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About This Book

This reference manual describes the features and operation of the .MX21 microprocessor, the seventh
generation of the DragonBall family of products. It provides the details of how to initialize, configure, and
program the .MX21. The manual presumes basic knowledge of ARM926EJ-S™ architecture.

Audience

The 1.MX21 reference manual is intended to provide a design engineer with the necessary data to
successfully integrate the .MX21 into a wide variety of applications. It is assumed that the reader has a
good working knowledge of the ARM926EJ-S processor. For programming information about the
ARMO926EJ-S processor, see the documents listed in the Suggested Reading section of this preface.

Organization

The 1.MX21 reference manual is organized into 8 parts, consisting of 37 chapters that cover the operation
and programming of the 1.MX21 device. Summaries of the chapters follow.

Part 1 Device Introduction

Chapter 1, “Introduction,”
This chapter contains an high-level summary of the .MX21 device and includes device
feature list, overview of system modules, and system block diagrams.

Chapter 2, “Signal Descriptions and Pin Assignments,”
This chapter contains listings of the .MX21 input and output signals, organized into
functional groups.

Chapter 3, “Memory Map,”
The Memory Map chapter provides a complete listing of all of the register, internal and
external module memory assignments.

Part 2 Core Technology

Chapter 4, “ARM?9 Platform,”
A brief summary of the ARM9"™ platform and its operational features is covered in this
chapter.

Chapter 5, “ARM926EJ-S Interrupt Controller (AITC),”
This chapter describes the operation of the 32-bit peripheral which collects interrupt
requests from up to 64 sources and provides an interface to the ARM926EJ-S core.

Chapter 6, “Phase-Locked Loop (PLL), Clock and Reset Controller,”
This chapter provides detailed information about the operation and programming of the
clock generation module as well as the recommended circuit schematics for external
clock circuits. It also describes and provides programming information about the
operation of the power control module and the system power states.

Chapter 7, “AHB-Lite IP Interface (AIPI) Module,”
This chapter provides an overview of the two AHB-Lite to IP bus interface (AIPI)
modules. The AIPIAHB-Lite IP interface module (AIPI Ver1.0) acts as an interface
between the ARM® advanced high-performance bus “lite” (AHB-Lite) and lower
bandwidth peripherals.
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Part 3 System Control

Chapter 8, “System Control,”
This chapter describes the operation of and programming models for the system multiplex
control, peripheral control, ID register, and I/O drive control registers.

Chapter 9, “Internal ROM, System Boot Manager,”
This chapter describes the system boot up sequence of the i.MX21 microprocessor. The
operation of bootstrap models is described in detail. This chapter also provides the
programming information necessary to allow a system to initialize a target system and
download a program or data to the target system’s RAM using the UART controller.

Chapter 10, “Multi-layer AHB Crossbar Switch (MAX),”
This chapter provides an overview of the generic MAX (Multi-Layer AHB Crossbar
Switch) which allows concurrent support of up to 8 simultaneous connections between 6
master ports and 4 slave ports.

Chapter 11, “JTAG Controller,”
The operation and configuration of the JTAG controller module is described in this
chapter. The JTAG controller supports debug access to ARM926 core, .MX21 BIST test
(excluding ARM926 platform BIST, Boot ROM and VectorRAM bist) and tristate enable
of the I/O pads.

Chapter 12, “Watchdog Timer Module (WDOG),”
The operation of the watchdog timer module is described in this chapter. It includes
information of how the watchdog timer protects against system failures by providing a
method of escaping from unexpected events or programming errors.

Chapter 13, “Real-Time Clock (RTC),”
This chapter describes the operation of the real-time clock module, which is composed of
a prescaler, time-of-day (TOD) clock, TOD alarm, programmable real-time interrupt,
watchdog timer, and minute stopwatch as well as control registers and bus interface
hardware.

Chapter 14, “General-Purpose Timers (GPT),”
This chapter describes the two 16-bit timers that can be used as both watchdogs and
alarms.

Chapter 15, “General-Purpose /O (GPIO),” This chapter discusses all GPIO lines found in the i.MX21. Because
each pin is individually configurable, a detailed description of the operation is provided.

Chapter 16, “Pulse-Width Modulator (PWM),”
This chapter describes the operation and configuration of the pulse-width modulator.
Programming information is also provided.

Part 4 Memory Interfaces

Chapter 17, “SDRAM Memory Controller,”
The operation and programming of the SDRAM controller is described in this chapter.
This module provides a glueless interface to 8-bit or 16-bit DRAM supporting Fast Page
Mode, and synchronous DRAM.

Chapter 18, “Direct Memory Access Controller (DMAC),”
This chapter describes the operation of the direct memory access controller contained in
the i.MX21. The DMA controller provides memory channels and I/O channels to support
a wide variety of DMA operations.
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Chapter 19, “NAND Flash Memory Controller,”
This chapter describes the NAND Flash Controller that allows standard NAND Flash
chips to interface with AMBA™ AHB of the . MX21.

Chapter 20, “External Interface Module (EIM),”
This chapter describes the external interface module and defines how the module handles
the interface to devices external to the i.MX21, including generation of chip-selects for
external peripherals and memory.

Chapter 21, “Bus Master Interface (BMI),”
This chapter describes the unique interface requirement for Bus master interface module.
This BMI module enables high speed connection between .MX21 and the alternate bus
master devices in the system.

Part 5 InterChip Connectivity

Chapter 22, “IC Module,”
This chapter describes the I>C module of the i.MX21 including I’C protocol, clock
synchronization, and the registers in the e programming mode.

Chapter 23, “Configurable Serial Peripheral Interface (CSPI),”
The programming and operation of the two identical serial peripheral interface modules
are described in this chapter.

Chapter 24, “Synchronous Serial Interface (SSI),”
This chapter presents the Synchronous Serial Interface and discusses the architecture,
programming model, operating modes, and initialization of the SSI.

Part 6 Peripherals

Chapter 25, “CMOS Sensor Interface (CSI),”
The CSI module is a logic interface that enables the .M X21 to connect directly to external
CMOS image sensors. This chapter describes the CSI module, and discusses the
architecture, the programming model, and the software initialization sequence.

Chapter 26, “Liquid Crystal Display Controller (LCDC),”
This chapter describes the operation and programming of the liquid crystal display
controller, which provides display data for external LCD drivers or for an LCD panel.

Chapter 27, “Smart Liquid Crystal Display Controller (SLCDC),”
This chapter describes the operation and programming of the Smart Liquid Crystal
Display controller module which transfers data from the display memory buffer to the
external display device transparently with minimal software intervention.

Chapter 28, “enhanced Multimedia Accelerator (eMMA),”
This chapter describes the operation and configuration of the eMMA module which
performs computing extensive video processing functions. It consists of four blocks:
video encoding, video decoding, post-processing, and pre-processing.

Chapter 29, “MultimediaCard/Secure Digital Host Controller (MMC/SDHC),”
This chapter describes the Multimedia Card (MMC) host controller which controls
flash-based mass storage products. This chapter also describes the secure digital feature
of the MMC, its operation and programming information.

Chapter 30, “Digital Audio Mux (AUDMUX),”
This chapter describes the operation and configuration of the Digital Audio Mux
(AUDMUX) which provides a programmable interconnect fabric for voice, audio and
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synchronous data routing between i.MX21 SSI modules and external SSI, audio and voice
codecs.

Part 7 Connectivity and Expansion

Chapter 31, “Universal Asynchronous Receiver/Transmitters (UART) Modules,”
This chapter describes the capabilities and operation of the .MX21’s UARTs. It also
discusses how to configure and program the UART modules.

Chapter 32, “Universal Serial Bus On-The-Go (USB OTG),”
This chapter describes the operation and configuration of the USB full speed OTG
module that provides USB On-The-Go (OTG) compliant functionality to . MX21.

Chapter 33, “PCMCIA/CF Interface,”
This chapter describes the configuration and operation of the .MX21 PCMCIA host
adapter module that provides all control logic for PCMCIA socket interface.

Chapter 34, “Keypad Port (KPP),”
This chapter describes the configuration and operation of the keypad port that supports up
to an 8 ¥ 8 keypad.

Chapter 35, “Fast InfraRed Interface (FIRI) Module,”
This chapter describes Fast InfraRed Interface module (FIRI), which is integrated in the
1.MX21. It is capable to establish standard speed half duplex links via LED and IR
detector. It supports 0.576 Mbit/sec, 1.152 Mbit/sec MIR physical layer protocol and
4Mbit/sec FIR physical layer protocol defined by IrDA, version 1.4. In addition, i.MX21
can support SIR protocol by the UART module.

Chapter 36, “1-Wire Interface (1-Wire®),”
This chapter describes the The 1-Wire® interface that provides the communication line to

a 1Kbit Add-Only Memory (DS2502). The 1-Wire module is a peripheral device to the
ARMOI26 core and communicates with it via the IP interface

Document Revision History

The following table provides revision history for this release. This history includes technical content
revisions only and not stylistic or grammatical changes.

Table 0-1. i.MX21 Reference Manual Revision History for Rev. 3

Revision Location Revision
Throughout Book Several minor technical corrections throughout Book, such as naming signals
consistently.
Throughout Book Incorporated silicon M55B content and values from MC9328MX21RMAD1 i.MX21
Reference Manual Addendum into this i.MX21 Reference Manual.
Throughout Book Removed Security Feature, chapters, references.
Several Locations Noted AC97 fixed mode only supports 48 kHz sampling rate.

Chapter 2, “Signal Descriptions and * Changes to External DMA and CSPI portions of Signal Description table.
Pin Assignments.” * Changes to NVDD3 Multiplexing scheme portion of Signal Multiplexing table.

Old Chapter 6, “ROM Patch Module” | Removed the ARM926EJ-S ROM Patch Module chapter and all references.
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Table 0-1.

i.MX21 Reference Manual Revision History for Rev. 3

Revision Location

Revision

Chapter 6, “Phase-Locked Loop
(PLL), Clock and Reset Controller.”

Changes to recommended settings for frequency stability:

32.768 kHz, 240 target frequency, PD from 1 to 0, and

26 MHz, 240 target frequency, all settings.

Clarification of ipg_clk_xxx as PERCLK.

Added statement regarding PERCLK to Table 6-1 PLL Clock Controller Signal
Descriptions for PERCLK1-4, and LDCCLK.

Peripheral Clock Divider Register 0 (PCDRO)

Corrected bit 26 number and bit 21 type from r to rw.

Peripheral Clock Divider Register 1 (PCDR1)

Changed reset values of bits 11 and 1 from 1 to 0.

Chapter 8, “System Control.”

Replaced Silicon ID Register and register description table with silicon M55B values.

Chapter 9, “Internal ROM, System
Boot Manager.”

Removed content from the iROM, System Boot Manager and Bootstrap chapters,
and renamed from System Boot to Internal ROM, System Boot Manager and
removed previous chapters 10 and 11. Reorganized new chapter 10.

Extensive changes to all figures.

Removal of HAB section and all references to HAB

Chapter 17, “SDRAM Memory Con-
troller,” Section 17.2.1 on page -8

Changed SDRAM Control Register description table to accurately reflect register
display from Reserved[3] to SRC [3:0].

SDRAM Mode Register Description

Switched Burst Type (BT) bit A3 settings.

Chapter 19, “NAND Flash Memory
Controller.”

Replaced first paragraph in Functional Overview to reflex limits of the Write
Protection Unlock registers.

Removed reference that system boot from and 8-bit device with 2 Kbyte page size is
not supported. M55B silicon supports this system boot operation.

Chapter 23, “Configurable Serial
Peripheral Interface (CSPI).”

CSPI Control Register Description Table
Changed Bit Count description in reference to the ss rising edge.

Chapter 26, “Liquid Crystal Display
Controller (LCDC).”

Supported Panel Characteristics table

Changed CSTN Panel Interface value from 12 to 8.
Corrected Register description name:

Was: LCD Graphic Window DMA Control Register
To: LCD DMA Control Register

Chapter 27, “Smart Liquid Crystal
Display Controller (SLCDC).”

SLCDC Serial Interface Timing Diagram and Table
Changed symbol identification to “T” nomenclature.
SLCDC Parallel Interface Timing Diagram and Table
Changed symbol identification to “T” nomenclature.

Chapter 31, “Universal Asynchro-
nous Receiver/Transmitters (UART)
Modules.”

General UART Definitions, Figure 31-1
Changed CTS/RTS directions between the Computer UART and the i.MX21 UART.

Chapter 33, “PCMCIA/CF Interface.”

Changed features list to include memory space up to 32 kbytes in size.
PCMCIA Base Registers 0—4 (PBRO—PBR4)

Changed PBA field from 10-0 to 14—4.

PCMCIA Offset Registers 0—4 (POR0-POR4)

Changed POFA field from 10-0 to 14—4.

Replaced BSIZE value table

Replaced BSIZE mask table
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Suggested Reading

The following documents are required for a complete description of the .MX21 and are necessary to
design properly with the device. Especially for those not familiar with the ARM926EJ-S processor or
previous DragonBall products, the following documents will be helpful when used in conjunction with this
manual.

AMBA AHB specifications, (ARM Ltd.)

ARMO926EJ-S Platform specifications (also named ARM926p Platform)

Hip7a KiloBit Single Port HP SRAM Compiler, MEMCTC (May 8, 2002)

Hip7A SAMI ROM Compiler, MEMCTC (November 16, 2001)

Hip7A KiloBit HD VIA ROM Compiler, MEMCTC (June 28, 2002)

ARMO926EJ-S Platform Test Guide (ARM Ltd.)

ARM Architecture Reference Manual (ARM Ltd., order number ARM DDI 0100)

ARMODTI1 Data Sheet Manual (ARM Ltd., order number ARM DDI 0029)

ARM Technical Reference Manual (ARM Ltd., order number ARM DDI 0151C)

MC9328MX1 i.MX Integrated Portable System Processor Reference Manual (order number
MC9328MX1RM)

MC9328MXL i. MX Integrated Portable System Processor Reference Manual (order number
MC9328MXLRM)

MC9328MX21 Application Processor Data Sheet—266 MHz (order number MC9328MX21)
MC94MX21 Application Processor Data Sheet—333-350 MHz (order number MC94MX21)

The manuals may be found at the ARM Ltd. World Wide Web site at http://www.arm.com and Freescale
Semiconductors World Wide Web site at http://www.freescale.com/imx. These documents may be

downloaded directly from the World Wide Web site, or printed versions may be ordered. The World Wide
Web site may also have useful application notes.

Conventions
This reference manual uses the following conventions:
+  OVERBAR is used to indicate a signal that is active when pulled low: for example, RESET.
» Logic level one is a voltage that corresponds to Boolean true (1) state.
*  Logic level zero is a voltage that corresponds to Boolean false (0) state.
* To set a bit or bits means to establish logic level one.
* To clear a bit or bits means to establish logic level zero.
* A signal is an electronic construct whose state conveys or changes in state convey information.
* A pin is an external physical connection. The same pin can be used to connect a number of signals.
*  Asserted means that a discrete signal is in active logic state.
— Active low signals change from logic level one to logic level zero.

— Active high signals change from logic level zero to logic level one.
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*  Negated means that an asserted discrete signal changes logic state.
— Active low signals change from logic level zero to logic level one.

— Active high signals change from logic level one to logic level zero.

* LSB means least significant bit or bits, and MSB means most significant bit or bits. References to low and
high bytes or words are spelled out.

*  Numbers preceded by a percent sign (%) are binary. Numbers preceded by a Ox are hexadecimal.

Definitions, Acronyms, and Abbreviations

The following list defines acronyms and abbreviations used in this document.

ADC
AFE
API
BCD
BER
CGM
CMOS
CRC
CSIC
DAC
DDR RAM
DMA
DRAM
DSP
FEC
FIFO
FIRI
GPIO
/0
ICE
IrDa
JTAG
MAP
MAPBGA
MIPS
MMC
PLL
PWM

analog-to-digital converter
analog front end

application programming interface
binary coded decimal

bit error ratio

clock generation module
complimentary metal-oxide semiconductor
cyclic redundancy check
complex instruction set computer
digital-to-analog converter
double data rate RAM

direct memory access

dynamic random access memory
digital signal processor

forward error correction

first in first out

fast IR interface

general purpose input/output
Input/Output

in-circuit emulation

infrared data association

joint test action group

mold array process

mold array process ball grid array
million instructions per second
multimedia card

phase locked loop

pulse-width modulator
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RTC

SD
SDRAM
SPI

SRAM
TQFP
UART
USB

USB OTG
XTAL
BE/LE
BIST

CCM

LV

LWB
MCTL
RAM
ROM
R-AHB bus
SRAM
ARM

API
Fabrication Path
Flash Path
GPCR

HW

iRAM
iROM
NANDFC
NAND Flash
ROM Bootstrap

RAM Path

SIDR
Sync Flash
TBD

real-time clock

secure digital

synchronous dynamic random access memory

serial peripheral interface

static random access memory

thin quad flat pack

universal asynchronous receiver/transmitter

universal serial bus

USB On-The-Go

crystal

big endian / little endian

built in self-test

clock control module, also called “clkct]” module

low voltage

late-write buffer

memory controller

random access memory

read only memory

reduced advanced high-performance bus (AHB), related to ARM bus architecture
static RAM

Advanced RISC Machines processor architecture
Application Programming Interface

Path within ROM Bootstrap for fabrication test execution
Path within ROM Bootstrap leading towards executing a Flash application.
Global Peripheral Control Registry of the i. MX21.
Hardware

Processor-internal RAM

Processor-internal ROM

NAND Flash Controller

A Flash ROM Technology

Internal boot code encompassing main boot flow as well as exception vectors,
USB/UART Bootloader blocks.

Path within ROM Bootstrap leading towards downloading and executing a RAM
application

Silicon ID Register of the i.MX21
A Flash ROM Technology

To Be Determined
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UART Universal Asynchronous Receiver/Transmitter

USB Universal Serial Bus

V-Sync Flash A Flash ROM Technology

Word 32 bits

TYPE Identifier that distinguishes a production or engineering device.

UID Unique ID; a field in the processor and CSF identifying a device or group of devices
WTLS Wireless Transport layer Security, a part of the Wireless Application Protocol
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Part 1
Device Introduction

Chapter 1, “Introduction,”
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Chapter 1
Introduction

The DragonBall family of microprocessors has demonstrated leadership in the portable handheld market.
Following on the success of the DragonBall MX (Media Extensions) series, the MC9328MX21 (1.MX21)
provides a leap in performance with an ARM926EJ-S™ microprocessor core that provides accelerated
Java support in addition to highly integrated system functions. DragonBall products specifically address
the needs of the smartphone and portable product markets with their intelligent integrated peripherals,
advanced processor core, and power management capabilities.

The 1.MX21 processor features the advanced and power-efficient ARM926EJ-S core operating at speeds
up to 266 MHz (for higher frequency devices, refer to that device’s data sheet. See section "Suggested
Reading" in the Chapter , “About This Book.” ). On-chip modules such as an MPEG4 codec, LCD
controller, USB OTG, CMOS sensor interface, and an AC97 host controller offer designers a rich suite of
peripherals that can enhance any product seeking to provide a rich multimedia experience. For cost
sensitive applications, the NAND Flash controller allows the use of low cost Nand Flash devices to be used
as primary or secondary non-volatile storage. The on-chip ECC and parity checking circuitry of the Nand
Flash controller frees the CPU for other tasks. WLAN, Bluetooth and expansion options are provided
through PCMCIA/CF, USB, and MMC/SD host controllers.

The .MX21 processor is packaged in a 289-pin plastic ball grid array (PBGA).

A summary of the main features of the .MX21 processor includes:

» Seventh generation of industry-leading DragonBall family for the personal, portable product
market

» High level of on-chip integration

* Very low-power system design without compromised performance

* Optimized for multimedia applications

* Optimized for Bluetooth applications with high-speed interfaces to external Bluetooth solutions
* Dedicated graphics accelerator port

» Supports a wide variety of applications including the most popular smartphones, PDAs, and
next-generation wireless communicators

1.1 i.MX21 Block Diagram

Figure 1-1 is a simplified functional block diagram of the .MX21 processor.
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1.2 i.MX21 Features

The MC9328MX21 boasts a robust array of features that can support a wide variety of applications. This
chapter provides a brief description of the 1.MX21 processor’s features.

1.2.1 ARM926EJ-S Core Complex

The ARM926EJ-S Core Complex (also known as the ARM926 platform) consists of the ARM926EJ-S
processor, a 6 x 4 Multi-Layer AHB crossbar switch, and a primary AHB complex.

*  ARMO926EJ-S microprocessor core
— 16K instruction cache and 16K data cache
— High-performance ARM® 32-bit RISC engine
— Thumb® 16-bit compressed instruction set for a leading level of code density
— Efficient execution of Java byte codes

i.MX21 Reference Manual, Rev. 3
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— EmbeddedICE™ JTAG software debug
— 100 percent user code binary compatibility with ARM7TDMI®

— Advanced Microcontroller Bus Architecture (AMBATM) system-on-chip multi-master bus
interface

— Support for mixed loads of real-time and user applications via cache locking facilities
— Virtual Memory Management Unit (VMMU)
* ARM Interrupt Controller (AITC)

— The AITC is connected to the primary AHB as a slave device and provides support for up to
64 interrupt sources. It generates normal and fast interrupts to the processor core. The AITC
supports a hardware assisted vectoring mode for automatic vectoring to reduce interrupt
latency.

* Digital Phase-Locked Loops (DPLLs) and Power Control Module
— Digital phase-locked loops (DPLLs) and clock controller for all internal clock generation
— MCUPLL generates system and CPU clocks from a 26MHz crystal
— USBPLL generates 48 MHz clock for the USB OTG from either a 26 MHz crystal or 32kHz
— Support for three power modes for different power consumption needs: run, doze, and stop.
* AHB to IP bus interfaces (AIPIs)

— Provide a communication interface between the high-speed AHB to a lower-speed IP bus for
slave peripherals

* The Multi-Layer 6 x 4 AHB Crossbar Switch

— The crossbar switch allows for concurrent transactions to proceed from any input port (bus
master) to any output port (bus slave). That is, it is possible for all four output ports to be active
at the same time as a result of four independent input or output requests.

* CPU and System speed
— ARMO926EIJ-S core: up to 266 MHz
— System Clock: up to 133 MHz
— External memory interface: same clock source as system, up to 133 MHz at 1.8V supply
— System clock is derived from the CPU clock through an integer divider

1.2.2 System Control and Timers

The .MX21 processor contains various timers and system control features to optimize the control of both
the internal modules and external devices.

1.2.2.1 Watchdog Timer
The Watchdog Timer module (WDOG Timer) provides the following:

* Programmable time out of 0.5 s to 64 s
* Resolution of 0.5 s

i.MX21 Reference Manual, Rev. 3
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1.2.2.2 Real-Time Clock/Sampling Timer
The Real-Time Clock (RTC) module maintains the system clock, provides stopwatch, alarm, and interrupt
functions, and supports the following features:

» 32.768 kHz and 32 kHz input operation

» Full clock features: seconds, minutes, hours, days

» (Capable of counting up to 512 days

* Minute countdown timer with interrupt

* Programmable daily alarm with interrupt

+ Sampling timer with interrupt

*  Once-per-second, once-per-minute, once-per-hour, and once-per-day interrupts

» Interrupt generation for digitizer sampling or keyboard debouncing

1.2.2.3 Three General-Purpose 32-Bit Counters/Timers

The General-Purpose Timer (GPT) module contains three identical general-purpose 32-bit timers with
programmable prescalers and compare and capture registers with the following features:

* Automatic interrupt generation

* Programmable timer input/output pins

» Input capture capability with programmable trigger edge

*  Output compare with programmable mode

1.2.24 Pulse-Width Modulator Module
The following features characterize the Pulse-Width Modulator (PWM) module:

* 4 x 16 FIFO to minimize interrupt overhead
* 16-bit resolution
* Sound and melody generation

1.2.25 General-Purpose I/O Ports

The GPIO module provides six general purpose I/O ports. Each single GPIO port is a 32-bit port that may
be multiplexed with one or more dedicated functions. The GPIO features are:

» Supports level or edge trigger interrupt and is system wake-up capable
*  Most I/O signals are multiplexed with dedicated functions for pin efficiency

1.2.2.6 Endianness

The 1.MX21 processor system supports only little endian.

i.MX21 Reference Manual, Rev. 3
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1.2.3 Memory Interface

The memory interfaces of the .MX21 processor consist of the SDRAM controller, the Direct Memory
Access controller, the NAND Flash controller and the External Interface module. The individual features
of these controllers are provided in this section.

1.2.3.1 SDRAM Controller

The SDRAM controller (SDRAMC) consists of 7 major blocks, including the SDRAM command
controller, page and bank address comparators, row/column address multiplexer, data aligner/multiplexer,

configuration registers, refresh request counter, and the powerdown timer. The features offered by the
SDRAMC are as follows:

» Support for four banks of single data rate 64 Mbit, 128 Mbit, and 256 Mbit SDRAM
— Two independent chip-selects with up to 64 Mbyte per chip-select
— Up to four banks active simultaneously for each chip-select
— JEDEC standard pinout and operation
— Boot capability from CSD1
* PCI133-compliant interface
— 133 MHz system clock achievable with “-8” option PC133-compliant memories
— Single and fixed-length (4-word) burst access
— Access time of 8-1-1-1 at 133 MHz
* Software configurable for differing system requirements
— 16-bit or 32-bit bus width

— Configurable row cycle delay (tRC), row precharge delay (tRP), row-to-column delay (tRCD),
and column-to-data delay (CAS latency)

e Built-in auto-refresh timer and state machine

» Hardware-supported self-refresh entry and exit: capability to maintain valid data during system
reset and low-power modes

» Auto-powerdown (clock suspend) timer

1.2.3.2 Direct Memory Access Controller

The Direct Memory Access Controller (DMAC) provides 16 channels to support linear memory, 2D
memory, FIFO and end-of-burst enable FIFO transfers to support a wide variety of DMA operations.
Features include:

* Supports 16 channels linear memory, 2D memory and FIFO for both source and destination
*  Supports 8-bit, 16-bit, or 32-bit FIFO port size and memory port size data transfer

* DMA burst length is configurable up to maximum of 16 words, 32 half-words, or 64 bytes for each
channel

* Bus utilization control for a channel that is not triggered by DMA request
» Interrupts provided to interrupt handler on bulk data transfer complete or transfer error

i.MX21 Reference Manual, Rev. 3
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DMA burst time-out error to terminate DMA cycle when the burst cannot be completed in a
programmed timing period

Dedicated external DMA request and grant signal
Support increment, decrement and no increment for source and destination addressing
Supports DMA chaining

1.2.3.3 NAND Flash Controller

The NAND Flash controller (NFC) interfaces standard NAND Flash parts to the .MX21 processor and
hides the complexities of accessing NAND Flash. The NFC features include:

Contains hardware bootloader for automatic boot up from NAND Flash devices
Supports all 8-bit/16-bit NAND Flash devices regardless of density and organization
Supports 512 byte and 2 Kbyte page sizes

Internal 2 Kbyte of buffer RAM used as boot RAM during cold startup and as read/write page
buffers to relieve CPU intervention

Automatic ECC detection and selectable correction
Data protection for ram buffer and NAND Flash pages

1.2.34 External Interface Module

The External Interface module (EIM) handles the interface to devices external to the i.MX21 processor,
including generation of chip selects for external peripherals and memory, and provides the following
features:

1.2.4

Six Chip Selects (CS0-5) for external devices, each with 16 Mbyte of address space

CSO0 supports boot from ROM, NAND, or NOR Flash of up to 32 Mbyte of address space
Programmable protection, port size, and wait states for each chip-select

Internal/external boot ROM selection

Selectable bus watchdog counter

Burst support for external AMD™ or Intel® flash with 32-bit data path

External Data Transfer Acknowledge (DTACK) support for slower devices connected on CS5

Bus Master Interface (BMI)

The BMI module enables high speed connection between the .MX21 processor and the alternate bus
master devices in the system. The BMI provides support for the following functions:

Supports 8- or 16-bit data bus mode

Supports external bus master read or write to CPU using memory access timing
Supports CPU write to external bus slave using memory access timing
Supports ATI graphic chip burst read/write accesses timing

High communication speed

Supports DMA

i.MX21 Reference Manual, Rev. 3
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1.2.5 Inter-Chip Connectivity

This section describes how the modules within the .MX21 processor interface with each other and
provides a high-level overview on how the architecture of the busses are configured and multiplexed.

1.2.5.1  Inter-IC (12C) Bus Module

I2C is a two-wire, bidirectional serial bus that provides a simple, efficient method of data exchange,
minimizing the interconnection between devices. This bus is suitable for applications requiring occasional
communications over a short distance between many devices. The flexible I2C allows additional devices
to be connected to the bus for expansion and system development. The I2C features include:

»  Multiple-master operation

» Software-programmable for 1 of 64 different serial clock frequencies

* Interrupt-driven, byte-by-byte data transfer

* Arbitration-lost interrupt with automatic mode switching from master to slave

» Calling address identification interrupt

+ Start and stop signal generation and detection

» Repeated START signal generation

* Acknowledge bit generation and detection

* Bus-busy detection

1.2.5.2 Three Configurable Serial Peripheral Interfaces for High Speed Data
Transfer

The .MX21 processor has three Configurable Serial Peripheral Interface (CSPI) modules which allow
rapid data communication with fewer software interrupts than conventional serial communications. Each
CSPI is equipped with data FIFO and is a master/slave configurable serial peripheral interface module,
allowing the .MX21 processor to interface with external SPI master or slave devices.

* Master/slave configurable

» Two chip selects each for master mode operation

» Up to 16-bit programmable data transfer

» 8 x 16 FIFO for both transmit and receive data

1.2.5.3 Two Synchronous Serial Interfaces with Inter-IC Sound (1>S) and AC97
Host Controller Module (SSI/12S/AC97)

Features include the following:
» Supports generic SSI interface for timeslot based communication with synchronous voice codecs

» Timeslot mode supports up to 4 channels for communication among devices Bluetooth voice port,
voice codecs and baseband audio ports

*  Supports Philips standard Inter-IC Sound (IZS) bus for external digital audio chip interface at
44.1 kHz and 48 kHz

i.MX21 Reference Manual, Rev. 3
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* AC97 Host Controller mode with support for 2 audio channels supporting variable and fixed rate
transfers. Fixed mode only supports 48 kHz sampling rate.

» Used together with the Digital Audio Mux (AUDMUX) module to provide flexible audio and voice
routing options

1.2.6 Peripheral Support

The .MX21 processor provides a CMOS sensor interface (CSI) that allows the integration of a extensive
variety of popular camera features.

1.2.6.1 CMOS Sensor Interface (CSI)

The CSI features include the following:

» Configurable interface supports wide variety of popular CMOS sensors that output data in YUV,
RGB, or Bayer format

* Supports CCIR656 format

» Statistic data generation for auto exposure and auto white balance control which is required for
Bayer data

* DMA support for image data transfer
* Private data bus to eMMA Pre-processor module for video and image preprocessing

1.2.7 Display and Video Modules

There are two separate LCD controllers in the .MX21 processor—the LCDC and SLCDC that support
both dumb and smart LCD panels. A dumb LCD panel has no built-in memory and requires an external
controller to send display data at a fixed rate. Such panels typically support high refresh rates suitable for
graphics, games, and video applications. The LCD controller in the .MX21 processor is an AHB master
and can transfer display data from system memory (SDRAM).

Smart panels have built-in memory and a display controller. An advantage of the built-in memory and
controller, is that the refresh function is done by the local LCD controller and only data that is changing
must be updated thus offering a reduced transfer rate and lower power operation.

Both LCD controllers in the .MX21 processor provide glueless connection to external gray-scale or color
LCD panels.

The video input port in the .MX21 processor supports a direct interface to commonly available CMOS
sensors. Together with other system resources (DMA and hardware Pre-processor), viewfinder functions
can be achieved with extremely low CPU MIPS and low system power consumption.

1.2.7.1 LCD Controller (LCDC)
The LCDC features include the following:

* Software programmable screen size (up to 800 x 600) to support single (non-split) monochrome,
color STN panels and color TFT panels

i.MX21 Reference Manual, Rev. 3
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*  Support color depth for CSTN panels: 4- or 8-bit mapping from 256 x 18 table, 12-bit true color

»  Support color depth for TFT panels: 4- or 8-bit mapping from 256 x 18 table, 16-bit/18-bit/24-bit
true color

» Up to 16 grey levels out of 16 palettes

» (Capable of directly driving popular LCD drivers from manufacturers including Motorola, Sharp,
Hitachi, and Toshiba

* Support for data bus width of 16-bit or 18-bit TFT panels

* Support for data bus width of 8-bit, 4-bit, 2-bit, and 1-bit monochrome LCD panels

* Direct interface to Sharp® 320 x 240 and 240 x 320 HR-TFT panels and other generic panels
» Support for logical operation between color hardware cursor and background

* LCD contrast control using 8-bit PWM

» Support for self-refresh LCD modules

* Hardware panning (soft horizontal scrolling)

*  Windowing support for one graphic or text overlay

1.2.7.2 Smart LCD Controller (SLCDC)

The SLCDC transparently and efficiently transfers image data from system memory to an external LCD
controller. The SLCDC module contains a DMA controller that transfers image and control data from
system memory to the SLCDC FIFO where it is formatted and sent out to the external LCD controller.

The SLCDC can be configured to write image data to an external LCD controller via a 4-line serial, 3-line
serial, an 8- or 16- bit parallel interface. The SLCDC has two FIFOs where command and display data are
loaded via DMA. The display data is tagged with commands that are used by the SLCDC to communicate
display information and data to the Smart LCD panel.

The command tagged data format of the SLCDC provides flexibility and ease of connection to existing
and new smart LCD panels.

1.2.8 enhanced Multimedia Accelerator (eMMA)

The 1.MX21 processor comes with an enhanced Multimedia Accelerator (eMMA) comprising an ISO/IEC
14496-2 compliant MPEG-4 encoder and decoder, independent Pre-processing and Post-processing stages
which provide exceptional image and video quality. The eMMA represents a major breakthrough to solve
the problem of high MIPS requirement for video encode and decode operations in mobile and wireless
applications. Tight integration and memory pipelining coupled with AHB master mode operation ensures
minimal system loading. To further offload the CPU, live video stream data enters the eMMA module
directly through an internal private data interface. The eMMA architecture is shown in Figure 1-2.

i.MX21 Reference Manual, Rev. 3
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Figure 1-2. eMMA Architecture

1.2.8.1 Video Encoder

eMMA provides the following video encoder capabilities:
» Supports MPEG4 and H.263 (Short Video Header)
* Fully conforms to ISO/IEC 14496-2 Visual Simple Profiles Levels 0 to 3
» Supports real-time encoding images of sizes from 32 x 32 up to CIF or QVGA at 30 fps
* Input data format is YUV 4:2:0 (Planar)
» Supports camera stabilization

1.2.8.2 Video Decoder

eMMA provides the following video decoder capabilities:
*  Supports MPEG4 and H.263 (Short Video Header)
* Fully conforms to ISO/IEC 14496-2 Visual Simple Profile Levels 0 to 3
» Supports real-time decoding of image sizes up to CIF or QVGA at 30 fps
* Output data format is YUV 4:2:0 (Planar)

1.2.8.3 Image Pre-processor (PrP)

The image Pre-processor block, shown in Figure 1-3, performs color space conversion and image resizing
for viewfinder display and data formatting for video encoder and still image for input to a hardware or
software based video encoder or image compressor. The Pre-processor has two media input and output
paths and can accept input from system memory or from a private data bus connected to the CMOS Sensor
Interface (CSI) module. The Pre-processor can apply frame rate control on the live video stream from the
CSI module to adjust for different processing load conditions. The Pre-processor’s two output channels
are used to output RGB data for display of local camera view and to output image data for compression by
the hardware encoder or a software encoder (still image or video encode).

i.MX21 Reference Manual, Rev. 3
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Figure 1-3. Pre-processor Data Flow

Pre-processor features:
» Data input:
— System memory
— Private DMA between CMOS Sensor Interface module and pre-processor
» Data input formats:
— Arbitrarily unpacked RGB input
— YUYV 4:2:2 (Interleaved)
— YUV 4:2:0 (Planar)
* Input image size: 2044 x 2044
* Image scaling:

— Main resize ratio: 8:1-1:1 in integral steps, Horizontal 9:8/vertical 6:5 and Horizontal
9:8/Vertical 1:1

— Secondary resize ratio for viewfinder: 8:1-1:1 in integral steps
*  Output data format:

— RGB565

— YUYV 4:2:2 (Interleaved)

— YUV 4:2:0 (Planar)
* RGB data and one YUV data format can be generated concurrently

1.2.84 Postprocessor (PP)

The Postprocessor, shown in Figure 1-4, performs Deblock, Dering, Image Resize and Color Space
Conversion (CSC) functions on the input image data. These functions provide flexibility to meet various
RGB formats and YUV formats for display. Besides working in tandem with the decoder sub-block in the
eMMA, the Postprocessor can also be used by software decoders (other than MPEG#4) to touch up the final
output before display. The sub-blocks that perform Deblock, Dering, Resize and CSC operations can be
selectively bypassed through software configuration. Figure 1-4 shows the flow for video postprocessing.
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Figure 1-4. Postprocessor

Postprocessor features:
* Input data:
— From system memory
* Input format:
— YUV 4:2:0 (Planar)
*  Output format:
— YUV422
— RGB444
— RGB565
— RGB666
— RGBS888 (unpacked)
* Input Size: Maximum size of 2044 x 2044
* Image Resize:
— Upscaling ratios ranging from 1:1 to 1:4 in fractional steps
— Downscaling ratios ranging from 1:1 to 2:1 in fractional steps and a fixed 4:1
— Ratios provide scaling between QCIF, CIF, QVGA (320 x 240) and QVGA (240 x 320)

1.2.8.5 Two Multimedia Card and Secure Digital Host Controller Modules
The Multimedia Card/Secure Digital Host module (MMC/SD) integrates MMC support with SD memory
and I/O functions. The features include:

* Fully compatible with the MMC system specification version 2.2

* Fully compatible with the SD Memory Card specification 1.0 and SD I/O specification 1.0 with 1
and 4 channel(s)

* Up to ten MMC cards and one SD supported by standard (maximum data rate with up to ten cards)
»  Supports hot swappable operation

» Data rates from 25 Mbps to 100 Mbps

* Dedicated power pin

i.MX21 Reference Manual, Rev. 3
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» Part of the External Memory Interface (EMI) complex comprising the Nand Flash Controller,
Wireless External Interface to Memory (WEIM) and SDRAM Controller

1.2.8.6 Digital Audio Mux

The Digital Audio Mux (AUDMUX) provides a programmable interconnect fabric for voice, audio and
synchronous data routing between the .MX21 processor’s SSI modules and external SSI, audio and voice
codecs. The AUDMUX features include:

* Supports 1 host and 3 peripheral interfaces

» Flexible audio, voice and data routing without host processor intervention
Built-in support for network mode connection of host and peripheral interfaces
» Separate and simultaneous audio paths from hosts to peripherals

» External 4-wire connection to synchronous devices, audio and voice codecs

1.2.9 Connectivity and Expansion

There are multiple peripheral modules in the .MX21 processor that provide external connection
capability. All peripherals that have FIFOs support DMA transfers to and from the FIFOs. This minimizes
CPU intervention and reduces interrupt overhead to the system. The exception to this is the Pulse Width
Modulator that includes FIFOs, however, does not support DMA.

1.2.9.1 Four Universal Asynchronous Receiver/Transmitters
(UART1, UART2, UART3, and UART4)

The UART modules are capable of standard RS-232 non-return-to-zero (NRZ) encoding format and
IrDA-compatible infrared modes. Each UART provides serial communication capability with external
devices through an RS-232 cable or through use of external circuitry that converts infrared signals to
electrical signals (for reception) or transforms electrical signals to signals that drive an infrared LED (for
transmission) to provide low speed IrDA compatibility to the 1.MX21 processor. Features include:

» Supports serial data transmit/receive operation: 7 or 8 data bits, 1 or 2 stop bits, programmable
parity (even, odd, or none)

* Automatic baud rate detection

» 32-bytes FIFO for transmit and 32 half-words FIFO for receive data

* IrDA Serial Infra-Red (SIR) mode support

1.2.9.2 USB On-The-Go (USB OTG) Controller

The USB controller in the .MX21 processor implements the USB On-The-Go (USB OTG) supplement.
The USB OTG module is complaint to the USB 2.0 and operates at full and low speeds as specified in USB
2.0. The OTG port is capable of connecting to a USB host or client device and uses the Host Negotiation
Protocol (HNP) and Session Request Protocol (SRP) to switch between Host and Function roles. One of
the dual host ports is dedicated for connection to a smartphone USB client device and the other host port
is available for connection to other client devices. The connection to the smartphone forms the
interprocessor link as an alternate to a UART-based link.

i.MX21 Reference Manual, Rev. 3
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Built-in switching logic implements a bypass mode in which the internal host port is bypassed to allow an
external USB host and the smartphone USB client to be directly connected. This feature enables the
external USB host to directly control the smartphone modem for debug or for production programming.
Figure 1-5 shows the USB OTG block.

The USB OTG module is a bus master and takes ownership of the bus for DMA. This allows the USB OTG
to continue operation while the CPU is in a low power mode.

DMAIP OTGIP
USB Core
AHB DMA Registers
<+ Master > Control"_'>
i—»{ ETD Memory PEEEY «¢——p Host1
i Host | «¢——p Host2
| Controller
DMA —
> Registers PEEN Data
AHB Memory <»OTG
“«P < | ¥
ave Function F
> > unction
< > Controller SIE
4P| EP Memory [4—P

Figure 1-5. USB On-The-Go Controller Block Diagram

+ Compliant with the USB 2.0 specification for operation at full speed (12 Mbit/sec) and low speed
(1.5 Mbit/sec)

* Fully compliant with the USB On-The-Go specification

* Host Negotiation Protocol (HNP) and Session Request Protocol (SRP) Protocol (SRP) must be
implemented in software

» Transaction scheduling and transfer level protocol implemented in hardware including bandwidth
management, data toggle and retry

« AMBA AHB 2.0 Bus Master DMA Controller:
— 32 DMA Channels for Host Controller EndPoint Transfer Descriptors
— 32 DMA Channels for Function Controller EndPoint Descriptors
» USB function supports 32 physical endpoints:
— 16 IN endpoints and 16 OUT endpoints
— Programmable for type (control, interrupt, bulk, isochronous), packet size, and buffering
* Double buffering support for all four types of host and function controller transactions
» Separate descriptor and data memory space
* Direct device to device transfers in one frame
» Power savings mode for Host Controller and suspend mode for Function Controller

i.MX21 Reference Manual, Rev. 3
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All USB host ports support external transceiver bypass mode

1.2.10 Debug Capability

The 1.MX21 processor offers designers and programers with full-debug capabilities through
industry-standard JTAG interface and the ability to bootload using either a serial or USB interface.

UART Bootstrap mode function:

— Allows system initialization and program or data download to system memory via USB or
UART1

— Accepts execution command to run program stored in system memory

— Supports memory/register read/write operation of selectable data size of byte, half-word, or
word

— Provides a 16-byte instruction buffer for ARM instruction storage and execution
USB Bootstrap mode function

— Supports bootstrapping through USB OTG port

JTAG port to support generic ARM debug tools

1.2.10.1 PCMCIA/CF Interface

The PCMCIA/CF host controller module provides all the control logic for a PCMCIA socket interface and
requires only additional external analog power switching logic and buffering. The controller supports one
PCMCIA socket and includes the following features:

PCMCIA/CF host controller interface compliant with the PCMCIA standard release 2.1 (for I/O
Cards) and fully compliant with the Compact Flash Specification V1.4

Supports one PCMCIA or CF socket
Supports hot-insertion, card detection and removal

Mapping to common memory space, attribute memory space and I/O space. Each space is up to
32 kbyte in size.

Supports 5 programmable memory and 1O windows.

Generates a single interrupt to the CPU

Programmable card access timing to interface with slower devices

Supports TrueIDE mode

Provides special control signals for external buffering to separate high and low speed paths

1.2.10.2 Keypad Port

The Keypad Port is a 16-bit peripheral which can be used either for keypad matrix scanning or as general
purpose /0. Features include:

Supports up to 8 x 8 external key pad matrix
Open drain design
Glitch suppression circuit prevents erroneous key detection

i.MX21 Reference Manual, Rev. 3
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1.2.10.3

Multiple keys detection
Standby key press detection

Fast Infra-Red Interface (FIRI)

The Fast Infra-Red Interface (USB device module) in the .MX21 processor implements both the Medium
Infra-Red (MIR) and Fast Infra-Red (FIR) protocols. In MIR mode, the FIRI supports wireless

communications at 0.576 Mbps and 1.152 Mbps and uses a framed transmission protocol which follows
the High-Level Data Link Controller (HDLC) protocol. In FIR mode, the module operates at 4 Mbps with

4 Pulse Position Modulation (4PPM) defined by IrDA, version 1.4.

In addition to the MIR and FIR modes, the i.MX21 processor supports SIR protocol on all 4 of the UART
modules. Only UART1 may be used together with the FIRI as these two modules share their pins for
transparent speed and protocol stepping from SIR to MIR or SIR to FIR modes.

Figure 1-6 shows the FIRI sharing pins with the UART module and pin selection is controlled via GPIO
configuration.

i.MX21
USB Device ] IoMUX
Module
-
UART
GPIO

IR Module

LED

IR Detector

Figure 1-6. Fast Infra-Red Interface

The USB device module can be divided to the following functional parts:

Packet assembler

Searcher

4PPM modulator/demodulator

CRC32 encoder and decoder

DMA capable receive and transmit FIFOs
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1.2.10.4 1-Wire® Interface

Introduction

The 1-Wire module is a peripheral device that communicates with the ARM926EJ-S Core and provides a
communication line to a 1 Kbit Add-Only Memory (DS2502). The 1-Wire interface features include:

* Supports 1-Wire interface to a 1Kbit Add-Only Memory (DS2502)
* Implements 1-Wire protocol defined by Dallas Semiconductors

1.2.11 Power Management

The 1.MX21 processor’s power management features are as follows:
* Support for 3 power modes of operation: RUN, DOZE, and STOP
+ Aggressive clock gating within modules to minimize CMOS switching power
» Active well biasing technique to reduce standby mode current consumption
» Voltage/frequency scalable capability (Lib or silicon characterization is needed)

1.2.12 Electronic and Package Information

The .MX21 processor features the following electronic and package information:
* Operating voltage
— I/O voltage: 1.7Vt02.0Vor2.7Vto33V
— Internal logic voltage: 1.45 Vto 1.65 V
» Package
— Type: 0.65 mm and 0.5 mm pitch MAPBGA
— Dimensions: 14mm x 14mm for 0.65 mm type
— Pins: 289
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Chapter 2
Signal Descriptions and Pin Assignments

This chapter identifies and describes the 1.MX21 signals and their pin assignments. It also contains a short
section on power-up sequence of the .MX21.

2.1 Signal Descriptions
Table 2-1 provides complete information on the signal multiplexing of the 1.MX21 signals.

The connections of the pins in Table 2-1 depends solely upon the user application, however there are a few
factory test signals that are not used in a normal application. Following is a list of these signals and how
they are to be terminated for proper operation of the .MX21 processor:

+ CLKMODE[1:0]: To ensure proper operation, leave these signals as no connects.
* OSC26M_TEST: To ensure proper operation, leave this signal as no connect.

« EXT 48M: To ensure proper operation, connect this signal to ground.

« EXT 266M: To ensure proper operation, connect this signal to ground.

« TEST WBJ2:0]: These signals are also multiplexed with GPIO PORT E as well as alternate
keypad signals. If not utilizing these signals for GPIO functionality or for their other multiplexed
function, then configure as GPIO input with pull up enabled, and leave as a no connect.

« TEST WB[4:3]: To ensure proper operation, leave these signals as no connects.

Table 2-1. i.MX21 Signal Descriptions

Signal Name Function/Notes
External Bus/Chip Select (EIM)
A [25:0] Address bus signals
D [31:0] Data bus signals
EBO MSB Byte Strobe—Active low external enable byte signal that controls D [31:24], shared with SDRAM
DQMO.
EB1 Byte Strobe—Active low external enable byte signal that controls D [23:16], shared with SDRAM DQM1.
EB2 Byte Strobe—Active low external enable byte signal that controls D [15:8], shared with SDRAM DQM2
and PCMCIA PC_REG.
EB3 LSB Byte Strobe—Active low external enable byte signal that controls D [7:0], shared with SDRAM
DQM3 and PCMCIA PC_IORD.
OE Memory Output Enable—Active low output enables external data bus, shared with PCMCIA PC_IOWR.
CS [5:0] Chip Select—The chip select signals CS [3:2] are multiplexed with CSD [1:0] and are selected by the
Function Multiplexing Control Register (FMCR) in the System Control chapter. By default CSD [1:0] is
selected. DTACK is multiplexed with CS4.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes
ECB Active low input signal sent by flash device to the EIM whenever the flash device must terminate an
on-going burst sequence and initiate a new (long first access) burst sequence.
LBA Active low signal sent by flash device causing the external burst device to latch the starting burst
address.
BCLK Clock signal sent to external synchronous memories (such as burst flash) during burst mode.
RW RW signal—Indicates whether external access is a read (high) or write (low) cycle. This signal is also
shared with the PCMCIA PC_WE.
DTACK DTACK signal—External input data acknowledge signal, multiplexed with CS4.
Bootstrap
BOOT [3:0] System Boot Mode Select—The operational system boot mode upon system reset is determined by the
settings of these pins. To hardwire these inputs low, terminate with a 1 KQ resister to ground. For a logic
high, terminate with a 1 KQ resistor to VDDA. Do not change the state of these inputs after power-up.
Boot 3 should always be tied to logic low.
SDRAM Controller
SDBA [4:0] SDRAM non-interleave mode bank address signals. These signals are multiplexed with address signals
A[20:16].
SDIBA [3:0] SDRAM interleave addressing mode bank address signals. These signals are multiplexed with address
signals A[24:21].
MA [11:0] SDRAM address signals. MA[9:0] are multiplexed with address signals A[10:1].
DQM [3:0] SDRAM data qualifier mask multiplexed with EB[3:0]. DQM3 corresponds to D[31:24], DQM2
corresponds to D[23:16], DQM1 corresponds to D[15:8], and DQMO corresponds to D[7:0].
CSDO SDRAM Chip Select signal. This signal is multiplexed with the CS2 signal. This signal is selectable by
programming the Function Multiplexing Control Register in the System Control chapter.
CSD1 SDRAM Chip Select signal. This signal is multiplexed with the CS3 signal. This signal is selectable by
programming the Function Multiplexing Control Register in the System Control chapter.
RAS SDRAM Row Address Select signal.
CAS SDRAM Column Address Select signal
SDWE SDRAM Write Enable signal
SDCKEO SDRAM Clock Enable 0
SDCKEH1 SDRAM Clock Enable 1
SDCLK SDRAM Clock
Clocks and Resets
EXTAL26M Crystal input (26MHz), or a 16 MHz to 32 MHz oscillator (or square-wave) input when the internal
oscillator circuit is shut down. When using an external signal source, feed this input with a square wave
signal switching from GND to VDDA.
XTAL26M Oscillator output to external crystal. When using an external signal source, float this output.
EXTAL32K 32 kHz or 32.768 kHz crystal input. When using an external signal source, feed this input with a square
wave signal switching from GND to QVDD5.
XTAL32K Oscillator output to external crystal. When using an external signal source, float this output.
CLKO Clock Out signal selected from internal clock signals. Please refer to clock controller for internal clock

selection.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes
EXT_48M This is a special factory test signal. To ensure proper operation, connect this signal to ground.
EXT_266M This is a special factory test signal. To ensure proper operation, connect this signal to ground.
RESET_IN Master Reset—External active low Schmitt trigger input signal. When this signal goes active, all modules
(except the reset module, SDRAMC module, and the clock control module) are reset.
RESET_OUT Reset Out—Internal active low output signal from the Watchdog Timer module and is asserted from the
following sources: Power-on reset, External reset (RESET_IN), and Watchdog time-out.
POR Power On Reset—Active low Schmitt trigger input signal. The POR signal is normally generated by an

external RC circuit designed to detect a power-up event.

CLKMODE[1:0]

These are special factory test signals. To ensure proper operation, leave these signals as no connects.

OSC26M_TEST

This is a special factory test signal. To ensure proper operation, leave this signal as a no connect.

TEST_WB[2:0]

These are special factory test signals. However, these signals are also multiplexed with GPIO PORT E
as well as alternate keypad signals. If not using these signals for GPIO functions or for other multiplexed
functions, then configure as GPIO input with pull-up enabled, and leave as a no connect.

TEST_WB[4:3]

These are special factory test signals. To ensure proper operation, leave these signals as no connects.

WKGD

Battery indicator input used to qualify the walk-up process. Also multiplexed with TIN.

JTAG

For termination recommendations, see the Table “JTAG pinouts’ in the Multi-ICE® User Guide from ARM® Limited.

TRST Test Reset Pin—External active low signal used to asynchronously initialize the JTAG controller.
TDO Serial Output for test instructions and data. Changes on the falling edge of TCK.
TDI Serial Input for test instructions and data. Sampled on the rising edge of TCK.
TCK Test Clock to synchronize test logic and control register access through the JTAG port.
TMS Test Mode Select to sequence the JTAG test controller’s state machine. Sampled on the rising edge of
TCK.

JTAG_CTRL JTAG Controller select signal—JTAG_CTRL is sampled during the rising edge of TRST. Must be pulled
to logic high for proper JTAG interface to debugger. Pulling JTAG_CRTL low is for internal test purposes
only.

RTCK JTAG Return Clock used to enhance stability of JTAG debug interface devices. This signal is multiplexed
with 1-Wire, therefore using 1-Wire renders RTCK unusable and vice versa.
CMOS Sensor Interface
CSI_D [7:0] Sensor port data
CSI_MCLK Sensor port master clock

CSI_VSYNC Sensor port vertical sync

CSI_HSYNC Sensor port horizontal sync

CSI_PIXCLK Sensor port data latch clock

LCD Controller
LD [17:0] LCD Data Bus—All LCD signals are driven low after reset and when LCD is off. LD[15:0] signals are
multiplexed with SLCDC1_DAT[15:0] from SLCDC1 and BMI_D[15:0]. LD[17] signal is multiplexed with
BMI_WRITE of BMI. LD[16] is multiplexed with BMI_READ_REQ of BMI and EXT_DMAGRANT.
FLM_VSYNC Frame Sync or Vsync—This signal also serves as the clock signal output for gate
(or simply referred | driver (dedicated signal SPS for Sharp panel HR-TFT). This signal is multiplexed with BMI_RXF_FULL
to as VSYNC) and BMI_WAIT of the BMI.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name

Function/Notes

LP_HSYNC (or simply
referred to as HSYNC)

Line Pulse or HSync

LSCLK Shift Clock. This signal is multiplexed with the BMI_CLK_CS from BMI.
OE_ACD Alternate Crystal Direction/Output Enable.
CONTRAST This signal is used to control the LCD bias voltage as contrast control. This signal is multiplexed with the
BMI_READ from BMI.
SPL_SPR Sampling start signal for left and right scanning. This signal is multiplexed with the SLCDC1_CLK.
PS Control signal output for source driver (Sharp panel dedicated signal). This signal is multiplexed with the
SLCDC1_CS.
CLS Start signal output for gate driver. This signal is invert version of PS (Sharp panel dedicated signal). This
signal is multiplexed with the SLCDC1_RS.
REV Signal for common electrode driving signal preparation (Sharp panel dedicated signal). This signal is
multiplexed with SLCDC1_DO.
Smart LCD Controller
SLCDC1_CLK SLCDC Clock output signal. This signal is multiplexed and available at 2 alternate locations. These are
SPL_SPR and SD2_CLK signals of LCDC and SD2, respectively.
SLCDC1_CS SLCDC Chip Select output signal. This signal is multiplexed and available at 2 alternate signal locations.
These are PS and SD2_CMD signals of LCDC and SD2, respectively.
SLCDC1_RS SLCDC Register Select output signal. This signal is multiplexed and available at 2 alternate signal
locations. These are CLS and SD2_D3 signals of LCDC and SD2, respectively.
SLCDC1_DO SLCDC serial data output signal. This signal is multiplexed and available at 2 alternate signal locations.

These are and REV and SD2_D2 signals of LCDC and SD2, respectively. This signal is inactive when a
parallel data interface is used.

SLCDC1_DAT[15:0]

SLCDC Data output signals for connection to a parallel SLCD panel interface. These signals are
multiplexed with LD[15:0] while an alternate 8-bit SLCD muxing is available on LD[15:8]. Further
alternate muxing of these signals are available on some of the USB OTG and USBH1 signals.

SLCDC2_CLK SLCDC Clock input signal for pass through to SLCD device. This signal is multiplexed with SSI3_CLK
signal from SSI3.
SLCDC2_CS SLCDC Chip Select input signal for pass through to SLCD device. This signal is multiplexed with
SSI3_TXD signal from SSI3.
SLCDC2_RS SLCDC Register Select input signal for pass through to SLCD device. This signal is multiplexed with
SSI3_RXD signal from SSI3.
SLCDC2_Do SLCD Data input signal for pass through to SLCD device. This signal is multiplexed with SSI3_FS signal
from SSI3.
Bus Master Interface (BMI)
BMI_D[15:0] BMI bidirectional data bus. Bus width is programmable between 8-bit or 16-bit. These signals are
multiplexed with LD[15:0] and SLCDC_DAT[15:0].
BMI_CLK_CS BMI bidirectional clock or chip select signal.This signal is multiplexed with LSCLK of LCDC.
BMI_WRITE BMI bidirectional signal to indicate read or write access. This is an input signal when the BMI is a slave
and an output signal when BMI is the master of the interface. BMI_WRITE is asserted for write and
negated for read.This signal is muxed with LD[17] of LCDC.
BMI_READ BMI output signal to enable data read from external slave device. This signal is not used and driven high

when BMI is slave.This signal is multiplexed with CONTRAST signal of LCDC.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name

Function/Notes

BMI_READ_REQ

BMI Read request output signal to external bus master. This signal is active when the data in the TXFIFO
is larger or equal to the data transfer size of a single external BMI access.This signal is muxed with
LD[16] of LCDC.

BMI_RXF_FULL

BMI Receive FIFO full active high output signal to reflect if the RxFIFO reaches water mark value.This
signal is muxed with VSYNC of the LCDC.

BMI_WAIT BMI Wait—Active low signal to wait for data ready (read cycle) or accepted (write_cycle). Also
multiplexed with VSYNC.
External DMA
EXT_DMAREQ External DMA Request input signal. This signal is multiplexed with CSPI1_RDY.

EXT_DMAGRANT

External DMA Grant output signal. This signal is multiplexed with LD[16] of LCDC and CSPI1_SS1 of
CSPI1.

NAND Flash Controller

NF_CLE NAND Flash Command Latch Enable output signal. Multiplexed with  PC_POE of PCMCIA.
NF_CE NAND Flash Chip Enable output signal. This signal is multiplexed with PC_CE1 of PCMCIA.
NF_WP NAND Flash Write Protect output signal. This signal is multiplexed with PC_CE2 of PCMCIA.
NF_ALE NAND Flash Address Latch Enable output signal. This signal is multiplexed with PC_OE of PCMCIA.
NF_RE NAND Flash Read Enable output signal. This signal is multiplexed with PC_RW of PCMCIA.
NF_WE NAND Flash Write Enable output signal. This signal is multiplexed with and PC_BVD2 of PCMCIA.
NF_RB NAND Flash Ready Busy input signal. This signal is multiplexed with PC_RST of PCMCIA.
NF_IO[15:0] NAND Flash Data input and output signals. NF_IO[15:7] signals are multiplexed with A[25:21] and
A[15:13]. NF_IO[7:0] signals are multiplexed with several PCMCIA signals.
PCMCIA Controller
PC_A[25:0] PCMCIA Address signals. These signals are multiplexed with A[25:0].
PC_D[15:0] PCMCIA Data input and output signals. These signals are multiplexed with D[15:0].
PC_CD1 PCMCIA Card Detect1 input signal. This signal is multiplexed with NFIO[7] signal of NF.
PC_CD2 PCMCIA Card Detect2 input signal. This signal is multiplexed with NFIO[6] signal of NF.
PC_WAIT PCMCIA Wait input signal to extend current access. This signal is multiplexed with NFIO[5] signal of NF.
PC_READY PCMCIA Ready input signal indicates card is ready for access. Multiplexed with NFIO[4] signal of NF.
PC_RST PCMCIA Reset output signal. This signal is multiplexed with NFRB signal of NF.
PC_OE PCMCIA Memory Read Enable output signal asserted during common or attribute memory read cycles.
This signal is multiplexed with NFALE signal of NF.
PC_WE PCMCIA Memory Write Enable output signal asserted during common or attribute memory cycles. This
signal is shared with RW of the EIM.
PC_VS1 PCMCIA Voltage Sense1 input signal. This signal is multiplexed with NFIO[2] signal of NF.
PC_VS2 PCMCIA Voltage Sense2 input signal. This signal is multiplexed with NFIO[1] signal of NF.
PC_BVD1 PCMCIA Battery Voltage Detect1 input signal. This signal is multiplexed with NFIO[0] signal of NF.
PC_BVD2 PCMCIA Battery Voltage Detect2 input signal. This signal is multiplexed with NF_WE signal of NF.
PC_SPKOUT PCMCIA Speaker Out output signal. This signal is multiplexed with PWMO signal.
PC_REG PCMCIA Register Select output signal. This signal is shared with EB2 of EIM.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes
PC_CE1 PCMCIA Card Enable1 output signal. This signal is multiplexed with NFCE signal of NF.
PC_CE2 PCMCIA Card Enable2 output signal. This signal is multiplexed with NFWP signal of NF.
PC_IORD PCMCIA 10 Read output signal. This signal is shared with EB3 of EIM.
PC_IOWR PCMCIA 10 Write output signal. This signal is shared with OE signal of EIM.
PC_WP PCMCIA Write Protect input signal. This signal is multiplexed with NFIO[3] signal of NF.
PC_POE PCMCIA Output Enable signal to enable voltage translation buffers and transceivers. This signal is
multiplexed with NFCLE signal of NF.
PC_RW PCMCIA Read Write output signal to control external transceiver direction. Asserted high for read
access and negated low for write access. This signal is multiplexed with NFRE signal of NF.
PC_PWRON PCMCIA input signal to indicate that the card power has been applied and stabilized.
CSPI
CSPI1_MOSI Master Out/Slave In signal
CSPI1_MISO Master In/Slave Out signal

CSPI1_SS[2:0]

Slave Select (Selectable polarity) signal. CSPI1_SS2 is also multiplexed with USBG_RXDAT and
CSPI1_SS1 is multiplexed with EXT_DMAGRANT.

CSPI1_SCLK Serial Clock signal

CSPI1_RDY Serial Data Ready signal. Also multiplexed with EXT_DMAREQ.

CSPI2_MOSI Master Out/Slave In signal. This signal is multiplexed with USBH2_TXDP signal of USB OTG.
CSPI2_MISO Master In/Slave Out signal. This signal is multiplexed with USBH2_TXDM signal of USB OTG.

CSPI2_SS[2:0]

Slave Select (Selectable polarity) signals. These signals are multiplexed with USBH2_FS,
USBH2_RXDP and USBH2_RXDM signal of USB OTG

CSPI2_SCLK Serial Clock signal. This signal is multiplexed with USBH2_OE signal of USB OTG
CSPI3_MOSI Master Out/Slave In signal. This signal is multiplexed with SD1_CMD.
CSPI3_MISO Master In/Slave Out signal. This signal is multiplexed with SD1_DO.
CSPIB_SS Slave Select (Selectable polarity) signal multiplexed with SD1_D3.
CSPI3_SCLK Serial Clock signal. This signal is multiplexed with SD1_CLK.
General Purpose Timers
TIN Timer Input Capture or Timer Input Clock—The signal on this input is applied to all 3 timers
simultaneously. This signal is muxed with the Walk-up Guard Mode WKGD signal in the PLL, Clock, and
Reset Controller module.
TOUT1 Timer Output signal from General Purpose Timer1 (GPT1). This signal is multiplexed with SYS_CLK1
(or simply TOUT) |and SYS_CLK2 signal of SSI1 and SSI2. The pin name of this signal is simply TOUT.
TOUT2 Timer Output signal from General Purpose Timer1 (GPT2). This signal is multiplexed with PWMO.
TOUT3 Timer Output signal from General Purpose Timer1 (GPT3). This signal is multiplexed with PWMO.
USB On-The-Go
USB_BYP USB Bypass input active low signal. This signal can only be used for USB function, not for GPIO.
USB_PWR USB Power output signal
USB_OC USB Over current input signal. This signal can only be used for USB function, not for GPIO.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes

USBG_RXDP USB OTG Receive Data Plus input signal. This signal is muxed with SLCDC1_DAT15.

USBG_RXDM USB OTG Receive Data Minus input signal. This signal is muxed with SLCDC1_DAT14.

USBG_TXDP USB OTG Transmit Data Plus output signal. This signal is muxed with SLCDC1_DAT13.

USBG_TXDM USB OTG Transmit Data Minus output signal. This signal is muxed with SLCDC1_DAT12.

USBG_RXDAT USB OTG Transceiver differential data receive signal. Multiplexed with CSPI1_SS2.

USBG_OE USB OTG Output Enable signal. This signal is muxed with SLCDC1_DAT11.

USBG_ON USB OTG Transceiver ON output signal. This signal is muxed with SLCDC1_DAT9.

USBG_FS USB OTG Full Speed output signal. This signal is multiplexed with external transceiver USBG_TXR_INT
signal of USB OTG. This signal is muxed with SLCDC1_DAT10.

USBH1_RXDP USB Host1 Receive Data Plus input signal. This signal is multiplexed with UART4_RXD and
SLCDC1_DATS. It also provides an alternative multiplex for UART4_RTS, where this signal is selectable
by programming the Function Multiplexing Control Register in the System Control chapter.

USBH1_RXDM USB Host1 Receive Data Minus input signal. This signal is muxed with SLCDC1_DATb. It also provides
an alternative multiplex for UART4_CTS.

USBH1_TXDP USB Host1 Transmit Data Plus output signal. This signal is multiplexed with UART4_CTS and
SLCDC1_DAT4. It also provides an alternative multiplex for UART4_RXD, where this signal is selectable
by programming the Function Multiplexing Control Register in the System Control chapter.

USBH1_TXDM USB Host1 Transmit Data Minus output signal. Multiplexed with UART4_TXD and SLCDC1_DAT3.

USBH1_RXDAT USB Host1 Transceiver differential data receive signal. Multiplexed with USBH1_FS.

USBH1_OE USB Host1 Output Enable signal. This signal is muxed with SLCDC1_DAT2.

USBH1_FS USB Host1 Full Speed output signal. Multiplexed with UART4_RTS and SLCDC1_DAT1 and
USBH1_RXDAT.

USBH_ON USB Host transceiver ON output signal. This signal is muxed with SLCDC1_DATO.

USBH2_RXDP USB Host2 Receive Data Plus input signal. This signal is multiplexed with CSPI12_SS[1] of CSPI2.

USBH2_RXDM USB Host2 Receive Data Minus input signal. This signal is multiplexed with CSPI12_SS[2] of CSPI2.

USBH2_TXDP USB Host2 Transmit Data Plus output signal. This signal is multiplexed with CSPI2_MOSI of CSPI2.

USBH2_TXDM USB Host2 Transmit Data Minus output signal. This signal is multiplexed with CSPI2_MISO of CSPI2.

USBH2_OE USB Host2 Output Enable signal. This signal is multiplexed with CSPI2_SCLK of CSPI2.
USBH2_FS USB Host2 Full Speed output signal. This signal is multiplexed with CSPI12_SS[0] of CSPI2.
USBG_SCL USB OTG I°C Clock input/output signal. This signal is multiplexed with SLCDC1_DATS.
USBG_SDA USB OTG I°C Data input/output signal. This signal is multiplexed with SLCDC1_DAT?7.

USBG_TXR_INT

USB OTG transceiver interrupt input. Multiplexed with USBG_FS.

Secure Digital Interface

SD1_CMD SD Command bidirectional signal—If the system designer does not want to make use of the internal
pull-up, via the Pull-up enable register, a 4.7k—69k external pull-up resistor must be added. This signal
is multiplexed with CSPI3_MOSI.

SD1_CLK SD Output Clock. This signal is multiplexed with CSPI3_SCLK.

SD1_D[3:0] SD Data bidirectional signals—If the system designer does not want to make use of the internal pull-up,

via the Pull-up enable register, a 50k—69k external pull-up resistor must be added. SD1_DI[3] is muxed
with CSPI3_SS while SD1_D[0] is muxed with CSPI3_MISO.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes
SD2_CMD SD Command bidirectional signal. This signal is multiplexed with SLCDC1_CS signal from SLCDCH1.
SD2_CLK SD Output Clock signal. This signal is multiplexed with SLCDC1_CLK signal from SLCDC1.
SD2_D[3:0] SD Data bidirectional signals. SD2_D[3:2] are multiplexed with SLCDC1_RS and SLCDC_DO signals
from SLCDCH1.
UARTSs - IrDA/Auto-Bauding
UART1_RXD Receive Data input signal
UART1_TXD Transmit Data output signal
UART1_RTS Request to Send input signal
UART1_CTS Clear to Send output signal
UART2_RXD Receive Data input signal. This signal is multiplexed with KP_ROWS& signal from KPP.
UART2_TXD Transmit Data output signal. This signal is multiplexed with KP_COLS6 signal from KPP.
UART2_RTS Request to Send input signal. This signal is multiplexed with KP_ROW? signal from KPP,
UART2_CTS Clear to Send output signal. This signal is multiplexed with KP_COL?7 signal from KPP.
UART3_RXD Receive Data input signal. This signal is multiplexed with IR_RXD from FIRI.
UART3_TXD Transmit Data output signal. This signal is multiplexed with IR_TXD from FIRI.
UART3_RTS Request to Send input signal
UART3_CTS Clear to Send output signal
UART4_RXD Receive Data input signal which is multiplexed with USBH1_RXDP and USBH1_TXDP.
UART4_TXD Transmit Data output signal which is multiplexed with USBH1_TXDM.
UART4_RTS Request to Send input signal which is multiplexed with USBH1_FS and USBH1_RXDP.
UART4_CTS Clear to Send output signal which is multiplexed with USBH1_TXDP and USBH1_RXDM.
Serial Audio Port — SSI (configurable to IS protocol and AC97)
SSI1_CLK Serial clock signal which is output in master or input in slave
SSIH_TXD Transmit serial data
SSI1_RXD Receive serial data
SSI1_FS Frame Sync signal which is output in master and input in slave
SYS_CLK1 SSI1 master clock. Multiplexed with TOUT.
SSI2_CLK Serial clock signal which is output in master or input in slave.
SSI2_TXD Transmit serial data signal
SSI2_RXD Receive serial data
SSI2_FS Frame Sync signal which is output in master and input in slave.
SYS_CLK2 SSI2 master clock. Multiplexed with TOUT.
SSI3_CLK Serial clock signal which is output in master or input in slave. Multiplexed with SLCDC2_CLK
SSI3_TXD Transmit serial data signal which is multiplexed with SLCDC2_CS
SSI3_RXD Receive serial data which is multiplexed with SLCDC2_RS
SSI3_FS Frame Sync signal which is output in master and input in slave. Multiplexed with SLCDC2_DO0.
SAP_CLK Serial clock signal which is output in master or input in slave.
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Signal Descriptions and Pin Assignments

Table 2-1. i.MX21 Signal Descriptions (continued)

Signal Name Function/Notes
SAP_TXD Transmit serial data
SAP_RXD Receive serial data
SAP_FS Frame Sync signal which is output in master and input in slave.
1’c
12C_CLK 12C Clock
|2C_DATA 1°C Data
1-Wire
OWIRE 1-Wire input and output signal. This signal is multiplexed with JTAG RTCK.
PWM
PWMO PWM Output. This signal is multiplexed with PC_SPKOUT of PCMCIA, as well as TOUT2 and TOUT3
of the General Purpose Timer module.
General Purpose Input/Output
PF[16] Dedicated GPIO. When unused, program this signal as an input with the on-chip pull-up resistor enabled.
Keypad

KP_COLJ[7:0] Keypad Column selection signals. KP_COL][7:6] are multiplexed with UART2_CTS and UART2_TXD
respectively. Alternatively, KP_COLS is also available on the internal factory test signal TEST_WB2. The
Function Multiplexing Control Register in the System Control chapter must be used in conjunction with
programming the GPIO multiplexing (to select the alternate signal multiplexing) to choose which signal
KP_COLS is available.

KP_ROW][7:0] Keypad Row selection signals. KP_ROW([7:6] are multiplexed with UART2_RTS and UART2_RXD
signals respectively. Alternatively, KP_ROW?7 and KP_ROWS are available on the internal factory test
signals TEST_WBO0 and TEST_WBH1 respectively. The Function Multiplexing Control Register in the
System Control chapter must be used in conjunction with programming the GPIO multiplexing (to select
the alternate signal multiplexing) to choose which signals KP_ROW®6 and KP_ROW? are available.

Noisy Supply Pins
NVDD Noisy Supply for the I/O pins. There are six (6) I/O voltages, NVDD1 through NVDD6.
NVSS Noisy Ground for the I/O pins
Supply Pins — Analog Modules
VDDA Supply for analog blocks
QVSS (internally  |Quiet GND for analog blocks (QVSS and AVSS are synonymous)
connected to AVSS)
Internal Power Supplies

QVvDD Power supply pins for silicon internal circuitry

QVSS Quiet GND pins for silicon internal circuitry
QVDDX Power supply pin for the ARM core. Externally connect directly to QVDD

i.MX21 Reference Manual, Rev. 3

Freescale Semiconductor
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2.2 I/O Power Supply and Signal Multiplexing Scheme

This section describes detailed information about both the power supply for each I/O pin and its function multiplexing scheme. The
user can reference information provided in Table 2-2 to configure the power supply scheme for each device in the system (memory
and external peripherals). The function multiplexing information also shown in Table 2-2 allows the user to select the function of each
pin by configuring the appropriate GPIO registers when those pins are multiplexed to provide different functions. In some cases, the
use of the Function Multiplexing Control Register (FMCR) in the System Control chapter may be required to select multiplexed
functionality. Table 2-1 on page 2-1 indicates which signals require the use of the FMCR.

Table 2-2. i.MX21 Signal Multiplexing Scheme
(Note: See end of table for table footnotes and table legend)

sjuawubissy uid pue suondiiosag jeubis

/o <0 Primary Alternate GPIO '3,'5 E

3:#;;‘(; 2a Signal 52| 5 Signal 5|2 5 é 2 5 % 5 g § < g pefault
NVDD1| F3 A25_NFIO15 B L A25_NFIO15
NVDD1| F2 D31 B | KP KP/I" D31
NVDD1| Fi1 A24_NFI014 B L A24_NFIO14
NVDD1 | G4 D30 B | KP KP/I" D30
NVDD1 | G3 A23_NFIO13 B L A23_NFIO13
NVDD1 | G2 D29 B | KP KP/I! D29
NVDD1 | Gi A22_NFIO12 B L A22_NFIO12
NVDD1 | H4 D28 B | KP KP/I! D28
NVDD1 | H3 A21_NFIO11 B L A21_NFIO11
NVDD1 | H2 D27 B | KP KP/I" D27
NVDD1 | H1 A20 O L A20
NVDD1 | J4 D26 B | KP KP/I! D26
NVDD1 | J1 A19 o L A19
NVDD1| J3 D25 B | KP KP/I" D25
NVDD1 | J2 A18 (e} L A18
NVDD1 | K4 D24 B | KP KP/I" D24
NVDD1 | K2 A17 O L A17
NVDD1 | K3 D23 B | KP KP/I! D23
NVDD1 | H7 NVDD1 NVDD1
NVDD1| K1 A16 o L A16
NVDD1 | K7 NVSSH NVSS1
NVDD1| L4 D22 B | KP KP/I" D22
NVDD1| L2 A15_NFIO10 B L A15_NFIO10
NVDD1| L3 D21 B | KP KP/I! D21
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

o) <o Primary Alternate GPIO § ’é:-:

\?:I?;g;‘é 2a Signal 512! 8 Signal 5121 5 é 2 5 % (Z) g § < ;h_, pefoult

NVDD1 | L1 A14_NFIO9 L A14_NFIO9

NVDD1 | M3 D20 KP kP! D20

QvbD | D5 QVvDD QVDD

Qvss | D6 QVvss Qvss

NVDD1 | M2 A13_NFIO8 B L A13_NFIO8

NVDD1 | M1 D19 B | KP KP/! D19

NVDD1 | N2 A12 o) L A12

NVDD1 | M4 D18 B | KP kP! D18

NVDD1 | Ni A11 o) L A1

NVDD1 | N3 D17 B | KP G D17

NVDD1 | P2 A10 o) L A10

NVDD1 | N4 D16 B | KP kP! D16

NVDD1 | P1 A9 o) L A9

NVDD1 | P3 D15 B | KP KP/! D15

NVDD1 | R2 A8 o) L A8

NVDD1 | P4 D14 B | KP KP/! D14

NVDD1 | J7 NVDD1 NVDD1

NVDD1 | Ri A7 o) L A7

NVSS1| L7 NVSST NVSS1

NVDD1 | R3 D13 B | KP kP! D13

NVDD1 | T2 A6 o) L A6

NVDD1| R4 D12 B | KP KP/! D12 )

NVDD1| T1 A5 o L A5 3

NVDD1 | U1 D11 B | KP KP/! D11 o

NVDD1 | V1 A4 o) L A4 g

NVDD1 | V2 EBO/DQMO o) H EBO/DQMO S

NVDD1 | T4 D10 B | KP KP/! D10 %

NVDD1 | U2 EB1/DQM1 o) H EB1/DQM1 5]

NVDD1 | V3 D9 B | KP KP/! D9 -

NVDD1| U3 |EB2/DQM2/PC_REG | O H EB2/DQM2/PC_REG |2

NVDD1 | W1 A3 0 L A3 p.

NVDD1| T3 |EB3/DQM3/PC_IORD| O H EB3/DQM3/PC_IORD g

NVDD1 | V4 D8 B | KP G D8 @
(7]
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)

(Note: See end of table for table footnotes and table legend)

]
H
J

/o < g Primary Alternate GPIO 5 ’é:-: ‘8';

e 82 agm |alz| 8| sem |2l2l8lz]z] = s (gl ™ B

NVDD1| U4 OE/PC_IOWR o H OE/PC_IOWR i

NVDD1| V5 TS5 o PF22 | PUEN Pull-H PF22 2

NVDD1| w2 A2 o L A2 =

NVDD1| W3 D7 B |KP KP/I'! D7 é’

NVDD1 | U5 Cs4 o PF21 | PUEN DTACK Pull-H PF21 o

NVSST [ N10 NVSST NVSST 3

NVDD1 | wa AT 0 L A =

NVDD1 | N12 NVDD1 NVDD1

NVDD1 | T5 CS3/CSD1 o H CsSD1

NVDD1 | W5 CS2/CSbo o H CSDO

NVDD1 | U6 D6 B | KP KP/I! D6

NVDD1| W6 AO o) L A0

NVDD1| T6 cs1 o) H [S5)

NVDD1| V6 D5 B | KP KP/I! D5

NVDD1| T7 BCLK o) H BCLK

NVDD1 | V7 CS0 l¢] H Cso

NVDD1 | U7 ECB | | PU H ECB

NVDD1 | W7 D4 B | KP KP/I! D4

NVDD1| N7 BA o) H BA

NVDD1| V8 RW/PC_WE o H RW/PC_WE

NVDD1 | U8 D3 B | KP KP/I! D3

NVDD1| W8 D2 B |KP KP/I! D2

NVDD1| T8 MA11 o) L MA11

NVDD1 | V9 D1 B | KP KP/I! D1

NVDD1 | U9 MA10 o) L MA10

NVDD1 | W9 DO B | KP KP/I! DO

NVDD1 | V10 JTAG_CTRL I |PU Pull-H JTAG_CTRL

QvDD | K12 QvDD QVDD

Qvss | K13 Qvss Qvss

NVDD1 | N13 NVDD1 NVDD1

NVDD1 | W10 SDCLK o) H2 SDCLK

NVSS1 | N11 NVSS1 NVSS1

NVDD1| U10 PC_PWRON I |PD L PC_PWRON
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)

(Note: See end of table for table footnotes and table legend)

o) <o Primary Alternate GPIO § ’é:-:

\?:I?;g;‘é 2a Signal 512! 8 Signal 5121 5 é 2 5 % (Z) g § < ;h_, pefoult

NVDD1| T9 RAS 0o H RAS

NVDD1 | T10 CAS o H CAS

NVDD1 | V11 SDWE 0 H SDWE

NVDD1| N9 SDCKEO o H SDCKEO

NVDD1 | W11 SDCKE1 o H SDCKE1

NVDD1 | U11 Reserved I PF16 | PUEN Pull-H PF16

NVDD1 | V12 CLKO o PF15 | PUEN N/A CLKO

NVDD1 | M11 NFIO7 B PF14 | PUEN PC_CD1 Pull-H NFIO7

NVDD1 | V13 NFIO6 B PF13 | PUEN PC_CD2 Pull-H NFIO6

NVDD1 | T11 NFIO5 B PF12 | PUEN PC_WAIT Pull-H NFIO5

NVDD1 | U12 NFIO4 B PF11 | PUEN PC_READY Pull-H NFIO4

NVDD1 | T12 NFIO3 B PF10 | PUEN PC_WP Pull-H NFIO3

NVDD1 | L11 NFIO2 B PF9 |PUEN PC_VS1 Pull-H NFIO2

NVDD1| U13 NFIO1 B PF8 | PUEN PC_VS2 Pull-H NFIO1

NVDD1 | W12 NFIO0 B PF7 |PUEN PC_BVD1 Pull-H NFIO0

NVDD1 | T13 NFWE o PF6 |PUEN PC_BVD2 H NFWE

NVDD1 | W13 NFRE o PF5 |PUEN PC_RW H NFRE

NVDD1| U14 NFALE o PF4 | PUEN PC_OE L NFALE

NVDD1 | U15 NFCLE o PF3 |PUEN PC_POE L NFCLE

NVDD1 | L12 NFWP o PF2 |PUEN PC_CE2 H NFWP

NVDD1 | T15 NFCE o PF1 |PUEN PC_CET1 H NFCE

NVDD1 | M12 NFRB I PFO |PUEN PC_RST Pull-H NFRB %)

NVDD1 | M13 EXT_48M I N/A3 EXT_48M §

NVDD1| R17 EXT_266M I N/AS EXT_266M §

NVDD2 | M7 NVDD2 NVDD2 sz

NVDD2 | R16 SD1_CLK o) CSPI3_SCLK | O PE23 | PUEN Pull-H PE23 S

NVDD2 | P17 SD1_CMD B CSPI3_MOSI | O PE22 | PUEN Pull-H PE22 §

NVDD2 | T17 SD1_D3 B CSPI3.SS | O PE21 | PUEN Pull-H PE21 2

NVDD2 | P16 SD1_D2 B PE20 | PUEN Pull-H PE20 %

NVDD2 | N18 SD1_D1 B PE19 | PUEN Pull-H PE19 >

NVDD2 | N16 SD1_DO B CSPI3_MISO | | PE18 | PUEN Pull-H PE18 p.

NVSS2 | R18 NVSS2 NVSS2 g

VDDA | V18 VDDA VDDA 2
(7]
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)

(Note: See end of table for table footnotes and table legend)

]
H
J
/o < g Primary Alternate GPIO 5 ’é:-: ‘8';
e 82 agm |alz| 8| sem |2l2l8lz]z] = s (gl ™ B
VDDA | W16 EXTAL26M | N/A EXTAL26M i
Qvss | via Qvss Qvss 2
VDDA | W17 XTAL26M o) N/A XTAL26M =
VDDA | V17 | OSC26M_TEST | N/AS OSC26M_TEST ,’E
VDDA | T14 RESET_IN I | PU See® RESET_IN g
VDDA | V15 RESET_OUT 0 PE17 | PUEN LH RESET_OUT H
VDDA | U16 POR | See® POR &
VDDA | U18 BOOT3 | See® BOOT3
VDDA | U17 BOOT?2 | See® BOOT2
VDDA | T16 BOOT1 [ See® BOOT1
VDDA | V16 BOOTO | See® BOOTO
VDDA | T18 CLKMODE1 I |PU N/A3 CLKMODE1
VDDA | T19 CLKMODEO I |PU N/A3 CLKMODEO
QvDD | L9 QvDD QvDD
Qvss | L10 Qvss Qvss
QVDD | V19 EXTAL32K [ N/A EXTAL32K
QVDD | U19 XTAL32K | N/A XTAL32K
NVDD3 | R19 TRST I |PU Pull-H TRST
NVDD3 | P19 ™S I |PU Pull-H ™S
NVDD3 | N17 TCK I |PU Pull-H TCK
NVDD3 | P18 DI I |PU Pull-H ™I
NVDD3 | K11 TDO o H TDO
NVDD3 | N19 RTCK o OWIRE B op JPE16|PUEN L RTCK
NVDD3 | M18 UART1_RTS I PE15 | PUEN Pull-H UART1_RTS
NVDD3 | M19 UART1_CTS o) PE14 | PUEN H UARTI_CTS
NVDD3 | K10 UART1_RXD | PE13|PUEN Pull-H UART1_RXD
NVDD3 | L13 UART1_TXD o) PE12 | PUEN H UART1_TXD
NVDD3 | L17 UART3_RTS | PE11|[PUEN Pull-H PE11
NVDD3 | L18 UART3_CTS o) PE10 | PUEN Pull-H PE10
NVDD3 | M17 UART3_RXD | PE9 |PUEN IR_RXD Pull-H PE9
NVDD3 | L19 UART3_TXD o) PES |PUEN IR_TXD Pull-H PE8
NVDD3 | M16 UART2_RXD | KP_ROW6 PE7 |PUEN Pull-H UART2_RXD
NVDD3 | L16 UART2_TXD o KP_COL6 ODENJ PE6 |PUEN H UART2_TXD
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

o) <o Primary Alternate GPIO § ’é:-:
\?:I?gg;‘é B8 Signal 512 5 Signal 5|2 5 é 2 5 % (Z) g § & ;h_, Default
NVDD3 | K17 KP_COL5 B | PU |ODEN Pull-H KP_COL5
NVDD3 | K18 KP_COL4 B | PU |ODEN Pull-H KP_COL4
NVDD3 | K16 KP_COL3 B | PU |ODEN Pull-H KP_COL3
NVDD3 | K19 KP_COL2 B | PU |ODEN Pull-H KP_COL2
NVDD3 | J17 KP_COL1 B | PU |ODEN Pull-H KP_COL1
NVDD3 | J18 KP_COLO B | PU |ODEN Pull-H KP_COLO
NVDD3 | J13 TEST_WBO0 B KP_ROW7 B PE2 |PUEN Pull-H3 TEST_WBO0
NVDD3 | J19 TEST_WB1 B KP_ROWS6 B PE1 |PUEN Pull-H3 TEST_WB1
NVDD3 | H17 TEST_WB2 B KP_COL6 B ODENJ PEO | PUEN Pull-H3 TEST_WB2
VDDA | H18 TEST_WB3 I Pull-H3 TEST_WB3
VDDA | H16 TEST_WB4 I Pull-H3 TEST_WB4
NVDD3 | H19 PWMO l¢] PE5 [PUEN| PC_SPKOUT | TOUT2 TOUT3 Pull-H PE5
NVDD3 | J16 UART2_RTS I KP_ROW7 B PE4 |PUEN Pull-H UART2_RTS
NVDD3 | G18 UART2_CTS o KP_COL7 B ODENJ PE3 | PUEN H UART2_CTS
NVDD3 | J10 KP_ROWS5 B |PU Pull-H KP_ROWS5
NVDD3 | G19 KP_ROW4 B |PU Pull-H KP_ROW4
NVDD3 | G17 KP_ROW3 B |PU Pull-H KP_ROW3
QVDD | W14 QVDD QVDD
QVSsS | w15 QVss Qvss
NVDD3 | J11 KP_ROW2 B |PU Pull-H KP_ROW2
NVDD3 | G16 KP_ROW1 B |PU Pull-H KP_ROW1
NVDD3 | F18 KP_ROWO B | PU Pull-H KP_ROWO »
NVDD3 | J12 CSPI1_MOSI B PD31|PUEN Pull-H PD31 §
NVDD3 | F17 CSPI1_MISO B PD30 | PUEN Pull-H PD30 o
NVDD3 | H10 CSPI1_SCLK B PD29 | PUEN Pull-H PD29 sz
NVDD3 | F19 CSPI1_SS0 B PD28 | PUEN Pull-H PD28 g
EXT_ £
NVDD3 | F16 CSPI1_SSH1 B PD27 | PUEN _DMA Pull-H PD27 g
GRANT 3
NVDD3 | E18 CSPI1_SS2 B PD26 | PUEN %f(BD% Pull-H PD26 E
NVDD3 | H11 CSPI1_RDY I PD25 | PUEN _EXT__ Pull-H PD25 %
- DMAREQ =y
NVDD3 | E19 CSPI2_MOSI PD24 | PUEN| USBH2_TXDP Pull-H PD24 ;ﬂ
NVDD3 | E17 CSPI2_MISO PD23|PUEN| USBH2_TXDM Pull-H PD23 a.
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

2]

H

J

/o < g Primary Alternate GPIO 5 ’é:-: ‘8';

\?:I?;;‘é B& Signal 52| 8 signal 5121 8 é 2 z & z g 'é b g Default ‘c:,’;:

NVDD3 | D19 CSPI2_SCLK PD22|PUEN| USBH2_OE Pull-H PD22 i

NVDD3 | D18 CSPI2_SS0 PD21|PUEN| USBH2_FS Pull-H PD21 2

NVSS3 | N8 NVSS3 NVSS3 5

QVDD | wis QDD QDD o

Quss | wig Qvss Qvss 5

NVDD3 | M8 NVDD3 NVDD3 3

NVDD3 | C19 CSPI2_SS1 B PD20| PUEN ussgg, Pull-H PD20 &
NVDD3 | B19 CSPI2_SS2 B PD19 | PUEN e Pull-H PD19
NVDD3 | c18 12C_CLK B oD PD18|PUEN Pull-H PD18
NVDD3 | B18 12C_DATA B oD PD17 | PUEN Pull-H PD17
NVDD3 | C17 SSI3_CLK B SLCDC2_CLK | | PC31 | PUEN Pull-H PC31
NVDD3 | B17 SSI3_TXD B sLcDc2_CS | | PC30 | PUEN Pull-H PC30
NVDD3 | C16 SSI3_RXD B SLCDC2_RS | | PC29 | PUEN Pull-H PC29
NVDD3 | A19 SSI3_FS B sLcDC2.Do | | PC28 | PUEN Pull-H PC28
NVDD3 | D17 SSI2_CLK B PC27 | PUEN Pull-H PC27
NVDD3 | A18 SSI2_TXD B PC26 | PUEN Pull-H PC26
NVDD3 | A17 SSI2_RXD B PC25 | PUEN Pull-H PC25
NVDD3 | B16 SSI2_FS B PC24 | PUEN Pull-H PC24
NVDD3 | A16 SSH_CLK B PC23 | PUEN Pull-H PC23
NVDD3 | C15 SSH_TXD B PC22 | PUEN Pull-H PC22
NVDD3 | D16 SSI_RXD B PC21 | PUEN Pull-H PC21
NVDD3 | B15 SSI_FS B PC20 | PUEN Pull-H PC20
NVDD3 | E16 SAP_CLK B PC19 | PUEN Pull-H PC19
NVDD3 | A15 SAP_TXD B PC18| PUEN Pull-H PC18
NVDD3 | D15 SAP_RXD B PC17 | PUEN Pull-H PC17
NVDD3 | B14 SAP_FS B PC16 | PUEN Pull-H PC16
NVDD3 | C14 TIN | PC15 | PUEN WKGD Pull-H PC15
NVDD3 | A14 TOUT 0 PC14|PUEN|  SYS_CLK ScYLS|( Pull-H PC14
NVDD3 | D14 USBG_RXDP | PC13|PUEN| SLCDC1_DAT15 Pull-H PC13
NVDD3| C13 |  USBG_RXDM | PC12|PUEN| SLCDC1_DAT14 Pull-H PC12
NVDD3 | G13 USBG_TXDP o PC11|PUEN| SLCDC1_DAT13 Pull-H PC11
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

o) <o Primary Alternate GPIO § ’é:-:
\?:I?;g;‘é 2a Signal 512! 8 Signal 5121 5 é 2 5 % (Z) g § < ;h_, pefoult
NVDD3 | B13 USBG_TXDM o PC10|PUEN| SLCDC1_DAT12 Pull-H PC10
NVDD3 | H13 USBG_OE o PC9 |PUEN| SLCDC1_DAT11 Pull-H PC9
NVSS3 | M9 NVSS3 NVSS3
NVDD3| L8 NVDD3 NVDD3
NVDD3 | A13 USBG_FS o} PC8 |PUEN| SLCDC1_DAT10 USB?N——TTXR— Pull-H PC8
NVDD3 | D13 USBG_ON o PC7 |PUEN| SLCDC1_DAT9 Pull-H PC7
NVDD3 | B12 USBG_SCL B oD PC6 |PUEN| SLCDC1_DAT8 Pull-H PC6
NVDD3 | G12 USBG_SDA B oD PC5 |PUEN| SLCDC1_DAT7 Pull-H PC5
.| NVvDD3 | D12 USBH1_RXDP I UART4_RXD | | PB31|PDEN| SLCDC1_DAT6 UART4_RTS Pull-L PB31
NVDD3| C12 USBH1_RXDM I PB30 |PDEN| SLCDC1_DAT5 UART4_CTS Pull-L PB30
NVDD3 | H12 USBH1_TXDP o UART4_CTS | O PB29 |PDEN| SLCDC1_DAT4 UART4_RXD Pull-L PB29
NVDD3 | D11 USBH1_TXDM o UART4_TXD | O PB28 |PDEN| SLCDC1_DAT3 Pull-L PB28
NVDD3 | A12 USBH1_OE B PB27 |PUEN| SLCDC1_DAT2 Pull-H PB27
NVDD3 | Afl1 USBH1_FS o] UART4_RTS | | PB26 |PDEN| SLCDC1_DAT1 URSXBS'/QT— Pull-L PB26
NVDD3 | G11 USBH_ON o PB25 |PUEN| SLCDC1_DATO Pull-H PB25
NVDD3 | C11 USB_OC I PB24 | PUEN Pull-H PB24
NVDD3 | B11 USB_PWR o PB23 | PUEN Pull-L USB_PWR
NVDD3 | G10 USB_BYP I PB22 | PUEN Pull-H USB_BYP
NVDD4 | J9 NVDD4 NVDD4
NVDD4 | C10 CSI_HSYNC I PB21 | PUEN Pull-H PB21
NVDD4 | A10 CSI_VSYNC I PB20 | PUEN Pull-H PB20 ®
NVDD4 | D10 CSI_D7 I PB19 | PUEN Pull-H PB19 3
NVDD4 | B10 CSI_D6 I PB18 | PUEN Pull-H PB18 4
NVDD4 | H9 CSI_D5 I PB17 | PUEN Pull-H PB17 §
NVDD4 | A9 CSI_PIXCLK I PB16 | PUEN Pull-H PB16 =
NVDD4 | C9 CSI_MCLK o] PB15 | PUEN Pull-H PB15 7
NVDD4 | B9 CSI_D4 I PB14 | PUEN Pull-H PB14 g
NVDD4 | G9 CSI_D3 I PB13 | PUEN Pull-H PB13 o
NVDD4 | D9 CSI_D2 I PB12 | PUEN Pull-H PB12 ;
NVDD4 | C8 CSI_D1 I PB11|PUEN Pull-H PB11 5,
NVDD4 | A8 CSI_Do I PB10 | PUEN Pull-H PB10 §
NVSS4 | K8 NVSS4 NVSS4 S
...
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

]
«Q
=1
L
J
Primary Alternate GPIO = ]
0 | g o ] [2]
Supply | © £ = = 2« Default =
mo . o . o x 4 = = =]
Voltage Signal 512! 8 Signal 5|2| 8 2 2 < o [3) § § © g 5
=]
QVDDX| K9 QVDDX QVDDX o
Qvss | M10 Qvss Qvss 2
NVDD5 | J8 NVDD5 NVDD5 =
NVDD5 | D8 SD2_CLK o PB9 |PDEN| SLCDC1_CLK Pull-L PB9 >
7,
NVDD5 | B8 SD2_CMD B PB8 |PUEN| SLCDC1_CS Pull-H PB8 =3
NVDD5 | C7 SD2_D3 B PB7 |[PUEN| SLCDG1_RS Pull-H PB7 3
NVDD5 | A7 SD2_D2 B PB6 |PUEN| SLCDC1_DO Pull-H PB6 =
NVDD5| D7 SD2_D1 B PB5 | PUEN Pull-H PB5
NVDD5 | B7 SD2_D0 B PB4 | PUEN Pull-H PB4
NVSS5 | Hs NVSS5 NVSS5
NVDD6 | A6 OE_ACD o PA31 | PUEN Pull-H PA31
NVDD6 | B6 CONTRAST o BMI_READ | O PA30 | PUEN Pull-H PA30
NVDD6 | C6 VSYNC o BMLR)EF*FUL o PA29 | PUEN BMI_WAIT Pull-H PA29
NVDD6 | A5 HSYNC o PA28 | PUEN Pull-H PA28
NVDD6 | E4 SPL_SPR o PA27 |[PDEN| SLCDC1_CLK Pull-L PA27
NVDD6 | BS PS o PA26 |PDEN| SLCDC1_CS Pull-L PA26
NVDD6 | D4 cLs o PA25 |PDEN| SLCDC1_RS Pull-L PA25
NVDD6 | A4 REV 0 PA24 |PDEN| SLCDC1_DO Pull-L PA24
NVDD6 | C5 LD17 o BMI_WRITE | B PA23 | PUEN Pull-H PA23
NVDD6 | B4 LD16 o BM'—FégAD—R o PA22 | PUEN | EXT_DMAGRANT Pull-H PA22
SLCDC1_
NVDD6 | E3 LD15 o) BMI_D15 | B PA21 | PUEN| SLCDC1_DAT15 AT Pull-H PA21
SLCDC1_
NVDD6 | A3 LD14 o BMI_D14 | B PA20 |PUEN| SLCDC1_DAT14 ATe Pull-H PA20
SLCDCI_
NVDD6 | D3 LD13 o) BMI_D13 | B PA19 | PUEN| SLCDC1_DAT13 ATE Pull-H PA19
SLCDC1_
NVDD6 | A2 LD12 o BMI_D12 | B PA18 |PUEN| SLCDC1_DAT12 SATA Pull-H PA18
NVSS6 | G8 NVSS6 NVSS6
NVDD6| G7 NVDD6 NVDD6
SLCDCH_
NVDD6 | B3 LD11 o BMI_D11 B PA17 |PUEN| SLCDC1_DAT11 ATS Pull-H PA17
SLCDC1_
NVDD6 | C4 LD10 o BMI_D10 | B PA16 | PUEN | SLCDC1_DAT10 OATa Pull-H PA16
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Table 2-2. i.MX21 Signal Multiplexing Scheme (continued)
(Note: See end of table for table footnotes and table legend)

Primary Alternate GPIO =
0 | ¢ o BE
Supply | © £ = = 2« Default
mo : = : = -] z z z
Voltage Signal 512! 8 Signal 5121 5 3|2 S 2 Z § § o g
SLCDC1_
NVDD6 | A1 LD9 (0] BMI_D9 B PA15 | PUEN| SLCDC1_DAT9 DATA Pull-H PA15
SLCDC1_
NVDD6 | E1 LD8 o BMI_D8 B PA14 [PUEN| SLCDC1_DAT8 DATO Pull-H PA14
NVDD6 | B1 LD7 (0] BMI_D7 B PA13 [PUEN| SLCDC1_DAT7 Pull-H PA13
NVDD6 | C3 LD6 o BMI_D6 B PA12 [PUEN| SLCDC1_DAT6 Pull-H PA12
NVDD6 | B2 LD5 O BMI_D5 B PA11|PUEN| SLCDC1_DAT5 Pull-H PA11
NVDD6 | E2 LD4 (@] BMI_D4 B PA10 |PUEN| SLCDC1_DAT4 Pull-H PA10
NVDD6 | C2 LD3 O BMI_D3 B PA9 [PUEN| SLCDC1_DAT3 Pull-H PA9
.| NVDD6 | D1 LD2 (0] BMI_D2 B PA8 |PUEN| SLCDC1_DAT2 Pull-H PA8
NVDD6 | C1 LD1 0} BMI_D1 B PA7 |PUEN| SLCDC1_DAT1 Pull-H PA7
NVDD6 | D2 LDO 0} BMI_DO B PA6 |PUEN| SLCDC1_DATO Pull-H PA6
NVDD6 | F4 LSCLK (0] BMI_CLK_CS | B PA5 | PUEN Pull-H PA5

KP- Keeper Circuit permanently On when in Primary / Alternate Mode.

PU-Pull Up permanently On when in Primary / Alternate Mode.

PUEN-Pull Up controllable from Module when in Primary / Alternate Mode.

OD-Open Drain permanently On when in Primary / Alternate Mode.

ODEN-Open Drain controllable from Module when in Primary / Alternate Mode.

1. Data Bus resets to a keeper circuit (state retention circuit) and input.

2. At POR, SDCLK is low then toggles for approximately 300ms during chip reset, then idles at logic high.

3. The default for this signal is as an input and is pulled high internally. To enable the GPIO PF16 function, the user must set bit 16 in the GPIO In Use Register

Port F. However, if this signal is not used, then it may be left as a no connect.
4. Refer to section 2.4 for recommended termination of these signals.
5. Reset-in and POR need to be connected to reset circuitry.
6. Boot signals should be connected to logic high or low depending on customer applications. Boot 3 should always be tied low.
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Signal Descriptions and Pin Assignments

2.3 Power-Up Sequence

The 1.MX21 processor consists of three major sets for power supply voltage named QVDD (core logic
supply), VDDA (analog supply), and NVDD (1O supply). The External Voltage Regulators and power-on
devices must provide the applications processor with a specific sequence of power and resets to ensure
proper operation.

It is important that the applications processor power supplies be powered-up in a certain order to avoid
high current situations. The required order is:

1. NVDD (1.8/3.0V) and VDDA (formally AVDD) (3.0V)

2. QVDD (1.5V) and QVDDX (1.5V)

2.4 Package Information

Table 2-3 identifies the pin assignments for the ball grid array (BGA). The connections of these pins
depend solely upon the user application, however there are a few factory test signals that are not used in a
normal application. Following is a list of these signals and how they are to be terminated for proper
operation of the 1.MX21 processor:

+  CLKMODE[1:0]: To ensure proper operation, leave these signals as no connects.
* OSC26M_TEST: To ensure proper operation, leave this signal as no connect.

« EXT 48M: To ensure proper operation, connect this signal to ground.

+ EXT 266M: To ensure proper operation, connect this signal to ground.

+ TEST WBJ2:0]: These signals are also multiplexed with GPIO PORT E as well as alternate
keypad signals. If not utilizing these signals for GPIO functionality or for their other multiplexed
function, then configure as GPIO input with pull up enabled, and leave as a no connect.

 TEST WBJ4:3]: To ensure proper operation, leave these signals as no connects.

Most of the signals shown in Table 2-3 are multiplexed with other signals. For simplicity only the primary
signal names are shown. Please refer to Table 2-2 for complete information on the signal multiplexing
schemes of these signals.

i.MX21 Reference Manual, Rev. 3
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Table 2-3. i.MX21 Pin Assignment

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
LD9 | LD12 | LD14 | REV |HSYNC 20'55 SD2_D2 CDS('; P&SC'[K vg\sflﬁc USE'S"L USS—E'L USFE‘SGf TOUT ‘I'S)(Alil)}l' SCSS( s)?t'i& SSI2_TXDAT s'szlss,
o [ o | o o | 7o | SR oo Bl | - [ooon| U | VR | 5 | S | - | o6 | Sy | v | O
LD1 | LD3 | LD6 | LD10 | LD17 |VSYNC|SD2_D3 CDS1'— I\SI:gII_T( H(Szill\TC % UF?EI'D",\}'— %SX%GM— TIN TSXSE')L—T F?)?[I)?EI' SCS&_ 12C_CLK 022'12—
b2 | Do | LD18 | CLs |Quop | Qvss |sD2 D1 | $0%- | i | csipy |USoin | USSHL | USBEL | USBG. | S | oxor | x| ospiz_sso | T2
ps | D4 | D15 | o o | GoRe | cspit_ss2 | SOPE-
woos s oo os | U | VB | e | o | o [wereors|
A20 | D27 N‘,\:fé;1 D28 NVDD1 | NVSS5 | CSI_D5 Cssgl_':(— CoP— | USBi- USO%G— Teol | Toor- | TEST.wB3 | PWMO
A9 | A18 | D25 | D26 NVDD1 [NVDDs | NvDD4 | SO0 | KPL | GSP | TEST UART2- | kp_coL1 | KP_coLo | TEST-
A16 | A17 | D23 | D24 NVSSt | Nvssa | qvopx |UART-| Do | Qvob | avss CKgfs KP_COLs | kP.cOL4 | [T
o |Nboqe| D21 | D22 NVSS1 [NvDD3| QvbD | avss | NFioz | NFwp VAR AR | VAR~ | uarTs cTs | YARTS-
D19 ,\f‘gl%—s D20 | D18 NVDD2 | NVDD3 | NVSS3 | Qvss | NFIO7 | NFRB E‘gﬂ— U';F)*g— U'°F‘&B3— UART1_RTS U’?:F}Tst
A11 | A12 | D17 | D16 [BA |NVSS3|SDCKEO| NVSS1 | NVSS1 | NVDD1 | NVDD1 33(1), TCK SD1_D1 | RTCK
A9 | Ao | D15 | D14 e DI ™S
A7 A8 | D13 | D12 SC'?_}(— Ef);sTM NVSS2 TRST
A5 A6 | EB3 | Dio | TS3 | ©ST | BCOLK | MA11 | RAS | CAS | NFIO5 | NFIO3 | NFWE REIS—,\'IEL NFCE | BOOT1 | SD1_D3 | CLKMODE1 Mglbléo
D1 | EBT | EB2 | OF | CS& | D6 | ECB | D3 | MAt0 |,iCo | PFi6 | NFIO4 | NFIO1 | NFALE | NFCLE | POR | BOOT2 | BOOT3 | XTAL32K
A4 | EBO | Do D8 | CS5 | D5 | TS0 | AW D1 Jg¢gf SDWE | CLkO | NFIOs | Qvss R'%ETT— BOOTO OSTCEZSGT'V'— VDDA E;(ZTQL
A3 A2 D7 | A1 | Ts2 | Ao D4 D2 DO | SDCLK |SDCKE1| NFIOO | NFRE | QvDD | Qvss E;(gh’;'- XTAL26M | QDD Qvss
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Chapter 3
Memory Map

This chapter describes the memory maps and the chip configuration registers of the .MX21 processor.

3.1 Memory Space

Figure 3-1 on page 3-2 shows a detailed block diagram of the interconnection of the various modules in
1.MX21. The .MX21 with a 32-bit address bus is capable of addressing a 4 Gbyte physical address space.
This space is divided into sections of 512 Mbyte regions within which various memories and peripherals
are mapped.

Table 3-1 shows a simplified breakdown of the eight 512 Mbyte regions decoded within the 4 Gbyte
address space.

Table 3-1. 4 Gbyte Memory Map Breakdown

Address Size Usage
0x00000000 | 512 Mbyte ROM, Primary AHB Slaves, and Peripherals
0x20000000 | 512 Mbyte Reserved
0x40000000 | 512 Mbyte Reserved
0x60000000 | 512 Mbyte Reserved
0x80000000 | 512 Mbyte Secondary AHB Slave Port 1
0xA0000000 | 512 Mbyte Secondary AHB Slave Port 2
0xC0000000 | 512 Mbyte Secondary AHB Slave Port 3
0xE0000000 | 512 Mbyte Primary AHB (RAM)

3.1.1 Detailed Memory Map

Figure 3-2 on page 3-3 shows the memory space breakout view for .MX21. The left-most column shows
the eight 512 Mbyte regions. The middle column shows the breakout of primary and secondary AHB
slaves and the right-most column shows the breakout of the AIPI1 and AIPI2 address spaces.

Table 3-2 to Table 3-6 show the detailed breakdown of the complete memory map according to the
512 Mbyte regions. Table 3-7 and Table 3-8 show the detailed breakdown of the AIPI1 and AIPI2 modules
and the different IP peripherals accessed over the AIPI1 and AIPI2.

i.MX21 Reference Manual, Rev. 3
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Memory Map

[ ]iPModule [ ___| AHB Master Module

|:| Memory |:| AHB-Lite Slave Module

| L e |
| Analog Blocks | Misc. Blocks |
ot
I I I
| [oscazk | | crume | || - |
I I I
I [ I
Lo JoL - | IPMUX
GPT1
Notes
« eMMA includes PP, PRP, VENC, VDEC
¢ EMI includes WEIM, SDRC, PCMCIA & GPT2
NANDFC
* ABCD includes Address Decoder, AHB ARM926 PLATFORM
Mux, Arbiter & Bus Watchdog Timer
[eatcr | {parenuy GPT3
REAL TIME DBG I/F
Leoe | AP |-
(: ARB1 = BROM PWM
| sLepc J (AR
vt | VRAM RTC
|_| USBOTG
L DMA PRIMARY AHB KPP
I_ > [ sec ] ABCD csl :-l
eMMA ABMA1 2 1 Secondary AHB1 - 1-WIRE
ABM2 | o
ABM3 | 4 5| Secondary AHB2 - BMI -
CRM ABM4 . g I
I CCM S 3 Secondary AHB3 E gm = L
AR 6 X 4 AHB CROSS-BAR-SWITCH E = -— I
J= UART2
J=— UART3
= UART4
1§ 1§ 1 | 1§ 1 | 1§ 1 | 1 |
| n | n | | L] | n | n | n | |
| 11 1 | 1 1 L1 1 1
GPIO SDHC2 SDHC1 12C SSI2 Ssi1 CSPI3 CSPI2 CSPI1

Figure 3-1. Memory Space Breakout View for i.MX21

Accesses to locations defined as Reserved (other than aliased RAM space)
results in an AHB error response. Accesses to unimplemented locations
within the AITC and ROMPATCH register space will be terminated and
write accesses will have no effect and read accesses will return all zeros.
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Base Address

$0000

$0000
$0000

$0040
$0040

S007F

$0080

SOFFF
$1000

$1004
$1004

S1FFF
$2000

STFFF
$8000

S9FFF

SA000

SBFFF
$C000

SDFFF

SE000

SFFFF

0000

3FFF
4000

3FFF

4000

FFFF

0000

FFFF
0000

3FFF
4000

FFFF
0000

FFFF
0000

FFFF

0000

FFFF
0000

FFFF

0000

FFFF

16 Kbyte

BROM $1000 0000
1
'

4 Mbyte '
'

'
$1001 FFEF
$1002 H000

i

3 Mbyte + 1

1008 Kbyte '

i
$1003 FFEF
$1004 0000
'

$1004 OFFF
$1004 1000

Reserved

BROM

248 Mbyte
'

! 51004 1FFF

Reserved $1004 2000

$1004 2FFF

272 Kbyte  $1004 3000

$1004 3FFF

255 Mbyte +
752 Koyte $C000 0000

Reserved

'
$C3FF FFRF
$C400 OOQO

$CTFF FEEF
$C800 0000

SCBFFIFFFF
$CC00, 0000

1536MB
Reserved

SCFRF FFFF
$D0@0 0000

$DOFF FFFF
$D100 0000
'

512 Moyte
!

SDIFF FFFF
$D200 0000
'

512 Mbyte

o : $D2FF FFFF
$D300 0000

$D3FF FFFF
5¥2-Mbyte~ £pi00 0000

N
$D7FF FFFY

512 Mbyte

Reserved

VRAM

(6 Kbyte)

CSDO
(SDRAM)
active low

CSD1
(SDRAM)
active low

4

IS

IS

IS

128 Kbyte

128 Kbyte

Kbyte

Kbyte

Kbyte

Kbyte

Mbyte

Mbyte

Mbyte

Mbyte

Mbyte

Mbyte

Mbyte

Mbyte

Mbyte

$1000 0000
$1000 OFFF
$1000 1000
$1000 1FFF
$1000 2000
$1000 2FFF
$1000 3000
$1000 3FFF
151000 4000
:SlOOO 4FFF
1$1000 5000
FIOOO SFFF
$1000 6000
%1000 6FFF
§1000 7000
%1000 TFFF
$1000 8000
S}ooo 8FFF
$1000 9000
S%ooo 9FFF
$1000 A000
$1poo AFFF
$1900 B0OO
$1Qoo BFFF
$1000 €000
$10PO CFFF
$1000 D0O0O
51090 DFFF
$10G0 E000
51040 EFFF
$1000 F00O
$1oop FFFF
$1001 0000
$1001 OFFF
$1001, 1000
$1001' 1FFF
5100112000
$1001'2FFF
51001:3000
$1001 '3FFF
$1001 hooo
$1001 AFFF
$1001 éooo
$1001 SFFF
$1001 6|,ooo
$1001 6FFF
$1001 7600
$1001 7RFF
$1001 8&00
$1001 8FFF
$1001 9060
$1001 9FFF
$1001 Aodo
$1001 AFFF
$1001 Boob
$1001 BFFF
$1001 c006
$1001 CFFF
$1001 Dood
$1001 DFFF
$1001 EOOOI,
$1001 EFFF'
$1001 FOOO:
$1001 FFFF

Memory Map

$1002
$1002
$1002
AIPI1 1002
$1002
DMA $1002
$1002
WDOG $1002
GPT1 $1002
$1002
GPTZ $1002
$1002
GPT3 $1002
$1002
PWM $1002
$1002
RTC $1002
$1002
KPP $1002
$1002
OWIRE $1002
$1002
UART1 $1002
$1002
UART2 $1002
$1002
002
UART3 zl
1002
002
UART4 .
$1002
002
CSPI .
$1002
$1003
CSPI2
$1003
SS" $1003
$1003
SSIZ $1003
$1003
$1003
I2c $1003
$1003
SDHC1 $1003
$1003
SDHC2 $1003
$1003
GPIO $1003
$1003
AUDMUX $1003
$1003
CSPI3 $1003
$1003
Reserved $1003
$1003
Reserved $1003
$1003
Reserved $1003
$1003
Reserved $1003
$1003
Reserved $1003
$1003
Reserved $1003
$1003
Reserved $1003
Reserved

Figure 3-2. i.MX21 Physical Memory Map (4 Gbyte)
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FFFF
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Memory Map

Table 3-2. Primary AHB Memory Map (Lower)

Address Secondary AHB Slave Port 1 Size
0x0000 0000 — 0x0000 3FFF BROM 16 Kbyte
0x0000 4000 — 0x0040 3FFF Reserved 4 Mbyte
0x0040 4000 — 0x0040 5FFF BROM 8 Kbyte
0x0040 6000 — 0x007F FFFF BROM (Hole) 3MB + 1000 Kbyte
0x0080 0000 — OxOFFF FFFF Reserved 248 Mbyte
0x1000 0000 — 0x1001 FFFF AIPI1 128 Kbyte
0x1002 0000 — 0x1003 FFFF AlIPI2 128 Kbyte
0x1004 0000 — 0x1004 OFFF AITC 4 Kbyte
0x1004 1000 — 0x1004 1FFF Reserved 4 Kbyte
0x1004 2000 — 0x1004 2FFF Reserved 4 Kbyte
0x1004 3000 — 0x1004 3FFF Reserved 4 Kbyte
0x1004 4000 — Ox7FFF FFFF Reserved 255 Mbyte + 752 Kbyte

Table 3-2 shows the memory map of the Primary AHB address space in the first 512 Mbyte region. The
BROM is split into two sections of 16 Kbyte and 8 Kbyte. The BROM (Hole) indicates that there is no
BROM code present in this region. The AIPI1 and AIPI2 address space contains AIPI control registers and
the IP slave registers. The AIPI1 and AIPI2 maps are shown in Table 3-7 and Table 3-8, respectively.

Table 3-3. Secondary AHB Port 1 Memory Map

Address Secondary AHB Port 1 Size

0x8000 0000 — 0x8000 OFFF CSlI 4 Kbyte

0x8000 1000 — Ox9FFF FFFF Reserved

511 Mbyte + 1020 Kbyte

Table 3-3 and Table 3-4 show the CSI and BMI modules connected to the Secondary AHB Ports 1 and 2
respectively. The CSI and BMI do not have an IP interface and are accessed directly over the AHB.

Table 3-4. Secondary AHB Port 2 Memory Map

Address Secondary AHB Slave Port 2 Size

0xA000 0000 — 0xA000 OFFF BMI 4 Kbyte

0xA000 1000 — OxBFFF FFFF Reserved

511 Mbyte + 1020 Kbyte

Table 3-5 shows the memory map breakdown for the Secondary AHB Port 3. The SDRAMC, WEIM,
PCMCIA and NANDFC module control registers and external memory are addressed via this region. The
external memory regions (memory or external peripherals) are accessed via the respective chip selects.

CSD1 and CSDO are SDRAMC chip selects and CS5 to CSO WEIM Chip Selects. CSD1 and CSO chip
select spaces are available for external boot.

0xD4000 0000 to 0xD7FF FFFF is allocated for PCMCIA IO and Memory Space.

i.MX21 Reference Manual, Rev. 3
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Table 3-5. Secondary AHB Port 3 Memory Map

Memory Map

Address Secondary AHB Port 3 Size
0xC000 0000 — OxC3FF FFFF External Memory (CSDO) 64 Mbyte
0xC400 0000 — 0xC7FF FFFF External Memory (CSD1) 64 Mbyte
0xC800 0000 — 0xCBFF FFFF External Memory (CS0) 64 Mbyte
0xCCO00 0000 — OxCFFF FFFF External Memory (CS1) 64 Mbyte
0xD000 0000 — 0xDOFF FFFF External Memory (CS2) 16 Mbyte
0xD100 0000 — OxD1FF FFFF External Memory (CS3) 16 Mbyte
0xD200 0000 — 0xD2FF FFFF External Memory (CS4) 16 Mbyte
0xD300 0000 — 0xD3FF FFFF External Memory (CS5) 16 Mbyte
0xD400 0000 — 0xD7FF FFFF PCMCIA/CF 10 and Memory Space 64 Mbyte
0xD800 0000 — OxDEFF FFFF Reserved 112 Mbyte
0xDFO00 0000 — 0xDF0O0 OFFF SDRAMC 4 Kbyte
0xDF00 1000 — 0xDF0O0 1FFF EIM 4 Kbyte
0xDF00 2000 — 0xDF00 2FFF PCMCIA 4 Kbyte
0xDFO00 3000 — 0xDF0O0 3FFF NANDFC 4 Kbyte
0xDF00 4000 — OxDFFF FFFF Reserved 15 Mbyte + 1008 Kbyte

Table 3-6 shows the last region of address space that is part of the Primary AHB Memory Map. The
Vector-RAM is mapped into this region and .MX21 uses the high memory (OxFFFF FF00 to OxFFFF
FFFF) to store the interrupt vector table (64 words). This region is aliased on a 128 Kbyte boundary.

Table 3-6. Primary AHB Memory Map (Upper)

Address Primary AHB Size

0xE000 0000 — OxFFFF E7FF Reserved (aliased) 511 Mbyte + 1018 Kbyte

OxFFFF E800 — OXFFFF FFFF VRAM 6 Kbyte

The next two tables, Table 3-7 and Table 3-8 show the detailed break down of the address space controlled
by AIPI1 and AIPI2. More details on the AIPI can be found in the AIPI chapter.

Table 3-7. AIPI1 Memory Map

Address AIPI1 Memory Map Size
0x1000 0000 — 0x1000 OFFF AIPI1 (Slot 0) 4 Kbyte
0x1000 1000 — 0x1000 1FFF DMA 4 Kbyte
0x1000 2000 — 0x1000 2FFF WDOG 4 Kbyte
0x1000 3000 — 0x1000 3FFF GPT1 4 Kbyte
0x1000 4000 — 0x1000 4FFF GPT2 4 Kbyte
0x1000 5000 — 0x1000 5FFF GPT3 4 Kbyte

i.MX21 Reference Manual, Rev. 3

Freescale Semiconductor 3-5



Memory Map

Table 3-7. AIPI1 Memory Map (continued)

Address AIPIH Memory Map Size
0x1000 6000 — 0x1000 6FFF PWM 4 Kbyte
0x1000 7000 — 0x1000 7FFF RTC 4 Kbyte
0x1000 8000 — 0x1000 8FFF KPP 4 Kbyte
0x1000 9000 — 0x1000 9FFF OWIRE 4 Kbyte
0x1000 AOOO — 0x1000 AFFF UART1 4 Kbyte
0x1000 BOOO — 0x1000 BFFF UART2 4 Kbyte
0x1000 C000 — 0x1000 CFFF UART3 4 Kbyte
0x1000 D000 — 0x1000 DFFF UART4 4 Kbyte
0x1000 EO00 — 0x1000 EFFF CSPI1 4 Kbyte
0x1000 FOO00 — 0x1000 FFFF CSPI2 4 Kbyte
0x1001 0000 — 0x1001 OFFF SSi 4 Kbyte
0x1001 1000 — 0x1001 1FFF SSI2 4 Kbyte
0x1001 2000 — 0x1001 2FFF 12C 4 Kbyte
0x1001 3000 — 0x1001 3FFF SDHCH1 4 Kbyte
0x1001 4000 — 0x1001 4FFF SDHC2 4 Kbyte
0x1001 5000 — 0x1001 5FFF GPIO 4 Kbyte
0x1001 6000 — 0x1001 6FFF AUDMUX 4 Kbyte
0x1001 7000 — 0x1001 7FFF CSPI3 4 Kbyte

0x1001 7000 — 0x1001 FFFF

Reserved (Slot 24-31)

8 X 4 Kbyte (32 Kbyte)

Table 3-8. AIPI2 Memory Map

Address AIPI2 Memory Map Size
0x1002 0000 — 0x1002 OFFF AIPI2 (Slot 0) 4 Kbyte
0x1002 1000 — 0x1002 1FFF LCDC 4 Kbyte
0x1002 2000 — 0x1002 2FFF SLCDC 4 Kbyte
0x1002 3000 — 0x1002 3FFF Reserved 4 Kbyte
0x1002 4000 — 0x1002 4FFF USB OTG 4 Kbyte
0x1002 5000 — 0x1002 5FFF USB OTG 4 Kbyte
0x1002 6000 — 0x1002 6FFF eMMA 4 Kbyte
0x1002 7000 — 0x1002 7FFF CRM 4 Kbyte
0x1002 8000 — 0x1002 8FFF FIRI 4 Kbyte
0x1002 BOOO — Ox1002 DFFF Reserved (Slots 11-29) 76 Kbyte

i.MX21 Reference Manual, Rev. 3
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Memory Map

Table 3-8. AIPI2 Memory Map (continued)

Address AIPI2 Memory Map Size
0x1003 E000 — 0x1003 EFFF 4 Kbyte
0x1003 FO0O — 0x1003 FFFF 4 Kbyte

3.2 Register Map
The internal registers in the .MX21 are listed in Table 3-9.
Table 3-9. Register Map
Module Name Address Register Name Description
AIPI1 0x1000 0000 PSRO Peripheral Size Register0
AIPI1 0x1000 0004 PSR1 Peripheral Size Register1
AIPI1 0x1000 0008 PAR Peripheral Access Register
DMAC 0x1000 1000 DCR DMA Control Register
DMAC 0x1000 1004 DISR DMA Interrupt Status Register
DMAC 0x1000 1008 DIMR DMA Interrupt Mask Register
DMAC 0x1000 100C DBTOSR DMA Burst Time-Out Status Register
DMAC 0x1000 1010 DRTOSR DMA Request Time-Out Status Register
DMAC 0x1000 1014 DSESR DMA Transfer Error Status Register
DMAC 0x1000 1018 DBOSR DMA Buffer Overflow Status Register
DMAC 0x1000 101C DBTOCR DMA Burst Time-Out Control Register
DMAC 0x1000 1040 WSRA W-Size Register A
DMAC 0x1000 1044 XSRA X-Size Register A
DMAC 0x1000 1048 YSRA Y-Size Register A
DMAC 0x1000 104C WSRB W-Size Register B
DMAC 0x1000 1050 XSRB X-Size Register B
DMAC 0x1000 1054 YSRB Y-Size Register B
DMAC 0x1000 1080 SARO Channel 0 Source Address Register
DMAC 0x1000 1084 DARO Channel 0 Destination Address Register
DMAC 0x1000 1088 CNTRO Channel 0 Count Register
DMAC 0x1000 108C CCRO Channel 0 Control Register
DMAC 0x1000 1090 RSSRO Channel 0 Request Source Select Register
DMAC 0x1000 1094 BLRO Channel 0 Burst Length Register
DMAC 0x1000 1098 RTORO Channel 0 Request Time-Out Register
BUCRO Channel 0 Bus Utilization Control Register
DMAC 0x1000 109C CCNRO Channel 0 Channel Counter Register

i.MX21 Reference Manual, Rev. 3
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Memory Map

Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

DMAC 0x1000 10C0O SAR1 Channel 1 Source Address Register

DMAC 0x1000 10C4 DAR1 Channel 1 Destination Address Register

DMAC 0x1000 10C8 CNTR1 Channel 1 Count Register

DMAC 0x1000 10CC CCR1 Channel 1 Control Register

DMAC 0x1000 10D0O RSSR1 Channel 1 Request Source Select Register

DMAC 0x1000 10D4 BLR1 Channel 1 Burst Length Register

DMAC 0x1000 10D8 RTOR1 Channel 1 Request Time-Out Register
BUCR1 Channel 1 Bus Utilization Control Register

DMAC 0x1000 10DC CCNR1 Channel 1 Channel Counter Register

DMAC 0x1000 1100 SAR2 Channel 2 Source Address Register

DMAC 0x1000 1104 DAR2 Channel 2 Destination Address Register

DMAC 0x1000 1108 CNTR2 Channel 2 Count Register

DMAC 0x1000 110C CCR2 Channel 2 Control Register

DMAC 0x1000 1110 RSSR2 Channel 2 Request Source Select Register

DMAC 0x1000 1114 BLR2 Channel 2 Burst Length Register

DMAC 0x1000 1118 RTOR2 Channel 2 Request Time-Out Register
BUCR2 Channel 2 Bus Utilization Control Register

DMAC 0x1000 111C CCNR2 Channel 2 Channel Counter Register

DMAC 0x1000 1140 SAR3 Channel 3 Source Address Register

DMAC 0x1000 1144 DARS3 Channel 3 Destination Address Register

DMAC 0x1000 1148 CNTR3 Channel 3 Count Register

DMAC 0x1000 114C CCR3 Channel 3 Control Register

DMAC 0x1000 1150 RSSR3 Channel 3 Request Source Select Register

DMAC 0x1000 1154 BLR3 Channel 3 Burst Length Register

DMAC 0x1000 1158 RTOR3 Channel 3 Request Time-Out Register
BUCRS3 Channel 3 Bus Utilization Control Register

DMAC 0x1000 115C CCNR3 Channel 3 Channel Counter Register

DMAC 0x1000 1180 SAR4 Channel 4 Source Address Register

DMAC 0x1000 1184 DAR4 Channel 4 Destination Address Register

DMAC 0x1000 1188 CNTR4 Channel 4 Count Register

DMAC 0x1000 118C CCR4 Channel 4 Control Register

DMAC 0x1000 1190 RSSR4 Channel 4 Request Source Select Register

DMAC 0x1000 1194 BLR4 Channel 4 Burst Length Register
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

DMAC 0x1000 1198 RTOR4 Channel 4 Request Time-Out Register
BUCR4 Channel 4 Bus Utilization Control Register

DMAC 0x1000 119C CCNR 4 Channel 4 Channel Counter Register

DMAC 0x1000 11CO SAR5 Channel 5 Source Address Register

DMAC 0x1000 11C4 DARS5 Channel 5 Destination Address Register

DMAC 0x1000 11C8 CNTR5 Channel 5 Count Register

DMAC 0x1000 11CC CCR5 Channel 5 Control Register

DMAC 0x1000 11D0 RSSR5 Channel 5 Request Source Select Register

DMAC 0x1000 11D4 BLR5 Channel 5 Burst Length Register

DMAC 0x1000 11D8 RTOR5 Channel 5 Request Time-Out Register
BUCRS5 Channel 5 Bus Utilization Control Register

DMAC 0x1000 11DC CCNR5 Channel 5 Channel Counter Register

DMAC 0x1000 1200 SAR6 Channel 6 Source Address Register

DMAC 0x1000 1204 DAR6 Channel 6 Destination Address Register

DMAC 0x1000 1208 CNTR6 Channel 6 Count Register

DMAC 0x1000 120C CCR6 Channel 6 Control Register

DMAC 0x1000 1210 RSSR6 Channel 6 Request Source Select Register

DMAC 0x1000 1214 BLR6 Channel 6 Burst Length Register

DMAC 0x1000 1218 RTOR6 Channel 6 Request Time-Out Register
BUCR6 Channel 6 Bus Utilization Control Register

DMAC 0x1000 121C CCNR6 Channel 6 Channel Counter Register

DMAC 0x1000 1240 SAR7 Channel 7 Source Address Register

DMAC 0x1000 1244 DAR?7 Channel 7 Destination Address Register

DMAC 0x1000 1248 CNTR7 Channel 7 Count Register

DMAC 0x1000 124C CCR7 Channel 7 Control Register

DMAC 0x1000 1250 RSSR7 Channel 7 Request Source Select Register

DMAC 0x1000 1254 BLR7 Channel 7 Burst Length Register

DMAC 0x1000 1258 RTOR7 Channel 7 Request Time-Out Register
BUCR7 Channel 7 Bus Utilization Control Register

DMAC 0x1000 125C CCNR7 Channel 7 Channel Counter Register

DMAC 0x1000 1280 SAR8 Channel 8 Source Address Register

DMAC 0x1000 1284 DARS8 Channel 8 Destination Address Register

DMAC 0x1000 1288 CNTR8 Channel 8 Count Register

DMAC 0x1000 128C CCR8 Channel 8 Control Register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description

DMAC 0x1000 1290 RSSR8 Channel 8 Request Source Select Register

DMAC 0x1000 1294 BLR8 Channel 8 Burst Length Register

DMAC 0x1000 1298 RTORS8 Channel 8 Request Time-Out Register
BUCRS8 Channel 8 Bus Utilization Control Register

DMAC 0x1000 129C CCNR8 Channel 8 Channel Counter Register

DMAC 0x1000 12C0 SAR9 Channel 9 Source Address Register

DMAC 0x1000 12C4 DAR9 Channel 9 Destination Address Register

DMAC 0x1000 12C8 CNTR9 Channel 9 Count Register

DMAC 0x1000 12CC CCR9 Channel 9 Control Register

DMAC 0x1000 12D0 RSSR9 Channel 9 Request Source Select Register

DMAC 0x1000 12D4 BLR9 Channel 9 Burst Length Register

DMAC 0x1000 12D8 RTOR9 Channel 9 Request Time-Out Register
BUCR9 Channel 9 Bus Utilization Control Register

DMAC 0x1000 12DC CCNR9 Channel 9 Channel Counter Register

DMAC 0x1000 1300 SAR10 Channel 10 Source Address Register

DMAC 0x1000 1304 DAR10 Channel 10 Destination Address Register

DMAC 0x1000 1308 CNTR10 Channel 10 Count Register

DMAC 0x1000 130C CCR10 Channel 10 Control Register

DMAC 0x1000 1310 RSSR10 Channel 10 Request Source Select Register

DMAC 0x1000 1314 BLR10 Channel 10 Burst Length Register

DMAC 0x1000 1318 RTOR10 Channel 10 Request Time-Out Register
BUCR10 Channel 10 Bus Utilization Control Register

DMAC 0x1000 131C CCNR10 Channel 10 Channel Counter Register

DMAC 0x1000 1340 SAR11 Channel 11 Source Address Register

DMAC 0x1000 1344 DAR11 Channel 11 Destination Address Register

DMAC 0x1000 1348 CNTR11 Channel 11 Count Register

DMAC 0x1000 134C CCR11 Channel 11 Control Register

DMAC 0x1000 1350 RSSR11 Channel 11 Request Source Select Register

DMAC 0x1000 1354 BLR11 Channel 11 Burst Length Register

DMAC 0x1000 1358 RTOR11 Channel 11 Request Time-Out Register
BUCR11 Channel 11 Bus Utilization Control Register

DMAC 0x1000 135C CCNR11 Channel 11 Channel Counter Register

DMAC 0x1000 1380 SAR12 Channel 12 Source Address Register

DMAC 0x1000 1384 DAR12 Channel 12 Destination Address Register
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

DMAC 0x1000 1388 CNTR12 Channel 12 Count Register

DMAC 0x1000 138C CCR12 Channel 12 Control Register

DMAC 0x1000 1390 RSSR12 Channel 12 Request Source Select Register

DMAC 0x1000 1394 BLR12 Channel 12 Burst Length Register

DMAC 0x1000 1398 RTOR12 Channel 12 Request Time-Out Register
BUCR12 Channel 12 Bus Utilization Control Register

DMAC 0x1000 139C CCNR12 Channel 14 Channel Counter Register

DMAC 0x1000 13C0 SAR13 Channel 13 Source Address Register

DMAC 0x1000 13C4 DAR13 Channel 13 Destination Address Register

DMAC 0x1000 13C8 CNTR13 Channel 13 Count Register

DMAC 0x1000 13CC CCR13 Channel 13 Control Register

DMAC 0x1000 13D0 RSSR13 Channel 13 Request Source Select Register

DMAC 0x1000 13D4 BLR13 Channel 13 Burst Length Register

DMAC 0x1000 13D8 RTOR13 Channel 13 Request Time-Out Register
BUCR13 Channel 13 Bus Utilization Control Register

DMAC 0x1000 13DC CCNR13 Channel 13 Channel Counter Register

DMAC 0x1000 1400 SAR14 Channel 14 Source Address Register

DMAC 0x1000 1404 DAR14 Channel 14 Destination Address Register

DMAC 0x1000 1408 CNTR14 Channel 14 Count Register

DMAC 0x1000 140C CCR14 Channel 14 Control Register

DMAC 0x1000 1410 RSSR14 Channel 14 Request Source Select Register

DMAC 0x1000 1414 BLR14 Channel 14 Burst Length Register

DMAC 0x1000 1418 RTOR14 Channel 14 Request Time-Out Register
BUCR14 Channel 14 Bus Utilization Control Register

DMAC 0x1000 141C CCNR14 Channel 14 Channel Counter Register

DMAC 0x1000 1440 SAR15 Channel 15 Source Address Register

DMAC 0x1000 1444 DAR15 Channel 15 Destination Address Register

DMAC 0x1000 1448 CNTR15 Channel 15 Count Register

DMAC 0x1000 144C CCR15 Channel 15 Control Register

DMAC 0x1000 1450 RSSR15 Channel 15 Request Source Select Register

DMAC 0x1000 1454 BLR15 Channel 15 Burst Length Register

DMAC 0x1000 1458 RTOR15 Channel 15 Request Time-Out Register
BUCR15 Channel 15 Bus Utilization Control Register

DMAC 0x1000 145C CCNR15 Channel 15 Channel Counter Register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
WDOG 0x1000 2000 WCR Watchdog Control Register
WDOG 0x1000 2002 WSR Watchdog Service Register
WDOG 0x1000 2004 WRSR Watchdog Reset Status Register

GPT1 0x1000 3000 TCTLA GPT Control Register 1
GPT1 0x1000 3004 TPRER1 GPT Prescaler Register 1
GPT1 0x1000 3008 TCMP1 GPT Compare Register 1
GPT1 0x1000 300C TCR1 GPT Capture Register 1
GPT1 0x1000 3010 TCN1 GPT Counter Register 1
GPT1 0x1000 3014 TSTATA GPT Status Register 1
GPT2 0x1000 4000 TCTL2 GPT Control Register 2
GPT2 0x1000 4004 TPRER2 GPT Prescaler Register 2
GPT2 0x1000 4008 TCMP2 GPT Compare Register 2
GPT2 0x1000 400C TCR2 GPT Capture Register 2
GPT2 0x1000 4010 TCN2 GPT Counter Register 2
GPT2 0x1000 4014 TSTAT2 GPT Status Register 2
GPT3 0x1000 5000 TCTL3 GPT Control Register 3
GPT3 0x1000 5004 TPRER3 GPT Prescaler Register 3
GPT3 0x1000 5008 TCMP3 GPT Compare Register 3
GPT3 0x1000 500C TCRS3 GPT Capture Register 3
GPT3 0x1000 5010 TCN3 GPT Counter Register 3
GPT3 0x1000 5014 TSTAT3 GPT Status Register 3
PWM 0x1000 6000 PWMC PWM Control Register
PWM 0x1000 6004 PWMS PWM Sample Register
PWM 0x1000 6008 PWMP PWM Period Register
PWM 0x1000 600C PWMCNT PWM Counter Register
RTC 0x1000 7000 HOURMIN RTC Hours and Minutes Counter Register
RTC 0x1000 7004 SECONDS RTC Seconds Counter Register
RTC 0x1000 7008 ALRM_HM RTC Hours and Minutes Alarm Register
RTC 0x1000 700C ALRM_SEC RTC Seconds Alarm Register
RTC 0x1000 7010 RCCTL RTC Control Register
RTC 0x1000 7014 RTCISR RTC Interrupt Status Register
RTC 0x1000 7018 RTCIENR RTC Interrupt Enable Register
RTC 0x1000 701C STPWCH Stopwatch Minutes Register
i.MX21 Reference Manual, Rev. 3
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Table 3-9. Register Map (continued)

Memory Map

Module Name Address Register Name Description
RTC 0x1000 7020 DAYR RTC Days Counter Register
RTC 0x1000 7024 DAYALARM RTC Day Alarm Register
KPP 0x1000_8000 KPCR Keypad Control Register
KPP 0x1000_8002 KPSR Keypad Status Register
KPP 0x1000_8004 KDDR Keypad Data Direction Register
KPP 0x1000_8006 KPDR Keypad Data Register

O-Wire 0x1000 9000 CONTROL 1-Wire Control Register

O-Wire 0x1000 9002 TIME_DIVIDER 1-Wire Time Divider Register
O-Wire 0x1000 9004 RESET 1-Wire Reset Register

UART1 0x1000_A000 UXRD_1 UART1 Receiver Register

UART1 0x1000_A040 UTXD_1 UART1 Transmitter Register
UART1 0x1000_A080 UCR1_1 UART1 Control Register

UART1 0x1000_A084 UCR2_1 UART1 Control Register 2

UART1 0x1000_A088 UCR3_1 UART1 Control Register 3

UART1 0x1000_A08C UCR4._1 UART1 Control Register 4

UART1 0x1000_A090 UFCR_1 UART1 FIFO Control Register
UART1 0x1000_A094 USR1_1 UART1 Status Register 1

UART1 0x1000_A098 USR2_1 UART1 Status Register 2

UART1 0x1000_A09C UESC_1 UART1 Escape Character Register
UART1 0x1000_AOAO UTIM_1 UART1 Escape Timer Register
UART1 0x1000_A0A4 UBIR_1 UART1 BRM Incremental Register
UART1 0x1000_A0A8 UBMR_1 UART1 BRM Modulator Register
UART1 0x1000_AOAC UBRC_1 UART1 Baud Rate Count Register
UART1 0x1000_A0BO ONEMS_1 UART1 One Millisecond Register
UART1 0x1000_A0B4 UTS_1 UART1 Test Register 1

UART2 0x1000_B000 UXRD_2 UART2 Receiver Register

UART2 0x1000_B040 UTXD_2 UART2 Transmitter Register
UART2 0x1000_B080 UCR1_2 UART2 Control Register

UART2 0x1000_B084 UCR2_2 UART2 Control Register 2

UART2 0x1000_B088 UCR3_2 UART2 Control Register 3

UART2 0x1000_B08C UCR4_2 UART2 Control Register 4

UART2 0x1000_B090 UFCR_2 UART2 FIFO Control Register
UART2 0x1000_B094 USR1_2 UART2 Status Register 1
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

UART2 0x1000_B098 USR2_2 UART2 Status Register 2

UART2 0x1000_B09C UESC_2 UART2 Escape Character Register
UART2 0x1000_BOAO UTIM_2 UART2 Escape Timer Register
UART2 0x1000_B0A4 UBIR_2 UART2 BRM Incremental Register
UART2 0x1000_BO0A8 UBMR_2 UART2 BRM Modulator Register
UART2 0x1000_BOAC UBRC_2 UART2 Baud Rate Count Register
UART2 0x1000_B0BO ONEMS_2 UART2 One Millisecond Register
UART2 0x1000_B0B4 UTS_2 UART2 Test Register 1

UART3 0x1000_CO000 UXRD_3 UARTS3 Receiver Register

UART3 0x1000_C040 UTXD_3 UARTS3 Transmitter Register
UART3 0x1000_C080 UCR1_3 UARTS3 Control Register

UART3 0x1000_C084 UCR2_3 UARTS3 Control Register 2

UART3 0x1000_C088 UCRS3_3 UARTS3 Control Register 3

UART3 0x1000_C08C UCR4_3 UARTS3 Control Register 4

UART3 0x1000_C090 UFCR_3 UARTS3 FIFO Control Register
UART3 0x1000_C094 USR1_3 UARTS3 Status Register 1

UART3 0x1000_C098 USR2_3 UARTS3 Status Register 2

UART3 0x1000_C09C UESC_3 UARTS3 Escape Character Register
UART3 0x1000_CO0AO UTIM_3 UARTS3 Escape Timer Register
UART3 0x1000_CO0A4 UBIR_3 UART3 BRM Incremental Register
UART3 0x1000_COA8 UBMR_3 UART3 BRM Modulator Register
UART3 0x1000_COAC UBRC_3 UARTS3 Baud Rate Count Register
UART3 0x1000_CO0BO ONEMS_3 UART3 One Millisecond Register
UART3 0x1000_CO0B4 UTS_3 UART3 Test Register 1

UART4 0x1000_D000 UXRD_4 UART4 Receiver Register

UART4 0x1000_D040 UTXD_4 UART4 Transmitter Register
UART4 0x1000_D080 UCR1_4 UART4 Control Register

UART4 0x1000_D084 UCR2_4 UART4 Control Register 2

UART4 0x1000_D088 UCRS3_4 UART4 Control Register 3

UART4 0x1000_D08C UCR4_4 UART4 Control Register 4

UART4 0x1000_D090 UFCR_4 UART4 FIFO Control Register
UART4 0x1000_D094 USR1_4 UART4 Status Register 1

UART4 0x1000_D098 USR2_4 UART4 Status Register 2
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Table 3-9. Register Map (continued)

Memory Map

Module Name

Address

Register Name

Description

UART4 0x1000_D09C UESC_4 UART4 Escape Character Register
UART4 0x1000_DO0OAO UTIM_4 UART4 Escape Timer Register
UART4 0x1000_DO0A4 UBIR_4 UART4 BRM Incremental Register
UART4 0x1000_DO0A8 UBMR_4 UART4 BRM Modulator Register
UART4 0x1000_DOAC UBRC_4 UART4 Baud Rate Count Register
UART4 0x1000_DO0OBO ONEMS_4 UART4 One Millisecond Register
UART4 0x1000_D0B4 UTS_4 UART4 Test Register 1

CSPI1 0x1000 EO000 RXDATA1 Receive Data Register 1

CSPI1 0x1000 E004 TXDATA1 Transmit Data Register 1

CSPI1 0x1000 E008 CONTROL_REG1 CSPI Control Register 1

CSPI1 0x1000 EOOC INT_REG1 Interrupt Control/Status Register 1
CSPI1 0x1000 EO10 TEST_REG CSPI Test Register 1

CSPI1 0x1000 EO14 PERIOD1 CSPI Sample Period Control Register 1
CSPIH 0x1000 EO18 CSPI_DMAT1 CSPI DMA Register 1

CSPI1 0x1000 EO1C CSPI_RESET1 CSPI 1 Soft Reset Register

CSPI2 0x1000 FO00 RXDATA2 Receive Data Register 2

CSPI2 0x1000 FO04 TXDATA2 Transmit Data Register 2

CSPI2 0x1000 FO08 CONTROL_REG2 CSPI Control Register 2

CSPI2 0x1000 FOOC INT_REG2 Interrupt Control/Status Register 2
CSPI2 0x1000 FO10 TEST_REG 2 CSPI Test Register 2

CSPI2 0x1000 FO14 PERIOD2 CSPI Sample Period Control Register 2
CSPI2 0x1000 FO18 CSPI_DMA2 CSPI DMA Register 2

CSPI2 0x1000 FO1C CSPI_RESET2 CSPI 2 Soft Reset Register

SSI1 0x1001 0000 STX0 SSI Transmit Data Register 0

SSI1 0x1001 0004 STX1 SSI Transmit Data Register 1

SSI1 0x1001 0008 SRX0 SSI Receive Data Register 0

SSI1 0x1001 000C SRX1 SSI Receive Data Register 1

SSI1 0x1001 0010 SCR SSI Control Register

SSI1 0x1001 0014 SISR SSI Interrupt Status Register

SSI1 0x1001 0018 SIER SSI Interrupt Enable Register

SSI1 0x1001 001C STCR SSI Transmit Configuration Register
SSI1 0x1001 0020 SRCR SSI Receive Configuration Register
SSI1 0x1001 0024 STCCR SSI Transmit Clock Control Register
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

SSI 1 0x1001 0028 SRCCR SSI Receive Clock Control Register
SSI1 0x1001 002C SFCSR SSI FIFO Control/Status Register
SSI1 0x1001 0030 STR SSI Test Register
SSI1 0x1001 0034 SOR SSI Option Register
SSI1 0x1001 0038 SACNT SSI AC97 Control Register
SSI 1 0x1001 003C SACADD SSI AC97 Command Address Register
SSI1 0x1001 0040 SACDAT SSI AC97 Command Data Register
SSI1 0x1001 0044 SATAG SSI AC97 Tag Register
SSI1 0x1001 0048 STMSK SSI Transmit Time Slot Mask Register
SSI1 0x1001 004C SRMSK SSI Receive Time Slot Mask Register
SSI 2 0x1001 1000 STX0 SSI Transmit Data Register 0
SSI 2 0x1001 1004 STX1 SSI Transmit Data Register 1
SSI 2 0x1001 1008 SRX0 SSI Receive Data Register 0
SSI 2 0x1001 100C SRX1 SSI Receive Data Register 1
SSI 2 0x1001 1010 SCR SSI Control Register
SSI 2 0x1001 1014 SISR SSI Interrupt Status Register
SSI 2 0x1001 1018 SIER SSI Interrupt Enable Register
SSI 2 0x1001 101C STCR SSI Transmit Configuration Register
SSI 2 0x1001 1020 SRCR SSI Receive Configuration Register
SSI 2 0x1001 1024 STCCR SSI Transmit Clock Control Register
SSI 2 0x1001 1028 SRCCR SSI Receive Clock Control Register
SSI 2 0x1001 102C SFCSR SSI FIFO Control/Status Register
SSI 2 0x1001 1030 STR SSI Test Register
SSI 2 0x1001 1034 SOR SSI Option Register
SSI 2 0x1001 1038 SACNT SSI AC97 Control Register
SSI 2 0x1001 103C SACADD SSI AC97 Command Address Register
SSI 2 0x1001 1040 SACDAT SSI AC97 Command Data Register
SSI 2 0x1001 1044 SATAG SSI AC97 Tag Register
SSI 2 0x1001 1048 STMSK SSI Transmit Time Slot Mask Register
SSI 2 0x1001 104C SRMSK SSI Receive Time Slot Mask Register
1°C 0x1001 2000 IADR I2C Address Register
1’C 0x1001 2004 IFDR I°C Frequency Divider Register
1’C 0x1001 2008 I2CR I°C Control Register
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Table 3-9. Register Map (continued)

Map

Module Name

Address

Register Name

Description

1’c 0x1001 200C I2SR I°C Status Register
12C 0x1001 2010 I2DR 12C Data I/0 Register

SDHCA1 0x1001 3000 STR_STP_CLK MMC/SD1 Clock Control Register
SDHCA1 0x1001 3004 STATUS (Read Only) MMC/SD1 Status Register
SDHC1 0x1001 3008 CLK_RATE MMC/SD1 Clock Rate Register
SDHCA1 0x1001 300C CMD_DAT_CONT MMC/SD1 Command and Data Control Register
SDHCA1 0x1001 3010 RESPONSE_TO MMC/SD1 Response Time Out Register
SDHCH1 0x1001 3014 READ_TO MMC/SD1 Read Time Out Register
SDHCA1 0x1001 3018 BLK_LEN MMC/SD1 Block Length Register
SDHCA1 0x1001 301C NOB MMC/SD1 Number of Block Register
SDHCA1 0x1001 3020 REV_NO MMC/SD1 Revision Number Register
SDHCA1 0x1001 3024 INT_CNTL MMC/SD1 Interrupt Control Register
SDHCA1 0x1001 3028 CMD MMC/SD1 Command Number Register
SDHCH1 0x1001 302C ARGH MMC/SD1 Higher Argument Register
SDHCA1 0x1001 3030 ARGL MMC/SD1 Lower Argument Register
SDHCA1 0x1001 3034 RES_FIFO (Read Only) MMC/SD1 Response FIFO Register
SDHCA1 0x1001 3038 BUFFER_ACCESS MMC/SD1 Buffer Access Register
SDHC2 0x1001 4000 STR_STP_CLK MMC/SD2 Clock Control Register
SDHC2 0x1001 4004 STATUS (Read Only) MMC/SD2 Status Register
SDHC2 0x1001 4008 CLK_RATE MMC/SD2 Clock Rate Register
SDHC2 0x1001 400C CMD_DAT_CONT MMC/SD2 Command and Data Control Register
SDHC2 0x1001 4010 RESPONSE_TO MMC/SD2 Response Time Out Register
SDHC2 0x1001 4014 READ_TO MMC/SD2 Read Time Out Register
SDHC2 0x1001 4018 BLK_LEN MMC/SD2 Block Length Register
SDHC2 0x1001 401C NOB MMC/SD2 Number of Block Register
SDHC2 0x1001 4020 REV_NO MMC/SD2 Revision Number Register
SDHC2 0x1001 4024 INT_CNTL MMC/SD2 Interrupt Control Register
SDHC2 0x1001 4028 CMD MMC/SD2 Command Number Register
SDHC2 0x1001 402C ARGH MMC/SD2 Higher Argument Register
SDHC2 0x1001 4030 ARGL MMC/SD2 Lower Argument Register
SDHC2 0x1001 4034 RES_FIFO (Read Only) MMC/SD2 Response FIFO Register
SDHC2 0x1001 4038 BUFFER_ACCESS MMC/SD2 Buffer Access Register

GPIO 0x1001 5000 PTA_DDIR Data Direction Register, Port A
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
GPIO 0x1001 5004 PTA_OCR1 Output Configuration Register 1 (OCR1), Port A
GPIO 0x1001 5008 PTA_OCR2 Output Configuration Register 2 (OCR2), Port A
GPIO 0x1001 500C PTA_ICONFA1 Input Configuration Register A1 (ICONFA1), Port A
GPIO 0x1001 5010 PTA_ICONFA2 Input Configuration Register A1 (ICONFA2), Port A
GPIO 0x1001 5014 PTA_ICONFB1 Input Configuration Register B1 (ICONFB1), Port A
GPIO 0x1001 5018 PTA_ICONFB2 Input Configuration Register B2 (ICONFB2), Port A
GPIO 0x1001 501¢c PTA_DR Data Register, Port A
GPIO 0x1001 5020 PTA_GIUS GPIO In Use Register, Port A
GPIO 0x1001 5024 PTA_SSR Sample Status Register, Port A
GPIO 0x1001 5028 PTA_ICR1 Interrupt Configuration Register 1, Port A
GPIO 0x1001 502C PTA_ICR2 Interrupt Configuration Register 2, Port A
GPIO 0x1001 5030 PTA_IMR Interrupt Mask Register, Port A
GPIO 0x1001 5034 PTA_ISR Interrupt Status Register, Port A
GPIO 0x1001 5038 PTA_GPR General Purpose Register, Port A
GPIO 0x1001 503c PTA_SWR Software Reset Register, Port A
GPIO 0x1001 5040 PTA_PUEN Pull_up Enable Register, Port A
GPIO 0x1001_5100 PTB_DDIR Data Direction Register, Port B
GPIO 0x1001 5104 PTB_OCR1 Output Configuration Register 1 (OCR1), Port B
GPIO 0x1001 5108 PTB_OCR2 Output Configuration Register 2 (OCR2), Port B
GPIO 0x1001 510c PTB_ICONFA1 Input Configuration Register A1 (ICONFAT1), Port B
GPIO 0x1001 5110 PTB_ICONFA2 Input Configuration Register A1 (ICONFA2), Port B
GPIO 0x1001 5114 PTB_ICONFBH1 Input Configuration Register B1 (ICONFB1), Port B
GPIO 0x1001 5118 PTB_ICONFB2 Input Configuration Register B2 (ICONFB2), Port B
GPIO 0x1001 511c PTB_DR Data Register, Port B
GPIO 0x1001 5120 PTB_GIUS GPIO In Use Register, Port B
GPIO 0x1001 5124 PTB_SSR Sample Status Register, Port B
GPIO 0x1001 5128 PTB_ICR1 Interrupt Configuration Register 1, Port B
GPIO 0x1001 512C PTB_ICR2 Interrupt Configuration Register 2, Port B
GPIO 0x1001 5130 PTB_IMR Interrupt Mask Register, Port B
GPIO 0x1001 5134 PTB_ISR Interrupt Status Register, Port B
GPIO 0x1001 5138 PTB_GPR General Purpose Register, Port B
GPIO 0x1001 513c PTB_SWR Software Reset Register, Port B
GPIO 0x1001 5140 PTB_PUEN Pull_up Enable Register, Port B
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

GPIO 0x1001_5200 PTC_DDIR Data Direction Register, Port C

GPIO 0x1001 5204 PTC_OCR1 Output Configuration Register 1 (OCR1), Port C
GPIO 0x1001 5208 PTC_OCR2 Output Configuration Register 2 (OCR2), Port C
GPIO 0x1001 520c PTC_ICONFA1 Input Configuration Register A1 (ICONFA1), Port C
GPIO 0x1001 5210 PTC_ICONFA2 Input Configuration Register A1 (ICONFA2), Port C
GPIO 0x1001 5214 PTC_ICONFB1 Input Configuration Register B1 (ICONFB1), Port C
GPIO 0x1001 5218 PTC_ICONFB2 Input Configuration Register B2 (ICONFB2), Port C
GPIO 0x1001 521C PTC_DR Data Register, Port C

GPIO 0x1001 5220 PTC_GIUS GPIO In Use Register, Port C

GPIO 0x1001 5224 PTC_SSR Sample Status Register, Port C

GPIO 0x1001 5228 PTC_ICR1 Interrupt Configuration Register 1, Port C

GPIO 0x1001 522C PTC_ICR2 Interrupt Configuration Register 2, Port C

GPIO 0x1001 5230 PTC_IMR Interrupt Mask Register, Port C

GPIO 0x1001 5234 PTC_ISR Interrupt Status Register, Port C

GPIO 0x1001 5238 PTC_GPR General Purpose Register, Port C

GPIO 0x1001 523c PTC_SWR Software Reset Register, Port C

GPIO 0x1001 5240 PTC_PUEN Pull_up Enable Register, Port C

GPIO 0x1001 5300 PTD_DDIR Data Direction Register, Port D

GPIO 0x1001 5304 PTD_OCR1 Output Configuration Register 1 (OCR1), Port D
GPIO 0x1001 5308 PTD_OCR2 Output Configuration Register 2 (OCR2), Port D
GPIO 0x1001 530c PTD_ICONFA1 Input Configuration Register A1 (ICONFA1), Port D
GPIO 0x1001 5310 PTD_ICONFA2 Input Configuration Register A1 (ICONFA2), Port D
GPIO 0x1001 5314 PTD_ICONFB1 Input Configuration Register B1 (ICONFB1), Port D
GPIO 0x1001 5318 PTD_ICONFB2 Input Configuration Register B2 (ICONFB2), Port D
GPIO 0x1001 531¢c PTD_DR Data Register, Port D

GPIO 0x1001 5320 PTD_GIUS GPIO In Use Register, Port D

GPIO 0x1001 5324 PTD_SSR Sample Status Register, Port D

GPIO 0x1001 5328 PTD_ICR1 Interrupt Configuration Register 1, Port D

GPIO 0x1001 532C PTD_ICR2 Interrupt Configuration Register 2, Port D

GPIO 0x1001 5330 PTD_IMR Interrupt Mask Register, Port D

GPIO 0x1001 5334 PTD_ISR Interrupt Status Register, Port D

GPIO 0x1001 5338 PTD_GPR General Purpose Register, Port D

GPIO 0x1001 533c PTD_SWR Software Reset Register, Port D
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

GPIO 0x1001 5340 PTD_PUEN Pull_up Enable Register, Port D

GPIO 0x1001 5400 PTE_DDIR Data Direction Register, Port E

GPIO 0x1001 5404 PTE_OCR1 Output Configuration Register 1 (OCR1), Port E
GPIO 0x1001 5408 PTE_OCR2 Output Configuration Register 2 (OCR2), Port E
GPIO 0x1001 540c PTE_ICONFA1 Input Configuration Register A1 (ICONFA1), Port E
GPIO 0x1001 5410 PTE_ICONFA2 Input Configuration Register A1 (ICONFA2), Port E
GPIO 0x1001 5414 PTE_ICONFB1 Input Configuration Register B1 (ICONFB1), Port E
GPIO 0x1001 5418 PTE_ICONFB2 Input Configuration Register B2 (ICONFB2), Port E
GPIO 0x1001 541c PTE_DR Data Register, Port E

GPIO 0x1001 5420 PTE_GIUS GPIO In Use Register, Port E

GPIO 0x1001 5424 PTE_SSR Sample Status Register, Port E

GPIO 0x1001 5428 PTE_ICR1 Interrupt Configuration Register 1, Port E

GPIO 0x1001 542C PTE_ICR2 Interrupt Configuration Register 2, Port E

GPIO 0x1001 5430 PTE_IMR Interrupt Mask Register, Port E

GPIO 0x1001 5434 PTE_ISR Interrupt Status Register, Port E

GPIO 0x1001 5438 PTE_GPR General Purpose Register, Port E

GPIO 0x1001 543c PTE_SWR Software Reset Register, Port E

GPIO 0x1001 5440 PTE_PUEN Pull_up Enable Register, Port E

GPIO 0x1001 5500 PTF_DDIR Data Direction Register, Port F

GPIO 0x1001 5504 PTF_OCR1 Output Configuration Register 1 (OCR1), Port F
GPIO 0x1001 5508 PTF_OCR2 Output Configuration Register 2 (OCR2), Port F
GPIO 0x1001 550C PTF_ICONFA1 Input Configuration Register A1 (ICONFA1), Port F
GPIO 0x1001 5510 PTF_ICONFA2 Input Configuration Register A1 (ICONFA2), Port F
GPIO 0x1001 5514 PTF_ICONFB1 Input Configuration Register B1 (ICONFB1), Port F
GPIO 0x1001 5518 PTF_ICONFB2 Input Configuration Register B2 (ICONFB2), Port F
GPIO 0x1001 551¢c PTF_DR Data Register, Port F

GPIO 0x1001 5520 PTF_GIUS GPIO In Use Register, Port F

GPIO 0x1001 5524 PTF_SSR Sample Status Register, Port F

GPIO 0x1001 5528 PTF_ICR1 Interrupt Configuration Register 1, Port F

GPIO 0x1001 552C PTF_ICR2 Interrupt Configuration Register 2, Port F

GPIO 0x1001 5530 PTF_IMR Interrupt Mask Register, Port F

GPIO 0x1001 5534 PTF_ISR Interrupt Status Register, Port F

GPIO 0x1001 5538 PTF_GPR General Purpose Register, Port F
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

GPIO 0x1001 553c PTF_SWR Software Reset Register, Port F

GPIO 0x1001 5540 PTF_PUEN Pull_up Enable Register, Port F

GPIO 0x1001 5600 PMASK GPIO Port Interrupt Mask
AUDMUX 0x1001 6000 HPCR1 Host Port Configuration Register 1
AUDMUX 0x1001 6004 HPCR2 Host Port Configuration Register 2
AUDMUX 0x1001 6008 HPCR3 Host Port Configuration Register 3
AUDMUX 0x1001 6010 PPCR1 Peripheral Port Configuration Register 1
AUDMUX 0x1001 6014 PPCR2 Peripheral Port Configuration Register 2
AUDMUX 0x1001 601C PPCR3 Peripheral Port Configuration Register 3

CSPI3 0x1001 7000 RXDATA3 Receive Data Register 3

CSPI3 0x1001 7004 TXDATAS3 Transmit Data Register 3

CSPI3 0x1001 7008 CONTROL_REG3 CSPI Control Register 3

CSPI3 0x1001 700C INT_REG3 Interrupt Control/Status Register 3

CSPI3 0x1001 7010 TEST_REGS CSPI Test Register 3

CSPI3 0x1001 7014 PERIOD3 CSPI Sample Period Control Register 3

CSPI3 0x1001 7018 CSPI_DMAS3 CSPI DMA Register 3

CSPI3 0x1001 701C CSPI_RESET3 CSPI Soft Reset Register 3

AIPI2 0x1002 0000 PSRO Peripheral Size Register0

AIPI2 0x1002 0004 PSR1 Peripheral Size Register1

AIPI2 0x1002 0008 PAR Peripheral Access Register

LCDC 0x1002 1000 LSSAR LCD Screen Start Address Register

LCDC 0x1002 1004 LSR LCD Size Register

LCDC 0x1002 1008 LVPWR LCD Virtual Page Width Register

LCDC 0x1002 100C LCPR LCD Cursor Position Register

LCDC 0x1002 1010 LCWHBR LCD Cursor Width Height and Blink Register

LCDC 0x1002 1014 LCCMR LCD Color Cursor Mapping Register

LCDC 0x1002 1018 LPCR LCD Panel Configuration Register

LCDC 0x1002 101C LHCR LCD Horizontal Configuration Register

LCDC 0x1002 1020 LVCR LCD Vertical Configuration Register

LCDC 0x1002 1024 LPOR LCD Panning Offset Register

LCDC 0x1002 1028 LSCR LCD Sharp Configuration Register

LCDC 0x1002 102C LPCCR LCD PWM Contrast Control Register

LCDC 0x1002 1030 LDCR LCD DMA Control Register
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Table 3-9. Register Map (continued)

Module Name

Address

Register Name

Description

LCDC 0x1002 1034 LRMCR LCD Refresh Mode Control Register
LCDC 0x1002 1038 LICR LCD Interrupt Configuration Register
LCDC 0x1002 103C LIER LCD Interrupt Enable Register
LCDC 0x1002 1040 LISR LCD Interrupt Status Register
LCDC 0x1002 1050 LGWSAR LCD Graphic Window Start Address Register
LCDC 0x1002 1054 LGWSR LCD Graphic Window Size Register
LCDC 0x1002 1058 LGWVPWR LCD Graphic Window Virtual Page Width Register
LCDC 0x1002 105C LGWPOR LCD Graphic Window Panning Offset Register
LCDC 0x1002 1060 LGWPR LCD Graphic Window Position Registration Register
LCDC 0x1002 1064 LGWCR LCD Graphic Window Control Register
LCDC 0x1002 1068 LGWDCR LCD Graphic Window DMA Control Register
SLCDC 0x1002 2000 DATA_BASE_ADDR SLCD Data Base Address Register
SLCDC 0x1002 2004 DATA_BUFF_SIZE SLCD Data Buffer Size Register
SLCDC 0x1002 2008 CMD_BASE_ADDR SLCD Command Buffer Base Address Register
SLCDC 0x1002 200C CMD_BUFF_SIZE SLCD Command Buffer Size Register
SLCDC 0x1002 2010 CMD_STR_SIZE SLCD Command String Size Register
SLCDC 0x1002 2014 FIFO_CONFIG SLCD FIFO Configuration Register
SLCDC 0x1002 2018 LCD_CONFIG SLCD Configuration Register
SLCDC 0x1002 201C LCD_XFER_CONFIG SLCD Transfer Configuration Register
SLCDC 0x1002 2020 DMA_CTRL_STAT SLCD DMA Control/Status Register
SLCDC 0x1002 2024 LCD_CLK_CONFIG SLCD Clock Configuration Register
SLCDC 0x1002 2028 LCD_WRITE_DATA SLCD Write Data Register
USBOTG 0x1002 4000 USB_HDW_MODE USB OTG Hardware Mode Register
USBOTG 0x1002 4004 USB_INT_STATUS USB OTG Module Interrupt Status Register
USBOTG 0x1002 4008 USB_INT_EN USB OTG Module Interrupt Status Enable Register
USBOTG 0x1002 400C USB_CLK_CTRL USB OTG Clock Control Register
USBOTG 0x1002 4010 USB_RST_CTRL USB OTG Reset Control Register
USBOTG 0x1002 4014 USB_FRAME_INTV USB OTG Frame Interval Register
USBOTG 0x1002 4018 USB_FRAME_REMAIN USB OTG Frame Remaining Register
USBOTG 0x1002 401C USB_HNP_CSR USB OTG HNP Control Status Register
USBOTG 0x1002 402C USB_HNP_ISR USB OTG HNP Interrupt Status Register
USBOTG 0x1002 4030 USB_HNP_IEN USB OTG HNP Interrupt Enable Register
USBOTG 0x1002 4040 USB_FUNC_CMD_STAT USB OTG Function Command Status Register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
USBOTG 0x1002 4044 USB_DEV_ADD USB OTG Device Address Register
USBOTG 0x1002 4048 USB_SYS_INT_STAT USB OTG System Interrupt Status Register
USBOTG 0x1002 404C USB_SYS_INT_EN USB OTG System Interrupt Enable Register
USBOTG 0x1002 4050 USB_XBUFF_INT_STAT USB OTG X Buffer Interrupt Status Register
USBOTG 0x1002 4054 USB_YBUFF_INT_STAT USB OTG Y Buffer Interrupt Status Register
USBOTG 0x1002 4058 USB_XYINT_INT_EN USB OTG XY Interrupt Enable Register
USBOTG 0x1002 405C USB_XFILL_STAT USB OTG X Filled Status Register
USBOTG 0x1002 4060 USB_YFILL_STAT USB OTG Y Filled Status Register
USBOTG 0x1002 4064 USB_ENDPT_EN USB OTG Endpoint Enable Register
USBOTG 0x1002 4068 USB_ENDPT_RDY USB OTG Endpoint Ready Register
USBOTG 0x1002 406C USB_IMM_INT USB OTG Immediate Interrupt Register
USBOTG 0x1002 4070 USB_ENDPT_DONE_STAT USB OTG Endpoint Done Status Register
USBOTG 0x1002 4074 USB_ENDPT_DONE_EN USB OTG Endpoint Done Enable Register
USBOTG 0x1002 4078 USB_ENDPT_TOGGBITS USB OTG EndpointToggle Bits Register
USBOTG 0x1002 407C USB_FRAME_NO USB OTG Frame Number Register
USBOTG 0x1002 4080 USB_HOST_CTRL USB OTG Host Control Register
USBOTG 0x1002 4088 USB_SYS_ISR USB OTG System Interrupt Status Register
USBOTG 0x1002 408C USB_SYS_IEN USB OTG System Interrupt Enable Register
USBOTG 0x1002 4098 USB_XBUF_ISR USB OTG X Buffer Interrupt Status Register
USBOTG 0x1002 409C USB_YBUF_ISR USB OTG Y Buffer Interrupt Status Register
USBOTG 0x1002 40A0 USB_XYINT_EN USB OTG XY Interrupt Enables Register
USBOTG 0x1002 40A8 USB_XFILL_STAT USB OTG X Filled Status Register
USBOTG 0x1002 40AC USB_YFILL_STAT USB OTG Y Filled Status Register
USBOTG 0x1002 40CO USB_ETD_EN USB OTG ETD Enable Register
USBOTG 0x1002 40C8 NOT DEFINED -
USB OTG 0x1002 40CC USB_IM_INT USB OTG Immediate Interrupt Register
USB OTG 0x1002 40D0 USB_ETD_DONE USB OTG ETD Done Status Register
USBOTG 0x1002 40D4 USB_ETD_DONE_EN USB OTG ETD Done Enable Register
USBOTG 0x1002 40E0 USB_FR_NUM USB OTG Frame Number Register
USBOTG 0x1002 40E4 USB_LSTR USB OTG Low Speed Threshold Register
USBOTG 0x1002 40E8 USB_RHD_A USB OTG Root Hub DescriptorA Register
USBOTG 0x1002 40EC USB_RHD_B USB OTG Root Hub DescriptorB Register
USBOTG 0x1002 40F0 USB_RH_STAT USB OTG Root Hub Status Register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
USBOTG 0x1002 40F4 USB_PORT_STAT1 USB OTG Port Status 1 Register
USBOTG 0x1002 40F8 USB_PORT_STAT2 USB OTG Port Status 2 Register
USBOTG 0x1002 40FC USB_PORT_STAT3 USB OTG Port Status 3 Register
USBOTG 0x1002 4600 USB_CTRL USB Control Register
USBOTG 0x1002 4800 USB_DMA_REV DMA Revision Register
USBOTG 0x1002 4804 USB_DMA_INT_STAT DMA Interrupt Status Register
USBOTG 0x1002 4808 USB_DMA_INT_EN DMA Interrupt Enable Register
USBOTG 0x1002 480C USB_ETDDMA_ER_STAT ETD DMA Error Status Register
USBOTG 0x1002 4810 USB_EPDMA_ER_STAT EP DMA Error Status Register
USBOTG 0x1002 4814 Reserved Reserved
through
0x1002 481C
USBOTG 0x1002 4820 USB_ETD_DMA_EN ETD DMA Enable Register
USBOTG 0x1002 4824 USB_EP_DMA_EN EP DMA Enable Register
USBOTG 0x1002 4828 USB_ETDMA_XTRG_REQ ETD DMA Enable XTrigger Request Register
USBOTG 0x1002 482C USB_EPMA_XTRG_REQ EP DMA Enable XTrigger Request Register
USBOTG 0x1002 4830 USB_ETDMA_XYTRG_REQ ETD DMA Enable XYTrigger Request Register
USBOTG 0x1002 4834 USB_EPMA_XYTRG_REQ EP DMA Enable XYTrigger Request Register
USBOTG 0x1002 4838 Reserved Reserved
USBOTG 0x1002 483C Reserved Reserved
USBOTG 0x1002 4840 USB_MISC_CNTL Misc Control Register
USBOTG 0x1002 4900 USB_ETDO_SYSMEM_ADR ETD 0: ETD 0 Sys Memory Start Address Register
through through through ETD 31: ETD 31 Sys Memory Start Address
0x1002 497C USB_ETD31_SYSMEM_ADR Register
USBOTG 0x1002 4980 USB_EPO_OUT_MEM_ADR EP 0 OUT: EP 0 Sys Memory Start Address Register
USBOTG 0x1002 4984 USB_EPO_IN_MEM_ADR EP 0 IN: EP 0 Sys Memory Start Address Register
USBOTG 0x1002 4988 USB_EP1_OUT_MEM_ADR EP 1 OUT: EP 1 Sys Memory Start Address Register
USBOTG 0x1002 498C USB_EP1_IN_MEM_ADR EP 1 IN: EP 1 Sys Memory Start Address Register
USBOTG 0x1002 4990 USB_EP2_OUT_MEM_ADR EP 2 OUT: EP 2 Sys Memory Start Address Register
USBOTG 0x1002 4994 USB_EP2_IN_MEM_ADR EP 2 IN: EP 2 Sys Memory Start Address Register
USBOTG 0x1002 4998 USB_EP3_OUT_MEM_ADR EP 3 OUT: EP 3 Sys Memory Start Address Register
USBOTG 0x1002 499C USB_EP3_IN_MEM_ADR EP 3 IN: EP 3 Sys Memory Start Address Register
USBOTG 0x1002 49A0 USB_EP4_OUT_MEM_ADR EP 40UT: EP 4 Sys Memory Start Address Register
USBOTG 0x1002 49A4 USB_EP4_IN_MEM_ADR EP 4 IN: EP 4 Sys Memory Start Address Register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
USBOTG 0x1002 49A8 USB_EP5_OUT_MEM_ADR EP 5 OUT: EP 5 Sys Memory Start Address Register
USBOTG 0x1002 49AC USB_EP5_IN_MEM_ADR EP 5 IN: EP 5 Sys Memory Start Address Register
USBOTG 0x1002 49B0 USB_EP6_OUT_MEM_ADR EP 6 OUT: EP 6 Sys Memory Start Address Register
USBOTG 0x1002 49B4 USB_EP6_IN_MEM_ADR EP 6 IN: EP 6 Sys Memory Start Address Register
USBOTG 0x1002 49B8 USB_EP7_OUT_MEM_ADR EP 7 OUT: EP 7 Sys Memory Start Address Register
USBOTG 0x1002 49BC USB_EP7_IN_MEM_ADR EP 7 IN: EP 7 Sys Memory Start Address Register
USBOTG 0x1002 49C0 USB_EP8_OUT_MEM_ADR EP 8 OUT: EP 8 Sys Memory Start Address Register
USBOTG 0x1002 49C4 USB_EP8_IN_MEM_ADR EP 8 IN: EP 8 Sys Memory Start Address Register
USBOTG 0x1002 49C8 USB_EP9_OUT_MEM_ADR EP 9 OUT: EP 9 Sys Memory Start Address Register
USBOTG 0x1002 49CC USB_EP9_IN_MEM_ADR EP 9 IN: EP 9 Sys Memory Start Address Register
USBOTG 0x1002 49D0 USB_EP10_OUT_MEM_ADR EP 10 OUT: EP 10 Sys Memory Start Address
Register
USBOTG 0x1002 49D4 USB_EP10_IN_MEM_ADR EP 10 IN: EP 10 Sys Memory Start Address Register
USBOTG 0x1002 49D8 USB_EP11_OUT_MEM_ADR EP 11 OUT: EP 11 Sys Memory Start Address
Register
USBOTG 0x1002 49DC USB_EP11_IN_MEM_ADR EP 11 IN: EP 11 Sys Memory Start Address Register
USBOTG 0x1002 49E0 USB_EP12_OUT_MEM_ADR EP 120UT: EP 12 Sys Memory Start Address
Register
USBOTG 0x1002 49E4 USB_EP12_IN_MEM_ADR EP 12 IN: EP 12 Sys Memory Start Address Register
USBOTG 0x1002 49E8 USB_EP13_OUT_MEM_ADR EP 13 OUT: EP 13 Sys Memory Start Address
Register
USBOTG 0x1002 49EC USB_EP13_IN_MEM_ADR EP 13 IN: EP 13 Sys Memory Start Address Register
USBOTG 0x1002 49F0 USB_EP14_OUT_MEM_ADR EP 14 OUT: EP 14 Sys Memory Start Address
Register
USBOTG 0x1002 49F4 USB_EP14_IN_MEM_ADR EP 14 IN: EP 14 Sys Memory Start Address Register
USBOTG 0x1002 49F8 USB_EP15_OUT_MEM_ADR EP 15 OUT: EP 15 Sys Memory Start Address
Register
USBOTG 0x1002 49FC USB_EP15_IN_MEM_ADR EP 15 IN: EP 15 Sys Memory Start Address Register
USBOTG 0x1002 4A00 USB_ETDO DMABUF XFER ETD 0: ETDO DMA Buffer Transfer Pointer Register
through through through ETD 31: ETD31 DMA Buffer Transfer Pointer
0x1002 4A7C USB_ETD31 DMABUF XFER Register
USBOTG 0x1002 4A80 USB_EPO_OUT_BUF_INDX EP 0 OUT: EP 0 Current buffer index register
USBOTG 0x1002 4A84 USB_EPO_IN_BUF_INDX EP 0 IN: EP 0 Current buffer index register
USBOTG 0x1002 4A88 USB_EP1_OUT_BUF_INDX EP 1 OUT: EP 1 Current buffer index register
USBOTG 0x1002 4A8C USB_EP1_IN_BUF_INDX EP 1 IN: EP 1 Current buffer index register
USBOTG 0x1002 4A90 USB_EP2_OUT_BUF_INDX EP 2 OUT: EP 2 Current buffer index register
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Table 3-9. Register Map (continued)

Module Name Address Register Name Description
USBOTG 0x1002 4A94 USB_EP2_IN_BUF_INDX EP 2 IN: EP 2 Current buffer index register
USBOTG 0x1002 4A98 USB_EP3_OUT_BUF_INDX EP 3 OUT: EP 3 Current buffer index register
USBOTG 0x1002 4A9C USB_EP3_IN_BUF_INDX EP 3 IN: EP 3 Current buffer index register
USBOTG 0x1002 4AA0 USB_EP4_OUT_BUF_INDX EP 40UT: EP 4 Current buffer index register
USBOTG 0x1002 4AA4 USB_EP4_IN_BUF_INDX EP 4 IN: EP 4 Current buffer index register
USBOTG 0x1002 4AA8 USB_EP5_OUT_BU