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Chapter 1
About this Document

1.1 Audience

The reference manual is intended for the board-level product designers and product
software developers. This manual assumes that the reader has a background in computer
engineering and/or software engineering and understands the concepts of the digital
system design, microprocessor architecture, input/output (I/O) devices, industry standard
communication, and device interface protocols.

1.2 Organization

The reference manual describes the chip at a system level and provides an architectural
overview. It also describes the system memory map, system-level interrupt events,
external pins and pin multiplexing, external memory, system debug, system boot,
multimedia subsystem, power management, and system security.

1.3 Suggested Reading

This section lists additional resources that provide background for the information in the
reference manual, as well as general information about the architecture.

Table 1-1. Suggested Reading

Type Description Resource
Fact Sheet The Fact Sheet is an overview of the product key features i.MX RT Series Crossover Processor Fact
and its uses. Sheet
Reference The Reference Manual contains a comprehensive description | This document
Manual of the structure and function (operation) of a device.
Data Sheet The Data Sheet includes electrical characteristics and signal |i.MX RT1010 Data Sheet - Industrial
connections. Products

Table continues on the next page...
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https://www.nxp.com/docs/en/fact-sheet/IMXRTSERIESFS.pdf
https://www.nxp.com/docs/en/fact-sheet/IMXRTSERIESFS.pdf
https://www.nxp.com/docs/en/reference-manual/IMXRT1010RM.pdf
https://www.nxp.com/docs/en/data-sheet/IMXRT1010IEC.pdf
https://www.nxp.com/docs/en/data-sheet/IMXRT1010IEC.pdf

Conventions

Table 1-1. Suggested Reading (continued)

Type Description Resource
i.MX RT1010 Data Sheet - Consumer
Products
Chip Errata The Chip mask set Errata provides additional or corrective i.MX RT1010 Chip Errata
information for a particular device mask set.
Application Provides additional information about particular device feature
Notes or function.
AN12419: Secure JTAG for i. MXRT10xx AN12419
AN12085: How to use i.MX RT Low Power Feature AN12085
AN12077: Using the i.MX RT FlexRAM AN12077
Other Application Notes Other i.MX RT1010 Application Notes found
here
Web Sites Product summary page on nxp.com with documentation, i.MX RT1010 Product Summary Page
software, and resources for the device.
Product documentation page on nxp.com with a list of all i.MX RT1010 Documentation
documentation related to the device.
Community i.MX RT Community support forum for questions, support, i.MX RT Community
Forum and information about the device.

1.4 Conventions
The reference manual uses the following notational conventions:

cleared / set

When a bit has a value of zero, it is said to be cleared; when it has a value of one, it is
said to be set.

mnemonics
Instruction mnemonics are shown in lowercase bold.

italics

Italics indicate variable command parameters, for example, beetrx.
The book titles in the text are set in italics.

15

An integer in decimal.
0x

the prefix to denote a hexadecimal number.
0b

The prefix to denote a binary number. Binary values of 0 and 1 are written without a
prefix.
n'H4000CA00

The n-bit hexadecimal number.

i.MX RT1010 Processor Reference Manual, Rev. 0, 09/2019
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https://www.nxp.com/docs/en/data-sheet/IMXRT1010CEC.pdf
https://www.nxp.com/docs/en/data-sheet/IMXRT1010CEC.pdf
https://www.nxp.com/docs/en/errata/IMXRT1010CE.pdf
https://www.nxp.com/docs/en/application-note/AN12419.pdf
https://www.nxp.com/docs/en/application-note/AN12085.pdf
https://www.nxp.com/docs/en/application-note/AN12077.pdf
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i.mx-rt-series/i.mx-rt1010-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1010?tab=Documentation_Tab
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i.mx-rt-series/i.mx-rt1010-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1010?tab=Documentation_Tab
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i.mx-rt-series/i.mx-rt1010-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1010
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i.mx-rt-series/i.mx-rt1010-crossover-processor-with-arm-cortex-m7-core:i.MX-RT1010?tab=Documentation_Tab
https://community.nxp.com/community/imxrt
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BLK_REG_NAME

The register names are all uppercase. The block mnemonic is prepended with an
underscore delimiter ().

BLK_REG[FIELD]
The fields within registers appear in brackets. For example, ESR[RLS] refers to the
Receive Last Slot field of the ESAI Status Register.

BLK_REG] n]
The bit number n within the BLK.REG register.

BLK_REG] 7]
The register bit ranges. The ranges are indicated by the left-most bit number / and the
right-most bit number r, separated by a colon (:). For example, ESR[15:0] refers to the
lower half word in the ESAI Status Register.

x, U
In some contexts, such as signal encodings, an unitalicized x indicates a "don't care" or
"uninitialized". The binary value can be 1 or 0.

An italicized x indicates an alphanumeric variable.
n,m

Italicized n or m represent integer variables.

Binary logic operator NOT.
&&
Binary logic operator AND.
I
Binary logic operator OR.
A or <O+>
Binary logic operator XOR. For example, A <O+> B.
|
Bit-wise OR. For example, 0b0001 | 0b1000 yields the value of Ob1001.
&
Bit-wise AND. For example, 0b0001 and Ob1000 yields the value of 0b0000.
{A,B}
Concatenation, where the n-bit value A is prepended to the m-bit value B to form an (n
+m)-bit value. For example, {0, REGm [14:0]} yeilds a 16-bit value with O in the most
significant bit.
- or grey fill
Indicates a reserved bit field in a register. Although these bits can be written to with
ones or zeros, they always read zeros.

>>

Shift right logical one position.

<<
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Register Access

Shift left logical one position.
<=

Assignment.

Compare equal.
!:

Compare not equal.
Greater than.

Less than.

1.5 Register Access

1.5.1 Register Diagram Field Access Type Legend

This figure provides the interpretation of the notation used in the register diagrams for a
number of common field access types:

[ o
Reserved Reserved RW | Fqg| Read-only Write-only Write 1 Read Self- Reserved
returns 1 returns 0 field field field | Fig toclear |wic to clear | Fid clear bit | Fid
on read on read

Figure 1-1. Register Field Conventions

NOTE
For reserved register fields, the software should mask off the
data in the field after a read (the software can't rely on the
contents of data read from a reserved field) and always write all
Zeros.

1.5.2 Register Macro Usage

A common operation is to update one field without disturbing the contents of the
remaining fields in the register. Normally, this requires a read-modify-write (RMW)
operation, where the CPU reads the register, modifies the target field, then writes the
results back to the register. This is an expensive operation in terms of CPU cycles,
because of the initial register read.
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Chapter 1 About this Document
To address this issue, some hardware registers are implemented as a group, including
registers that can be used to either set, clear, or toggle (SCT) individual bits of the
primary register. When writing to an SCT register, all the bits set to 1 perform the
associated operation on the primary register, while the bits set to 0 are not affected. The
SCT registers always read back 0, and should be considered write-only. The SCT
registers are not implemented if the primary register is read-only.

With this architecture, it is possible to update one or more fields using only register
writes. First, all bits of the target fields are cleared by a write to the associated clear
register, then the desired value of the target fields is written to the set register. This
sequence of two writes is referred to as a clear-set (CS) operation.

A CS operation does have one potential drawback. Whenever a field is modified, the
hardware sees a value of 0 before the final value is written. For most fields, passing
through the O state is not a problem. Nonetheless, this behavior is something to consider
when using a CS operation.

Also, a CS operation is not required for fields that are one-bit wide. While the CS
operation works in this case, it is more efficient to simply set or clear the target bit (that
1s, one write instead of two). A simple set or clear operation is also atomic, while a CS
operation is not.

Note that not all macros for set, clear, or toggle (SCT) are atomic. For registers that do
not provide hardware support for this functionality, these macros are implemented as a
sequence of read-modify-write operations. When an atomic operation is required, the
developer should pay attention to this detail, because unexpected behavior might result if
an interrupt occurs in the middle of the critical section comprising the update sequence.

A set of SCT registers is offered for registers in many modules on this device, as
described in this manual. In a module memory map table, the suffix _SET, _CLR, or
_TOG is added to the base name of the register. For example, the
CCM_ANALOG_PLL_ARM register has three other registers called
CCM_ANALOG_PLL_ARM_SET, CCM_ANALOG_PLL_ARM_CLR, and
CCM_ANALOG_PLL_ARM_TOG.

In the sub-section that describes one of these sets of registers, a short-hand convention is
used to denote that a register has the SCT register set. There is an italicized n appended to
the end of the short register name. Using the above example, the name used for this
register is CCM_ANALOG_PLL_ARM~n. When you see this designation, there is a SCT
register set associated with the register, and you can verify this by checking it in the
memory map table. The address offset for each of these registers is given in the form of
the following example:

Address: 20C_8000h base + Oh offset + (4d x 1), where i=0d to 3d

i.MX RT1010 Processor Reference Manual, Rev. 0, 09/2019
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In this example, the address for each of the base registers and their three SCT registers
can be calculated as:

Register Address
CCM_ANALOG_PLL_ARM 20C_8000h
CCM_ANALOG_PLL_ARM_SET 20C_8004h
CCM_ANALOG_PLL_ARM_CLR 20c_8008h
CCM_ANALOG_PLL_ARM_TOG 20C_800Ch

1.6 Signal Conventions
_b, B

When appended to a signal name, this indicates that a signal is active-low.
NEG_ACTIVE

Overbar also denotes a negative active signal.
UPPERCASE

Package pin names, Block I/O signals.

lowercase

Lowercase is used to indicate internal signals.

1.7 Acronyms and Abbreviations

The table below contains acronyms and abbreviations used in this document.

Acronyms and Abbreviated Terms

Term Meaning
ADC Analog-to-Digital Converter
AHB Advanced High-performance Bus
AIPS Arm IP Bus
ALU Arithmetic Logic Unit
AMBA Advanced Microcontroller Bus Architecture
APB Advanced Peripheral Bus
ASRC Asynchronous Sample Rate Converter
AXI Advanced eXtensible Interface
BIST Built-In Self Test
CA/CM Arm Cortex-A/Cortex-M
CAN Controller Area Network
CCM Clock Controller Module
CPU Central Processing Unit

Table continues on the next page...
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Term Meaning
(O] CMOS Sensor Interface
Csu Central Security Unit
CTI Cross Trigger Interface
DAP Debug Access Port
DCP Data Co-Processor
DDR Double data rate
DMA Direct memory access
DPLL Digital phase-locked loop
DRAM Dynamic random access memory
ECC Error correcting codes
LPSPI Low-power SPI
EDMA Enhanced Direct Memory Access
EIM External Interface Module
ENET Ethernet
EPIT Enhanced Periodic Interrupt Timer
EPROM Erasable Programmable Read-Only Memory
ETF Embedded Trace FIFO
ETM Embedded Trace Macrocell
FIFO First-In-First-Out
GIC General Interrupt Controller
GPC General Power Controller
GPIO General-Purpose 1/0
GPR General-Purpose Register
GPS Global Positioning System
GPT General-Purpose Timer
GPU Graphics Processing Unit
GPV Global Programmers View
HAB High-Assurance Boot
I2C or I12C Inter-Integrated Circuit
IC Integrated Circuit
IEEE Institute of Electrical and Electronics Engineers
IOMUX Input-Output Multiplexer
IP Intellectual Property
IrDA Infrared Data Association
JTAG Joint Test Action Group (a serial bus protocol usually used for test purposes)
LDO Low-Dropout
LIFO Last-In-First-Out
LRU Least-Recently Used
LSB Least-Significant Byte
LUT Look-Up Table
LVDS Low Voltage Differential Signaling

Table continues on the next page...
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Acronyms and Abbreviations

Term Meaning
MAC Medium Access Control
MCM Miscellaneous control Module
MMC Multimedia Card
MSB Most-Significant Byte
MT/s Mega Transfers per second
OCRAM On-Chip Random-Access Memory
OCOTP On-Chip One-Time Programmable Controller
PCI Peripheral Component Interconnect
PCle PCI express
PCMCIA Personal Computer Memory Card International Association
PGC Power Gating Controller
PIC Programmable Interrupt Controller
PMU Power Management Unit
POR Power-On Reset
PSRAM Pseudo-Static Random Access Memory
PWM Pulse Width Modulation
PXP Pixel Pipeline
QoS Quality of Service
R2D Radians to Degrees
RISC Reduced Instruction Set Computing
ROM Read-Only Memory
ROMCP ROM Controller with Patch
RTOS Real-Time Operating System
Rx Receive
SAI Synchronous Audio Interface
SCU Snoop Control Unit
SD Secure Digital
SDIO Secure Digital Input/Output
SDLC Synchronous Data Link Control
SDMA Smart DMA
SIM Subscriber Identification Module
SNVS Secure Non-Volatile Storage
SoC System-on-Chip
SPBA Shared Peripheral Bus Arbiter
SPDIF Sony Phillips Digital Interface
SPI Serial Peripheral Interface
SRAM Static Random-Access Memory
SRC System Reset Controller
TFT Thin-Film Transistor
TPIU Trace Port Interface
TSGEN Time Stamp Generator

Table continues on the next page...
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Term Meaning
Tx Transmit
TZASC TrustZone Address Space Controller
UART Universal Asynchronous Receiver/Transmitter
uUSB Universal Serial Bus
USDHC Ultra Secured Digital Host Controller
WDOG Watchdog
WLAN Wireless Local Area Network
WXGA Wide Extended Graphics Array

i.MX RT1010 Processor Refer