clear of the local mask bit). For regular memory accesses, the DSP
issues the write to the memory hierarchy without waiting for completion at the
end target. This write is said to be buffered or posted.

The DSP subsystem, memory hierarchy, and end peripherals provide soft-
ware controllability of this optimization so that the execution of the instruction
after a write to such a peripheral is stalled until the write is complete. When
write-posting optimization is globally disabled, the write is referred to (in the
scope of this document) as a nonposted write. For more information, see Sec-
tion B3.3.3, Data Master Port.

Data Internal Bypass

A read access to a peripheral configuration register can also have side effects.
An example in the OMAP2420 is a read to one of the message registers of the
mailbox module, which, when complete, can cause the mailbox to generate
an interrupt to the message source that the mailbox is empty (or not full).

Generally, the DSP is stalled until the read data is back from the end peripher-
al; thus, there is no uncertainty about read access completion. However, in
certain circumstances, such as a write followed by a read at the same address,
in the instruction flow, the data read comes directly from the pipe stage (data
internal bypass optimization), not from the end peripheral. Thus, the comple-
tion of the associated read access side effect, and possibly even the comple-
tion of the read operation itself, is not ensured when the DSP resumes execu-
tion.

The DSP subsystem, memory hierarchy, and end peripherals provide soft-
ware controllability of this optimization, so that the execution of the instruction
after a read to such a peripheral is stalled until the read is complete. Use of
either of the two DSP peripheral access methods described in the subsequent
subsections ensures that the read is complete before the C55x continues to
the next instruction.

Write/Read Reordering
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Because of potential system-level side effects of both reads and writes, correct
ordering between reads and writes is required when accessing DSP peripher-
als, even to different addresses. Because of the DSP internal pipeline architec-
ture, accesses to regular memory by the DSP can issue a read before a write,
even if the write occurs first in the program execution (with the condition that
there is no address collision). This is acceptable for regular memory, as no de-
pendency is expected between the two operations. However, this is not ac-
ceptable for peripheral registers to which writes and/or reads can have sys-
tem-level effects. Use of either of the two DSP peripheral access methods de-
scribed in Section 2123 ensures that read and write accesses are locked
to the order of program execution.
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4.4.12.2 DSP Peripheral Access Methods

The DSP subsystem offers two methods of generating guaranteed access to
DSP peripherals:

(O Dedicated peripheral address space (I/O space)

[ Software macros to provide the same type of protected access to the uni-
fied address space (MEM space)

I/O Space Addressing

The C55x DSP core natively provides special addressing modes to protect ac-
cesses to DSP peripherals. When using these addressing modes, accesses
are pipeline-protected and writes are not posted. Also, data internal bypass
from posting buffers is not used, because writes do not go through the posting
buffers.

1/O Software Macros

The READ_IO and WRITE_IO software macros, defined in subsection
READ 10 Macro and subsection WRITE 10 Macro, respectively, allow ac-
cess to DSP peripherals mapped to the unified DSP memory space. These
macros allow protected access to peripherals mapped onto MEM space exact-
ly as if they were mapped onto the I/O space, except that the protection is by
software rather than in hardware. These macros flush the C55x DSP pipeline
before and after execution of regular access (to ensure pipeline protection),
ensure that interrupts are globally disabled during that process to make it
atomic, and ensure that write posting is disabled before executing the regular
write.

Note:

It is not required to use these 1/0 macros if the only purpose is to disable write
posting. You can manually disable/enable write posting by clearing/setting
the register bit DCR[7] (WPE bit) in the DSP core.

See Section E.3.1], DSP Memory and I/O Space Overview, for an overview of
DSP subsystem unified memory (program, data, and I/O memory spaces).
Also see Section f.4.9, Defining Base Address of I/O Space, for instructions
for how to set the base address of the DSP I/O space mapped to DSP MEM
space.

Note:

The DSP subsystem does not ensure strongly ordered accesses. All
accesses made using 1/O-space addressing are processed in the order
dictated by the program execution flow.

Because reads through the DSP core D-port can be executed before a preced-
ing write access (because of the architecture of the DSP instruction pipeline),
the pipeline must be flushed before I/O space reads through the D-port.
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Also, because posted writes through the DSP core D-port go through a store
buffer, use a macro to ensure correct ordering and completion of the write.

The following macro allows you to read IOs through the
D-port:

;  The macro modifies TO
READ IO .macro Reg, Mem

; flush the pipeline to prevent the read to be executed
before preceding writes

*port (#0x000E) = TO
TO = *port (#0x000E)
; Read from DPORT
Reg = Mem

.endm

; The following macro allows you to write to 1IOs
through the D-port

;  The macro modifies TC1l and TC2
WRITE IO .macro Mem, Reg
pshboth (XARO)
; set INTM to 1 (mask interrupts) and get old value

TCl = bit(@STl_L, #STl_INTM), bit(@STl_L, #STl_INTM) =
1 || mmap()

; flush pipeline to make sure that the write is fin-
ished and that INTM is set

*port (#0x000E) = ARO
ARO = *port (#0x000E)
; write posting is controlled by bit #7 of GCR register

ARO = #7

; disable write posting and get old value of WPE bit
.1f$isdefed ("GCR_800")
; 5510 design, GCR is mapped to @0x800
TC2 = bit (*port (#0x800), ARO)
bit (*port (#0x800), AR0) = #0

.elseif sisdefed(”GCR_200")
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; 5502 design, GCR is mapped to @0x200
TC2 = bit (*port (#0x200), ARO)
bit (*port (#0x200), ARO0) = #0

.endif

; TWO cycles are needed for the write to WPE to be
effective

NOP
NOP
; this pop followed by the next push is here
; to prevent the case where the memory access uses ARO
XARO = popboth ()
; write to DPORT
Mem = Reg
pshboth (XARO0)
; write posting is controlled by bit #7 of GCR register
ARO = #7
; restore write posting flag
.ifsisdefed (”GCR _800")
; 5510 design, GCR is mapped to @0x800
if (TC2) execute(D UNIT)
bit (*port (#0x800), ARO0O) = #1
.elseif $isdefed(”GCR _200")
; 5502 design, GCR is mapped to @0x200
if (TC2) execute(D_UNIT)
bit (*port (#0x200), AR0) = #1
.endif
; restore INTM flag
if (!TCl) execute(D UNIT)
bit (ST1, #ST1 INTM) = #0

; flush the pipeline to make sure that the write is
finished

*port (#0x000E) = ARO
ARO = *port (#0x000E)
XAR0 = popboth ()

.endm
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4.5.1 DSP Subsystem Register Map

Table 4-40. DSP Subsystem Register Map

DSP Subsystem Registers

Module Name Base Address Size Comments
DSP core 0x0000! 18K bytes DSP 1/O space
dINTC 0xFC 9000 1K bytes DSP memory space
DSP SS Gilobal 0xFC B0002 3 2K bytes DSP memory space
dDMA O0xFC C0002: 3 4K bytes DSP memory space
DSP MMU 0x5A00 00004 64K bytes OMAP2420 memory space
(physical)
IPI 0x5900 0000 4K bytes OMAP2420 memory space

(physical)

1) DSP core configuration registers are accessible only from DSP |/O space memory

2) The DSP global configuration registers and INTC and DMA modules are private peripherals that can be
accessed only by the DSP. (They are not visible to the L3/MPU.)
3) The base address for dINTC, dDMA, and DSP global configuration registers in this table is based on an IOMA ad-
dress offset set to the default of (0x3F*256KB) = 0xFC 0000. For more information about setting IOMA, see Section
FZ3, Reset Management.

4) The DSP MMU is a DSP public peripheral that can be accessed by both the DSP and the MPU.

4.5.2 Module Register Mapping Summary

Table 4-41. DSP INTC Register Summary (Private)

Register Name Type Register Width Virtual Address Virtual Address
(Bits) (DSP Memory Space, (DSP 1/O Space,
Byte Address) Byte Address)
INTC_REVISION R 32 OxFC 9000 0x4800
INTC_SYSCONFIG RW 32 OxFC 9010 0x4810
INTC_SYSSTATUS 32 O0xFC 9014 0x4814
INTC_SIR_IRQ 32 OxFC 9040 0x4840
INTC_SIR_FIQ 32 OxFC 9044 0x4844
INTC_CONTROL RW 32 OxFC 9048 0x4848
INTC_PROTECTION RW 32 OxFC 904C 0x484C
INTC_IDLE RW 32 OxFC 9050 0x4850
INTC_ITRO R 32 OxFC 9080 0x4880
INTC_MIRO RW 32 OxFC 9084 0x4884
INTC_MIR_CLEARO RW 32 OxFC 9088 0x488C
INTC_MIR_SETO RW 32 OxFC 908C 0x488C
INTC_ISR_SETO RW 32 OxFC 9090 0x4890
INTC_ISR_CLEARO RW 32 OxFC 9094 0x4894
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Table 4-41. DSP INTC Register Summary (Private) (Continued)

Register Name Type Register Width Virtual Address Virtual Address
(Bits) (DSP Memory Space, (DSP 1/O Space,
Byte Address) Byte Address)
INTC_PENDING_IRQO R 32 0xFC 9098 0x4898
INTC_PENDING_FIQO0 R 32 0xFC 909C 0x489C
INTC_ILRO - RW 32 0xFC 9100- 0x4880 —
INTC_ILR31 0xFC 917C 0x48BE

Table 4-42. DSP DMA Register Summary (Private)

Register Name Type Register Virtual Address Virtual Address
Width (DSP Memory (DSP I/O Space,
(Bits) Space, Byte Address)
Byte Address)
DMA4_REVISION R 32 0xFC C000 0x6000
DMA4_IRQSTATUS_LO RW 32 0xFC C008 0x6008
DMA4_IRQSTATUS L1 RW 32 0xFC Co0C 0x600C
DMA4_IRQSTATUS L2 RW 32 0xFC C010 0x6010
DMA4_IRQSTATUS L3 RW 32 OxFC C014 0x6014
DMA4_IRQENABLE_LO RW 32 O0xFC C018 0x6018
DMA4_ IRQENABLE_LA1 RW 32 0xFC C01C 0x601C
DMA4_IRQENABLE_L2 RW 32 0xFC C020 0x6020
DMA4_IRQENABLE_L3 RW 32 OxFC C024 0x6024
DMA4_SYSSTATUS R 32 OxFC C028 0x6028
DMA4_OCP_SYSCONFIG RW 32 0xFC C02C 0x602C
DMA4 _CAPS 0 R 32 O0xFC C064 0x6064
DMA4 _CAPS 2 R 32 0xFC C06C 0x606C
DMA4_CAPS_3 R 32 0xFC C070 0x6070
DMA4_CAPS 4 R 32 OxFC C074 0x6074
DMA4_GCR RW 32 O0xFC C078 0x6078
DMA4 CCR__0 23 RW 32 0xFC C080- 0x6080 —
O0xFC C920 0x6920
DMA4_CLNK_CTRL__0_23 RW 32 0xFC C084- 0x6084 —
OxFC C924 0x6924
DMA4 _CICR__0_23 RW 32 0xFC C088- 0x60488—
0xFC C928 0x6928
DMA4 _CSR__ 0 283 RW 32 0xFC C08C- 0x608C—
OxFC C92C 0x692C
DMA4_CSDP__ 0 23 RW 32 0xFC C090- 0x6090 —
0xFC C930 0x6930
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Table 4-42. DSP DMA Register Summary (Private) (Continued)

DSP Subsystem Registers

Register Name Type Register Virtual Address Virtual Address
Width (DSP Memory (DSP 1/O Space,
(Bits) Space, Byte Address)
Byte Address)
DMA4_CEN__ 0 23 RW 32 0xFC C094- 0x6094 —
OxFC C934 0x6934
DMA4_CFN__ 0 23 RW 32 0xFC C098- 0x6098 —
0xFC C938 0x6938
DMA4_CSSA_0 23 RW 32 0xFC C09C- 0x609C —
0xFC C93C 0x693C
DMA4 CDSA_ 0 23 RW 32 0xFC COA0- 0x60A0 —
0xFC C940 0x6940
DMA4 _CSEI__ 0 23 RW 32 O0xFC CO0A4- 0x60A4 —
0x00FC C944 0x6944
DMA4_CSFI__0 23 RW 32 O0xFC COA8- 0x60A8 —
OxFC C948 0x6948
DMA4_CDEI__0_23 RW 32 0xFC COAC- 0x60AC —
OxFC C94C 0x694C
DMA4_CDFI__0 23 RW 32 0xFC C0BO- 0x60B0 —
0xFC C950 0x6950
DMA4 _CSAC_ 0 23 R 32 0xFC C0B4- 0x60B4 —
0xFC C954 0x6954
DMA4 _CDAC__ 0 23 R 32 0xFC C0B8- 0x60B8 —
0xFC C958 0x6958
DMA4_CCEN__ 0 23 R 32 0xFC C0BC- 0x60BC —
O0xFC C95C 0x695C
DMA4 _CCFN__ 0 23 R 32 0xFC C0CO0- 0x60C0 —
0xFC C960 0x6960
DMA4_COLOR__0_23 RW 32 0xFC C0C4- 0x60C4 —
OxFC C964 0x6964

Table 4-43.DSP IPI Register Summary (Public)

Register Name Type Register Width (Bits) Physical Address
IPI_REVISION R 32 0x5900 0000
IPI_SYSCONFIG RW 32 0x5900 0010
IPI_INDEX RW 32 0x5900 0040
IPI_ENTRY RW 32 0x5900 0044
IPI_ENABLE RW 32 0x5900 0048
IPI_IOMAP RwW 32 0x5900 004C
IPI_DSPBOOTCFG RW 32 0x5900 0050
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Table 4-44. DSP MMU Register Summary (Public)

Register Name Type Register Width (Bits) Physical Address
MMU_REVISION R 32 0x5A00 0000
MMU_SYSCONFIG RW 32 0x5A00 0010
MMU_SYSSTATUS R 32 0x5A00 0014
MMU_IRQSTATUS RW 32 0x5A00 0018
MMU_IRQENABLE RW 32 0x5A00 001C
MMU_WALKING_ST R 32 0x5A00 0040
MMU_CNTL RW 32 0x5A00 0044
MMU_FAULT_AD R 32 0x5A00 0048
MMU_TTB RW 32 0x5A00 004C
MMU_LOCK RwW 32 0x5A00 0050
MMU_LD TLB RW 32 0x5A00 0054
MMU_CAM RW 32 0x5A00 0058
MMU_RAM RW 32 0x5A00 005C
MMU_GFLUSH RW 32 0x5A00 0060
MMU_FLUSH_ENTRY RW 32 0x5A00 0064
MMU_READ_CAM R 32 0x5A00 0068
MMU_READ_RAM R 32 0x5A00 006C
MMU_EMU_FAULT_AD R 32 0x5A00 0070

Table 4-45. DSP Core Register Summary

Register Name Type Register Width (Bits) Virtual Address
(DSP 1/O Space,
Byte Address)
CMR R 32 0x0000
ICR RW 16 0x0002
ISR R 16 0x0004
IMSCR RW 16 0x0006
IMSSTR R 16 0x0008
APISIZE R 16 0x001C
BOOTMOD RW 16 0x001E
XCR RW 16 0x0200
XERR R 16 0x0204
XPSAO0 R 16 0x0206
XPSA1 R 16 0x0208
XPSA2 R 16 0x020A
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Table 4-45. DSP Core Register Summary (Continued)

DSP Subsystem Registers

Register Name Type Register Width (Bits) Virtual Address
(DSP 1/O Space,
Byte Address)
DCR RW 16 0x0400!
DERR R 16 0x04041
DPSA0 R 16 0x0406!
DPSAT R 16 0x0408!
DPSA2 R 16 0X040A!"
IERR R 16 0x0604
IPSAQ R 16 0x0606
IPSA1 R 16 0x0608
TINTO RW 16 0x0620
TINTA RW 16 0x0622
TINT2 RwW 16 0x0624
TINT3 RW 16 0x0626
SPSA0 R 16 OxOFF2
SPSA1 16 OxOFF4
TIDLE RwW 16 OxOFF6
CONFIG RW 16 OxOFFA
TMCRO RW 16 OxOFFC
TMCR1 RwW 16 OxOFFE
IGCR RW 16 0x2800
ICFLARO RW 16 0x2802
ICFLAR1 RW 16 0x2804
ICNWCR RW 16 0x2806
ICSR R 16 0x2808
ICRCR1 16 0x280A
ICRTRH1 RwW 16 0x280C
ICRCR2 R 16 0x280E
ICRTR2 RW 16 0x2810
INWMC R 16 0x2812
1) These registers are double mapped for future compatibility.
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Table 4-46. DSP Subsystem Global Configuration Registers Summary

Register Name Type Register Virtual Address Virtual Address
Width (DSP Memory Space, (DSP 1/O Space,
(Bits) Byte Address) Byte Address)
DSPSS_IOMAP R 32 0xFC B000 0x5800
DSPSS_GCR R/W 32 0xFC B004 0x5804
DSPSS_IRQSTATUS R/W 32 0xFC B010 0x5810
DSPSS_IRQENABLE R/W 32 0xFC B014 0x5814
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4.5.3 DSP Subsystem Register Descriptions

The detailed description of individual registers is given below for the DPS sub-
system IPI, DSP core modules, and global DSP subsystem configuration reg-
isters. See Chapter ] Memory Management Units, Chapter B] Internal Inter-
connect, and Chapter [@ DMA, for details about the MMU, INTC, and DMA
subsystem module registers, respectively.

4.5.3.1 IPI Register Description

Table 4-47.1PI_REVISION

Address Offset 0x00
Physical Address 0x5900 0000 Instance 1P
Description This register contains the IP revision code.
Type R
3 3222222222211 1111 11111
109 87 6 5 4|3 2109 876|543 210098|76543210
REV
Bits Field Name Description Type Reset
31:8 Reserved Read returns 0. R 0x000000
7:0 REV IP revision R
[7:4]
Major revision
[3:0]

Minor revision
Examples: 0x10 for 1.0, 0x21 for 2.1

Table 4-48.1PI_SYSCONFIG

Address Offset 0x10

Physical Address 0x5900 0010 Instance IPI1
Description This register controls the OCP interface parameters.
Type RW

0 9 8|76 5 43 2 1

Bits  Field Name Description Type Reset

31:1 Reserved Write O for future compatibility. RW  0x00000000
Read returns 0.
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Table 4-48.1PI_SYSCONFIG (Continued)

Bits  Field Name Description Type Reset
0 AUTOIDLE Internal OCP clock-gating strategy RW 0
0xO0: OCP clock is free-running
0x1: Automatic OCP clock-gating strategy is ap-

plied, based on OCP interface activity.

Table 4-49.1PI_INDEX

Address Offset 0x40
Physical Address 0x5900 0040 Instance IPI1
Description A write to this register updates the table index (pointer) used in subsequent program-

ming accesses of the Element Size Attribute Table. A read to this register returns the
current page index value and affects neither its value nor the value of the Element Size
Attribute Table Entry register. The Index register value is automatically incremented after
a read or a write access to the Element Size Attribute Table Entry register (post-incre-
ment support). Auto-increment occurs only if the least-significant byte of the Element
Size Attribute Table Entry register is accessed.

Type RW

10 9 8|76 5 43210

PAGEINDEXVALUE

Bits Field Name Description Type Reset
31:16 Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
15:0 PAGEINDEX Current element size page index value RW 0x0000
VALUE
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Table 4-50.1PI_ENTRY

Address Offset 0x44
Physical Address 0x5900 0044 Instance IPI1
Description A write to this register updates the Element Size Attribute value of the Memory Page

pointed to by the current Element Size Attribute Table Index register value. A read of this
register returns the current Element Size Attribute value of the Memory Page pointed to
by the current Element Size Attribute Table Index register value. The Element Size At-
tribute Table Index register value is automatically incremented after a read or a write ac-
cess to this Entry register (post-increment support). Auto-increment occurs only if the
least-significant byte of this register is accessed.

Type RW

0 98|76 5 43210

w
)
<
=
m
N
%)
=
|
-
m

Bits  Field Name Description Type Reset

31:2  Reserved Write O for future compatibility. RW  0x00000000
Read returns 0.

1:0 ELEMSIZEVALUE Element size value RW 0x2
0x0: 8-bit element size
0x1: 16-bit element size
0x2: 32-bit element size

0x3: Reserved

Table 4-51.1PI_ENABLE

Address Offset 0x48
Physical Address 0x5900 0048 Instance 1P
Description Writing 1 to bit O of this register enables the IPI. Writing O to bit 0 of this register disables

the IP, no endianness conversion is done by the IPI, and OCP requests are propagated
from the slave port to the master port without change. A read to this register returns the
current value of the enable bit.

Type RW
3322222222221 111111111
109 87 65 4|32109 87 6|54321098|7625 4321
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Table 4-51.1PI_ENABLE (Continued)

Bits  Field Name Description Type Reset

31:1 Reserved Write 0 for future compatibility. RW  0x00000000
Read returns 0.

0 ENABLE Enable for endianness conversion RwW 0

Table 4-52.1PI_IOMAP

Address Offset 0x4C

Physical address 0x5900 004C Instance IPI1

Description This register defines the IOMap base address for conversion from a 16-bit DSP-1/O word
address to a 24-bit DSP-MEM byte address.

Type RW

3322222222221 11 1111111

109 87 654|321 0987 6|543210098|76543210

o
a
a
<
|
9}
<
fia)
o
<
=
)
Bits  Field Name Description Type Reset
31:6  Reserved Write 0 for future compatibility. RW 0x0000000
Read returns 0.
5:0 IOMAP IOMap base address RW Ox3F

BASEADDR

Table 4-53.1PI_DSPBOOTCFG

Address Offset 0x50

Physical address 0x5900 0050 Instance IPI1
Description This register defines the DSP configuration for boot.
Type RW

2111 1)1 1 11
0 987 6|5432 1098|765 43210

DSPBOOTMODE
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Table 4-53.1PI_DSPBOOTCFG (Continued)

Bits Field Name Description Type Reset

31:4  Reserved Write 0 for future compatibility. RW 0x0000000
Read returns 0.

3:0 DSPBOOTMOD DSP boot mode RW 0x0

0000: DSP boots from external memory.

All other values: DSP boots from local ROM.

4.5.4 DSP Core Register Descriptions

Table 4-54.CMR

Address Offset 0x0000

Physical address 0x0000 0002 Instance UMA1

Description Control mode register

Type RW

33222222|]2222111 1111111

109 87 6 5 4|3 210987 6|543210098|760543 21

BERR
Reserved | ©

Bits  Field Name Description Type Reset
31:2  Reserved Write 0 for future compatibility. R 0x00000000
Read returns 0.
1 BERR XPORT bus error R 0

0x0: No bus error occurred.
0x1: DBUS or EBUS bit in XERR register is set.

0 Reserved Reserved R 0

Table 4-55.ICR

Address Offset 0x002

Physical Address 0x0000 0002 Instance UMA1
Description Idle control register

Type RW

15 14 13 12 11 10

HWA| ©
IPORT| ©
MPORT| ~
XPORT| ©
DPORT| @
DPLL| ®
DMA
DSP| ©

PERIPH| ©®
ICACHE | ™
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Table 4-55.ICR (Continued)

Bits  Field Name Description Type Reset
15:10 Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
9 HWA HWA idle RwW 0
0x0: HWA = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: HWA = 1:
Idle this module when the IDLE instruction is
executed.
8 IPORT IPORT idle RwW 0
0x0: IPORT =0:
Do not idle this module when the IDLE in-
struction is executed.
0x1: IPORT = 1:
Idle this module when the IDLE instruction is
executed.
7 MPORT MPORT idle RwW 0
0x0: MPORT = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: MPORT = 1:
Idle this module when the IDLE instruction is
executed.
6 XPORT XPORT idle RwW 0
0x0: XPORT =0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: XPORT = 1:
Idle this module when the IDLE instruction is
executed.
5 DPORT DPORT idle RwW 0
0x0: DPORT = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: DPORT =1:
Idle this module when the IDLE instruction is
executed.
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DSP Subsystem Registers

Bits Field Name Description Type Reset
4 DPLL DPLL idle. The DPLL bit must be set for DSP SS to signal RW 0
PM that it is in standby.
0x0: DPLL = 0:
Do not idle this module when the IDLE in-
struction is executed.
0x1: DPLL = 1:
Idle this module (represented by the signal
UMA_IDLE_DPLL_TR) when the IDLE in-
struction is executed.
3 PERIPH PERIPH idle. The PERIPH bit does not affect peripheral RW 0
idle control, but still needs to be set to 1 to enable DSP
SS standby.
0x0: PERIPH = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: PERIPH = 1:
Idle this module (represented by the signal
UMA_IDLE_PERIPH_TR) when the IDLE in-
struction is executed.
2 ICACHE ICACHE idle RwW 0
0x0: ICACHE = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: ICACHE = 1:
Idle this module when the IDLE instruction is
executed.
1 DMA DMA idle RW 0
0x0: DMA = 0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: DMA = 1:
Idle this module (represented by the signal
UMA_IDLE_DMA_TR) when the IDLE in-
struction is executed.
0 DSP DSP idle RW 0
0x0: DSP =0:
Do not idle this module when the IDLE in-
struction is executed.
Ox1: DSP = 1:
Idle this module when the IDLE instruction is
executed.
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Table 4-56.ISR

Address Offset 0x004
Physical Address 0x0000 0004 Instance UMA1
Description Idle status register
Type R
9 8 7 6 5 4 3 2 1 0
<[ k| k| | 2| 2] E| €] 2] %
T| o] ol o]l o | 5| | | a| o
o o o o w <
= | X| 0 a | 9
Bits Field Name Description Type Reset
15:10 Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
9 HWA HWA idle status R 0
0x0: HWA = 0:
HWA is not idled.
Ox1: HWA = 1:
HWA is idled.
8 IPORT IPORT idle status R 0
0x0: IPORT = 0:
IPORT is not idled.
0x1: IPORT = 1:
IPORT is idled.
7 MPORT MPORT idle status R 0
0x0: MPORT = 0:
MPORT is not idled.
Ox1: MPORT = 1:
MPORT is idled.
6 XPORT XPORT idle status R 0
0x0: XPORT = 0:
XPORT is not idled.
0x1: XPORT =1:
XPORT is idled.
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Table 4-56.1SR (Continued)

Bits  Field Name Description Type Reset
5 DPORT DPORT idle R 0
0x0: DPORT is not idled.
Ox1: DPORT is idled.
4 DPLL DPLL idle status R 0
0x0: DPLL = 0:
DPLL is not idled.
0x1: DPLL = 1:
DPLL is idled.
3 PERIPH PERIPH idle status R 0
0x0: PERIPH = 0:
PERIPH is not idled.
Ox1: PERIPH = 1:
PERIPH is idled.
2 ICACHE ICACHE idle status R 0
0x0: ICACHE = 0:
ICACHE is not idled.
Ox1: ICACHE = 1:
ICACHE is idled.
1 DMA DMA idle status R 0
0x0: DMA = 0:
DMA is not idled.
Ox1: DMA = 1:
DMA is idled.
0 DSP DSP idle status R 0
0x0: DSP = 0:
DSP is not idled.
Ox1: DSP =1:
DSP is idled.

Table 4-57.IMSCR

Address Offset 0x006

Physical Address 0x0000 0006 Instance UMA1
Description Idle memory standby control register

Type RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0

z
L
(%)
=

SWPU107 4-83




DSP Subsystem Registers

Table 4-57.IMSCR (Continued)

Bits  Field Name Description Type Reset
15:1 Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
0 MSEN Memory standby enable RW 0
0x0: MSEN = 0:
Memory standby enabled during idle
0x1: MSEN = 1:
Memory standby disabled during idle
Table 4-58.IMSSTR
Address Offset 0x008
Physical Address 0x0000 0008 Instance UMA1
Description Idle memory standby status register
Type R
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
z
i
%)
=
Bits  Field Name Description Type Reset
15:1 Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
0 MSEN Memory standby enable R 0
0x0: MSEN = 0:
Memory standby enabled
0x1: MSEN = 1:
Memory standby disabled
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Table 4-59.APISIZE

Address Offset
Physical Address

0x01C

0x0000 001C Instance UMA1

Description Shared memory enable register
(The value of GL_APISIZE_TA[15:0] when reset is lifted)
Type R
15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
APISIZE
Bits  Field Name Description Type Reset
15:0 APISIZE The value of GL_APISIZE_TA[15:0] when reset is lifted R 0x0000
Table 4-60.BOOTMOD
Address Offset 0x01E
Physical Address 0x0000 OO1E Instance UMAT1
Description Boot mode register
Type RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
[ w
2| 2 2
5| 2 Z
0 o g
o o
2| a )
o >
3 &
e )
Bits  Field Name Description Type Reset
15 SLPVSS_ENABLE Memory standby type enable RW 0
0x0: SLPVSS_ENABLE = 0:
Do not enable SLPZVDD during memory
standby (default condition).
0x1: SLPVSS_ENABLE = 1:
Enable SLPZVSS during memory standby.
14 SLPVDD_ Memory standby type enable RW 0
DISABLE
0x0: SLPVDD_DISABLE = 0:
Enable SLPZVDD during memory standby
(default condition).
0x1: SLPVDD_DISABLE = 1:
Disable SLPVDD during memory standby.
13:4  Reserved Write 0 for future compatibility. RW 0x000
Read returns 0.
3.0 BOOTMOD The value of GL_BOOT_MOD_TA[3:0] when reset is R 0x0
lifted.
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Table 4-61.XCR

Address Offset 0x200
Physical Address 0x0000 0200 Instance UMA1
Description XPORT configuration register
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2
o S
= T
= i
Bits  Field Name Description Type Reset
15 INTERREN Internal 1/O error enable RwW 0
0xO0: INTERREN = 0:
Do not generate bus errors for internal Re-
served registers.
0x1: INTERREN = 1:
Generate bus errors for internal Reserved
registers.
14:7  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
6 PRIORITY Priority R 0
0x0: PRIORITY = 0:
The DSP interfaces have the highest priority.
0x1: PRIORITY = 1:
The slave port and DSP have interleaved
priority.
5:0 Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
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Table 4-62.XERR

Address Offset 0x204

Physical Address 0x0000 0204 Instance UMA1

Description XPORT bus error register

Type R

15 6 v &

i K Y 21 3
L o g m m
E % o w )

Bits Field Name Description Type Reset
15 INTERR Internal I/O error R 0
0x0: INTERR = 0:
No error
Ox1: INTERR = 1:
Timeout error occurred for internal accesses.
14:13 Reserved Write 0 for future compatibility. RW 0x0
Read returns 0.
12 ERROR1 ERRORT1 error R 0
0x0: ERROR1 = 0:
No error
Ox1: ERROR1 = 1:
Error1 error
11:7  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
6 SLAVE Slave error R 0
0x0: SLAVE = 0:
No error
Ox1: SLAVE = 1:
Error occurred from XPORT slave access.
5 Reserved Write 0 for future compatibility. RW 0
Read returns 0.
4 EBUS EBUS error R 0
0x0: EBUS = 0:
No error
Ox1: EBUS =1:

Error occurred from EBUS access.
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Table 4-62.XERR (Continued)

Bits  Field Name Description Type Reset
3 DBUS DBUS error R 0
0xO0: DBUS = 0:
No error
0x1: DBUS = 1:
Error occurred from DBUS access.
2.0 Reserved Write 0 for future compatibility. RW 0x0

Read returns 0.

Table 4-63. XPSAO

Address Offset
Physical Address

0x206

0x0000 0206 Instance UMA1

Description XPORT PSA register 0
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when XPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 15 0
Bits Field Name Description Type Reset
15:0 PSA_15 0 R 0x0000
Table 4-64.XPSA1
Address Offset 0x208
Physical Address 0x0000 0208 Instance UMA1

Description XPORT PSA register 1
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when XPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA_31_16
Bits Field Name Description Type Reset
15:0 PSA_31_16 R 0x0000
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Table 4-65.XPSA2

Address Offset 0x20A

Physical Address 0x0000 020A Instance UMA1

Description XPORT PSA register 2
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when XPORT is reset.

Type R

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PSA 39 32
Bits  Field Name Description Type Reset
15:8  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
7:0 PSA_39 32 R 0x00
Table 4-66.DCR
Address Offset 0x400 or 0x1000
Physical Address 0x0000 0400 Instance UMA1
Description DPORT configuration register
Type RW
15 14 13 12 11 10 9 8 7
Ll
o
=
Bits  Field Name Description Type Reset
15:8  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
7 WPE Write-posting enable RW 0
0x0: WPE = 0:
Write posting disabled
0x1: WPE = 1:

Write posting enabled
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Table 4-66.DCR (Continued)

Bits  Field Name Description Type Reset
6 PRIORITY Priority R 0
0x0: PRIORITY = 0:
The DSP interfaces have the highest priority.
0x1: PRIORITY = 1:
The slave port and DSP have interleaved
priority.
5:0 Reserved Write 0 for future compatibility. RW 0x00

Read returns 0.

Table 4-67.DERR

Address Offset 0x404 or 0x1004
Physical Address 0x0000 0404 Instance UMA1
Description DPORT bus error register
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- w (%) (%) () %) [}
o > > > ) ) )
o] g m m ] m m
o @ o L [a) (@) m
o
w
Bits  Field Name Description Type Reset
15:13 Reserved Write 0 for future compatibility. RW 0x0
Read returns 0.
12 ERRORT1 ERRORT error R 0
0x0: ERRORT1 = 0:
No error
0x1: ERRORT1 = 1:
Error1 error
11:7  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
6 SLAVE Slave error R 0
0x0: SLAVE = 0:
No error
0x1: SLAVE = 1:

Error occurred from XPORT slave access.
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Table 4-67.DERR (Continued)

Bits  Field Name Description Type Reset
5 FBUS FBUS error R 0
0x0: FBUS = 0:
No error
Ox1: FBUS = 1:
Error occurred from FBUS access.
4 EBUS EBUS error R 0
0x0: EBUS = 0:
No error
0x1: EBUS = 1:
Error occurred from EBUS access.
3 DBUS DBUS error R 0
0x0: DBUS =0:
No error
Ox1: DBUS = 1:
Error occurred from DBUS access.
2 CBUS CBUS error R 0
0x0: CBUS =0:
No error
0x1: CBUS =1:
Error occurred from CBUS access.
1 BBUS BBUS error R 0
0x0: BBUS = 0:
No error
Ox1: BBUS = 1:
BBUS access has occurred through DPORT,
which is illegal.
0 Reserved Write O for future compatibility. RW 0

Read returns 0.

Table 4-68. DPSAOQ

Address Offset
Physical Address

0x406 or 0x1006

0x0000 0406 Instance UMA1

Description DPORT PSA register 0
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when DPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA_15 0
Bits Field Name Description Type Reset
15:0 PSA_150 R 0x0000
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Table 4-69. DPSA1

Address Offset
Physical Address

0x408 or 0x1008

0x0000 0408 Instance UMA1

Description DPORT PSA register 1
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when DPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA_31_16
Bits Field Name Description Type Reset
15:0 PSA_31_16 R 0x0000
Table 4-70.DPSA2
Address Offset 0x40A or 0x100A
Physical Address 0x0000 040A Instance UMA1

Description DPORT PSA register 2
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when DPORT s reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 39 32
Bits Field Name Description Type Reset
15:8  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
7:0 PSA 39 32 R 0x00
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Address Offset 0x604

Physical Address 0x0000 0604 Instance UMA1

Description IPORT bus error register

Type R

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

- %)
o
o R
c o
o
L

Bits Field Name

Description Reset

Type

15:13 Reserved

Write 0 for future compatibility. RW

Read returns 0.

0x0

12 ERROR1

ERRORT1 error

ERROR1 = 0:
No error

ERRORT1 = 1:;
Error1 error

0x0:

Ox1:

Reserved

Write O for future compatibility. RW

Read returns 0.

0x000

PBUS

PBUS error

0x0: PBUS = 0:
No error

PBUS = 1:
Error occurred from PBUS access.

Ox1:

Table 4-72.IPSA0

Address Offset 0x606
Physical Address 0x0000 0606 Instance UMAT1
Description IPORT PSA register 0
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when IPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 15 0
Bits  Field Name Description Type Reset
15:0 PSA_ 150 R 0x0000
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Table 4-73.IPSA1

Address Offset 0x608
Physical Address 0x0000 0608 Instance UMA1
Description IPORT PSA register 1
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when IPORT is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 19 16
Bits  Field Name Description Type Reset
15:4  Reserved Write 0 for future compatibility. RW 0x000
Read returns 0.
3:.0 PSA_19_16 R 0x0
Table 4-74.TINTO
Address Offset 0x620
Physical Address 0x0000 0620 Instance UMA1
Description Test interrupt register 0
Type RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INT_15 0
Bits Field Name Description Type Reset
15:0 INT_15_0 Interrupt feedback RW OxFFFF
When COUNT is written with a nonzero value and
counts down to zero, this field becomes the
GL_INT_NA[15:0] input (when the FDBK bit of the
TMCRO register is set).
Table 4-75. TINT1
Address Offset 0x622
Physical Address 0x0000 0622 Instance UMA1
Description Test interrupt register 1
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COUNT_6_0 8:: = m INT_21_16
| =z @
@ o
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Table 4-75.TINT1 (Continued)

Bits Field Name Description Type Reset
159 COUNT 6 0 Countdown to feedback RW 0x00
8 BERR Bus error feedback RW 1
When COUNT is written with a nonzero value and
counts down to zero, this field becomes the GL_BUS-
ERR_NA input (when the FDBK bit of the TMCRO regis-
ter is set).
7 NMI NMI feedback RW 1
When COUNT is written with a nonzero value and
counts down to =zero, this field becomes the
GL_NMI_NA input (when the FDBK bit of the TMCRO
register is set).
6 RESET Reset feedback RW 1
When COUNT is written with a nonzero value and
counts down to zero, this field becomes the GL_RE-
SET_NA input (when the FDBK bit of the TMCRO regis-
ter is set).
5:0 INT_21_16 Interrupt feedback RW O0x3F
When COUNT is written with a nonzero value and
counts down to =zero, this field becomes the
GL_INT_NA[21] input (when the FDBK bit of the TMCRO
register is set).
Table 4-76. TINT2
Address Offset 0x624
Physical Address 0x0000 0624 Instance UMA1
Description Test interrupt register 2
Type RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DIV_15 0
Bits Field Name Description Type Reset
15:0 DIV_150 Feedback countdown divider RW 0x0000
Divided value of feedback counter
Table 4-77. TINT3
Address Offset 0x626
Physical Address 0x0000 0626 Instance UMA1
Description Test interrupt register 3
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o
ez DIV_24_16
£ 2
= <
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Table 4-77. TINT3 (Continued)

Bits Field Name Description Type Reset
15 WRAP Wrap enable RW 0
When WRAPEN is set to 1, the countdown for feedback
is continuous. When the feedback interrupt occurs, the
process resumes.
14 ANDEN AND enable RW 0
When ANDEN is set to 1, an interrupt occurs by combin-
ing the INT/NMP and BERR inputs with the normal inter-
rupts when they take effect. This bit has no effect when
FDBK is enabled.
13:9  Reserved RW 0x00
8:0 DIV_24 16 Feedback countdown divider RW 0x000

Divided value of feedback counter

Table 4-78. SPSAO

Address Offset OxFF2
Physical Address 0x0000 OFF2 Instance UMA1
Description SPORT PSA register 0
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when UMA core is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 15 0
Bits Field Name Description Type Reset
150 PSA 150 R 0x0000
Table 4-79.SPSA1
Address Offset OxFF4
Physical Address 0x0000 OFF4 Instance UMA1

Description SPORT PSA register 1
If the PSAEN bit of the TMCRO register is set, this field records the master interface out-
put states.
This register is reset only when the UMA core is reset.
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSA 19 16
Bits Field Name Description Type Reset
15:4  Reserved Write 0 for future compatibility. RW 0x000
Read returns 0.
3:0 PSA_19 16 Temporary data storage for DFT functional testing R 0x0
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Address Offset OxFF6
Physical Address 0x0000 OFF6 Instance UMA1
Description Idle testing register
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L L L
O O @)
o o o
o o O
L L L
= 7] o
o N %)
(@) o a
o
Bits  Field Name Description Type Reset
15 PORTFORCE PORT force out of idle RW 0
0x0: PORTFORCE = 0:
Ports behave normally.
0x1: PORTFORCE = 1:
Force all ports to run clocks (highest priority
signal).
14 RSSFORCE RSS force out of idle RW 0
0x0: RSSFORCE = 0:
This field behaves normally.
0x1: RSSFORCE = 1:

Force this field to run clocks, including auto-
idle (highest priority signal).

13 DSPFORCE DSP force out of idle RW 0
0x0: DSPFORCE = 0:
This field behaves normally.
0x1: DSPFORCE = 1:
Force this field to run clocks (highest priority
signal).
12:.0 Reserved Write 0 for future compatibility. RW 0x0000

Read returns 0.
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Table 4-81. CONFIG

Address Offset O0x00FFA

Physical Address 0x0000 OFFA Instance UMA1
Description System configuration register

Type RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
(L{J) <
T | 3
o o
Tz
51| o
<
[©)
Bits  Field Name Description Type Reset
15 Reserved Reserved. This bit must not be changed by software. RW 1
14:12 Reserved Reserved R 0x0
117 Reserved Reserved. This bit must be left at its reset value. RwW 0x04
6 Reserved Reserved R 0
5 ICACHEPRES ICACHE present R 0
Instruction cache status
0x0: ICACHE is disabled.
Ox1: ICACHE is enabled.
4 PRIODMA DMA priority RW 0
0x0: DSP has higher priority than MPORT to ac-
cess RSS.
Ox1: MPORT and DSP have interleaved priority to
access RSS.
3:0 Reserved Reserved. This bit must be left at its reset value. RwW 0x0
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Table 4-82. TMCRO

Address Offset OxFFC
Physical Address 0x0000 OFFC Instance UMAT1
Description Test mode control register 0
Type RW
15 14 13 12 1 10 9 8 7 6 5 3 2 1 0
AR IEREEEE 2 el g%
< zZ
= < <
| | & 8| E| E| & S| S| & €
o = | > = n Q| S| = )
T8 8 2" 2 T
- = - = =
Bits Field Name Description Type Reset
15:12 Reserved Write 0 for future compatibility. RW 0x0
Read returns 0.
11 TPORTEN Value of TPORT_TPORTEN_TR signal RW 0
10 TESTBOOT Value of TPORT_TESTBOOT_TR signal RW 0
9 LDBYPASS Bypass synchronization logic inside TPORT RW 0
0x0: LDBYPASS=0
Bypass of TPORT synchronization logic is
disabled.
0x1: LDBYPASS=1
Bypass of TPORT synchronization logic is
enabled.
8 TESTDONE Indicates whether the test is done RW 0
0x0: TESTDONE=0
The test is not done.
0x1: TESTDONE=1
The test is done.
7 TESTFAIL Indicates whether the test failed RW 0
0x0: TESTFAIL=0
The test did not fail.
0x1: TESTFAIL=1
The test failed.
6 TBOOTINIT Enables test boot mode. External program fetches are RW 0

sent to TPORT. Has higher priority than MPNMC. Has
the same effect as MNNMC memory map, except that
the external range is TPORT. To test real MPNMC func-
tionality, TBOOTINIT must be inactive.

0x0: TBOOTINIT=0
TESTBOOT mode is disabled.
Ox1: TBOOTINIT=1

TESTBOOT mode is enabled.
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Table 4-82. TMCRO (Continued)

Bits Field Name Description Type Reset
5 PSAEN Enables PSA registers RW 0
0x0: PSAEN=0
PSA registers update is disabled.
0x1: PSAEN=1
PSA registers update is enabled.
4 Reserved Write 0 for future compatibility. RW 0
Read returns 0.
3 MMAP2 Enables MMAP2 memory map RW 0
0x0: MMAP2=0:
MMAP?2 is disabled.
Ox1: MMAP2=1:
MMAP?2 is enabled.
2 MMAP1 Enables MMAP1 memory map RW 0
0x0: MMAP1=0
MMAP1 is disabled.
0x1: MMAP1=1
MMAP1 is enabled.
1 FDBKXD Enables FDBK mode RW 0
0x0: FDBKXD=0:
Feedback mode is disabled.
0x1: Feedback mode is enabled.
0 FDBK Enables global feedback control, which causes UMA in- RW 0
put ports to be driven by FDBK logic, or to known states.
0x0: FDBK=0:
UMA input ports not driven by FDBK logic
(functional behavior).
0x1: FDBK=1:
UMA input ports driven by FDBK logic.
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Table 4-83. TMCR1

Address Offset OxFFE
Physical Address 0x0000 OFFE Instance UMA1
Description Test mode control register 1
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ i 0 o o @)
< b s o < (e} o y (7] =
% o %) 0 c = | < w =
T | < o | X T 2|6 3
o ; (@) o - m
Bits Field Name Description Type Reset
15 Reserved RW 0
14 HOMINIT Feed back this field to all GL_HOMSAM_INIT_TA[3:0] RW 0
signals.
13 APISIZE Feed back this field to all GL_APISIZE_TA[15:0] signals. = RW 0
12 Reserved Write O for future compatibility. RW 0
Read returns 0.
11 PDISMISS Feed back this field to the GL_PDISMISS_ENABLE_TA RW 0
signal.
10 WRESP Feed back this field to the GL_* WRESP_TA signals RW 0
9:8 CLKRATIO Feed back this field to all QSEL_RATIO_TA[1:0] signals. = RW 0x0
0x0: TESTDONE=0
The test is not done.
0x1: TESTDONE=1
The test is done.
7 ocCP Feed back this field to GL_OCP_TA when feedback is RW 0
enabled.
0x0: TESTFAIL=0
The test did not fail.
0x1: TESTFAIL=1
The test failed.
6 HMREQ Feed back this field to GL_HMREQ_TR when feedback RW 0
is enabled.
0x0: TBOOTINIT=0
TESTBOOT mode is disabled.
0x1: TBOOTINIT=1

TESTBOOT mode is enabled.
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Table 4-83. TMCR1 (Continued)

Bits  Field Name Description Type Reset

5 PWAKEUP Feed back this field to GL_PORTWAKEUP_TA when RW 0
feedback is enabled.

0x0: PSAEN=0
PSA registers update is disabled.

0x1: PSAEN=1
PSA registers update is enabled.

4 ICTEST Enables ICACHE memory remapping to 1/O space RW 0

3:0 BOOTMOD Feed back this field to GL_BOOT_MOD_TA[3:0] when RW 0x0
feedback is enabled.

Table 4-84.1GCR

Address Offset 0x2800
Physical Address 0x0000 2800 Instance UMA1
Description ICACHE global configuration register
Type RW
15 14 13 12
5| T
|_
L
L
o
Bits  Field Name Description Type Reset
15:14 Reserved Write 0 for future compatibility. R 0x3
Read returns 0.
13 PFETCH Prefetch enable RW 0
0x0: PE = 0:
Enable UMA_ICACHE_PFETCH_TR bit =0
(disable L2 prefetch).
0x1: PE=1:
Enable UMA_ICACHE_PFETCH_TR bit = 1
(enable L2 prefetch).
12 FL Flush line R 0

0x0: FL=0:
Set to 0 when the line flush is complete. Flush
line can only happen if ICACHE is enabled.

Ox1: FL=1:
Line flush started when this bit is written to 1;
no effect is written to 0.
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Bits  Field Name Description Type Reset
11 GF Global flush mode RW 0
0x0: GF =0:
ICACHE clear (CACLR of ST3 register) must
take into account the FLUSH bits of the
ICNWCR, ICRCR1, and ICRCR2 registers.
0x1: GF =1:
The entire ICACHE is flushed when the
CACLR bit if the ST3 register is set to 1.
10:2  Reserved Write 0 for future compatibility. RW 0x18F
Read returns 0.
1 RFM RAMSET fill mode RW 1
0x0: RFM = 0:
Validate the corresponding RAMSET tag af-
ter a write or refill into a particular RAMSET
once a line is filled. Line Valid Bits of the
RAMSET remain 0 until a specific line is filled
due to a fetch. Complete fill is not triggered by
writing the tag.
Ox1: RFM = 1:
Preload all lines of the RAMSET before set-
ting the Valid Bit of the corresponding RAM-
SET tag. Incoming requests do not have a
valid compare and are sent to IPORT.
0 Reserved Write 0 for future compatibility. R 0
Read returns 0.
Table 4-85.ICFLARO
Address Offset 0x2802
Physical Address 0x0000 2802 Instance UMA1
Description ICACHE flush line address register 0
Type RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR_15_0
Bits Field Name Description Type Reset
15:0 ADDR_15 0 Address RW 0x0000
If the FL bit of the IGCR register is written, the address
value written to this register is flushed.
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Table 4-86.ICFLAR1

Address Offset 0x2804

Physical Address 0x0000 2804 Instance UMA1
Description ICACHE flush line address register 1

Type RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADDR_23_16
Bits  Field Name Description Type Reset
15:8  Reserved Write 0 for future compatibility. RW 0x00
Read returns 0.
7:0 ADDR_23_16 Address RwW 0x00

If the FL bit of the IGCR register is written, the address
value written to this register is flushed.

Table 4-87.ICNWCR

Address Offset 0x2806

Physical Address 0x0000 2806 Instance UMA1
Description ICACHE N-way control register

Type RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bits  Field Name Description Type Reset
15:2  Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
1 FLUSH 2-way flush mask RW 0
0x0: FL=0:

The 2-way is not flushed when the CACLR bit
of the ST3 register and the GF bits of the
IGCR registers are set to 1.

0x1: FL=1:
The 2-way is flushed when the CACLR bit of
the ST3 register is set and the GF bits of the
IGCR registers are set to 1.

0 Reserved Write 0 for future compatibility. RW 1
Read returns 0.
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Table 4-88.ICSR

Address Offset 0x2808

Physical Address 0x0000 2808 Instance UMA1
Description ICACHE status register

Type R

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

BERR| ©

Bits  Field Name Description Type Reset

15:1 Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.

0 BERR Bus Error R 0
0x0: BERR = 0:
Set to 0 when it is read.
Ox1: BERR = 1:

Set to 1 if the ICRCR1 and ICRCR2 registers
are configured to be the same. The DSP re-
ceives a bus error interrupt.

Table 4-89.ICRCR1

Address Offset 0x280A
Physical Address 0x0000 280A Instance UMA1
Description ICACHE RAMSET control register 1
Type R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
)] I ]
3 (%2} A
< 3 <
0] T Z
< |.|J
|_
Bits  Field Name Description Type Reset
15 TAGVALID TAG valid R 0
0x0: TAGVALID = 0:

Set to 0 when the corresponding ICRTR reg-
ister is written.

0x1: TAGVALID = 1:
When RFM of IGCR register is set, TAGVAL-
ID is setto 1 after all lines in the RAMSET are
preloaded. The preload starts when the cor-
responding ICRTR is written.
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Table 4-89.ICRCR1 (Continued)

Bits  Field Name Description Type Reset
14:2 Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
1 FLUSH RAMSET flush mask RW 0
0x0: FL=0:
The RAMSET is not flushed when the
CACLR bit if the ST3 register is set to 1 and
the GF bits of the IGCR registers are set to 1.
0x1: FL=1:
The RAMSET is flushed when the CACLR bit
if the ST3 register is set to 1 and the GF bits of
the IGCR registers are setto 1.
0 ENABLE RAMSET enable mask RW 1
0x0: ENABLE = 0:
RAMSET is not enabled by CAEN bit of the
ST3 register.
Ox1: ENABLE = 1:
RAMSET is enabled by CAEN bit of the ST3
register. This bit cannot be modified if the
CAEN bit of ST3 register is already set to 1.
Table 4-90.ICRTR1
Address Offset 0x280C
Physical Address 0x0000 280C Instance UMAA1
Description ICACHE RAMSET TAG register 1
Type RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TAG
Bits Field Name Description Type Reset
15:12 Reserved Write 0 for future compatibility. RW 0x0
Read returns 0.
11:.0 TAG RAMSET tag RW 0x000

TAG value for corresponding RAMSET
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Table 4-91.ICRCR2

Address Offset 0x280E
Physical Address 0x0000 280E Instance UMA1
Description ICACHE RAMSET control register 2
Type R
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
) 5| 4
=2 foa]
< J <
0] T Z
< |.|J
|_
Bits  Field Name Description Type Reset
15 TAGVALID Tag valid R 0
0x0: TAGVALID = 0:
Set to 0 when the corresponding ICRTR reg-
ister is written.
0ox1: TAGVALID = 1:
When RFM of IGCR register is set, TAGVAL-
ID is setto 1 after all lines in the RAMSET are
preloaded. The preload starts when the cor-
responding ICRTR is written.
14:2  Reserved Write 0 for future compatibility. RW 0x0000
Read returns 0.
1 FLUSH RAMSET flush mask RW 0
0x0: FL =0:
The RAMSET is not flushed when the
CACLR bit if the ST3 register is set to 1, and
the GF bits of the IGCR registers are set to 1.
Ox1: FL=1:
The RAMSET is flushed when the CACLR bit
if the ST3 register is set to 1, and the GF bits
of the IGCR registers are set to 1.
0 ENABLE RAMSET enable mask RW 1

0x0: ENABLE = 0:
RAMSET is not enabled by the CAEN bit of
the ST3 register.

Ox1: ENABLE = 1:
RAMSET is enabled by the CAEN bit of the
ST3 register. This bit cannot be modified if
the CAEN bit of ST3 register is already set to
1.
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Table 4-92.ICRTR2

Address Offset 0x2810
Physical Address 0x0000 2810 Instance UMA1
Description ICACHE RAMSET TAG register 2
Type RW
15 14 13 12 11 10 9 8 7 6 5 2 1 0
TAG
Bits Field Name Description Type Reset
15:12 Reserved Write 0 for future compatibility. RW 0x0
Read returns 0.
11:0 TAG RAMSET TAG RW 0x000
TAG value for corresponding RAMSET
Table 4-93.INWMC
Address Offset 0x2812
Physical Address 0x0000 2812 Instance UMA1
Description ICACHE N-way miss counter register
Type R
15 14 13 12 11 10 9 8 7 6 5 2 1 0
COUNT
Bits  Field Name Description Type Reset
15:0 COUNT Count value R 0x0000

Count value of 2-way misses
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4.5.5 DSP SS Global Configuration Register Descriptions
Table 4-94.DSPSS _IOMAP

Address Offset 0x00
Physical Address 0x00005800 Instance DSSH1
Description This register defines the IOMap base address for conversion from a 16-bit DSP-1/0O word
address to a 24-bit DSP-MEM byte address.
Type R
33222222|]2222111 1111111
109 87 6 5 4|3 210987 6|5432100928|760543210
IOMAP
BASEADDR
Bits Field Name Description Type Reset
31:6  Reserved Write 0 for future compatibility. R 0x0000000
Read returns 0.
5:0 IOMAP IOMap base address R Ox3F
BASEADDR
Table 4-95.DSPSS_GCR
Address Offset 0x04
Physical Address 0x00005804 Instance DSSH1
Description This register enables cutting clocks at the DSP subsystem level to save power.
Type RW
3322222222221 111111111
109 87 6 5413210987 6|543210098|76543210
L
-
[l
<
pd
]
%
-
(@]
<
=
a
=)
Bits  Field Name Description Type Reset
31:1 Reserved Write 0 for future compatibility. RW  0x00000000
Read returns 0.
0 DDMACLK Enable the root clock of the dDMA. RW 1
ENABLE
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Table 4-96.DSPSS_IRQSTATUS

Address Offset 0x10

Physical Address 0x00005810 Instance DSS1

Description The interrupt status register contains the status of out-of-band error reporting interrupts.
Writing 1 to a bit resets this bit.

Type RW

33222222|]222211 11111111

109 87 654|321 0987 6|543210098)J]7654321

UTBANDERRSTATUS | ©

Table 4-96.DSPSS IRQSTATUS (Continued)

Bits  Field Name Description Type Reset
31:1 Reserved Write 0 for future compatibility. RW  0x00000000
Read returns 0.
0 OUTBANDERR- Out-of-band error interrupt status bit RW 0
STATUS

Table 4-97.DSPSS_IRQENABLE

Address Offset 0x14

Physical Address 0x00005814 Instance DSSH1

Description The interrupt enable register enables masking/unmasking out-of-band reporting inter-
rupts.

Type RW

3322222222221 11 11111111

109 8 76 5 4132 109 87 6|J543 2109 8|765 4321

UTBANDERRENABLE|o

Bits  Field Name Description Type Reset
31:1 Reserved Write 0 for future compatibility. RW  0x00000000
Read returns 0.
0 OUTBANDERR Out-of-band error interrupt enable bit RW 0
ENABLE
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Chapter 5

Power, Reset, and Clock Management

This chapter describes, reset, and clock management (PRCM) in the
OMAP2420 multimedia device.
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Power, Reset, and Clock Manager Overview

5.1

5.1.1
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Power, Reset, and Clock Manager Overview

PRCM Introduction

The OMAP24