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Read This First

Trademarks

SimpleLink is a trademark of Texas Instruments.

ARM7, CoreSight are trademarks of ARM Limited.

ARM, Cortex, Thumb, AMBA, PrimeCell are registered trademarks of ARM Limited.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.

Motorola is a trademark of Motorola Trademark Holdings, LLC.

All other trademarks are the property of their respective owners.

About This Document

This technical reference manual provides information on how to use the CC26x0 and the CC13x0
SimpleLink™ ultra-low power wireless microcontroller (MCU) devices. The CC26x0 and the CC13x0
families share the same MCU architecture and most of the peripherals. The radio in the CC26x0 device
operates in the 2.4-GHz ISM frequency band while the radio in the CC1310 device is designed for use in
the Sub-1 GHz frequency bands. The CC1350 device is a dual-band wireless MCU and can operate both
in the Sub-1 GHz and 2.4-GHz bands. This document covers the whole family of devices, so refer to the
individual device data sheets for supported modules and features.

Audience

This manual is intended for system software developers, hardware designers, and application developers.

About This Manual

This document is organized into sections that correspond to each major feature; it explains the features
and functionality of each module, and it also explains how to use them. For each feature, references are
given to the documentation for the driver of the corresponding operating systems.

NOTE: This document does not contain performance characteristics of the devices or modules, that
is found in the corresponding device data sheets. This document may describe operation or
features that have not been properly tested or characterized, these will then not be quantified
in the data sheets.

Related Documentation

The following related documents are available on the CC26x0 and CC13x0 product pages at www.ti.com:
* (CC2620 Data Sheet and Errata (CC2620 Technical Documents)

e (CC2630 Data Sheet and Errata (CC2630 Technical Documents)

e (CC2640 Data Sheet and Errata (CC2640 Technical Documents)

» CC2640R2F Data Sheet and Errata (CC2640R2F Technical Documents)

* CC2640R2F-Q1 Data Sheet and Errata (CC2640R2F-Q1 Technical Documents)

* (CC2650 Data Sheet and Errata (CC2650 Technical Documents)

* (CC1310 Data Sheet and Errata (CC1310 Technical Documents)

e (CC1350 Data Sheet and Errata (CC1350 Technical Documents)

This list of documents was current as of publication date. Check the website for additional documentation,
application notes, and white papers.
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Devices

The CC26x0 and the CC13x0 family of devices include both 2.4-GHz (CC26x0 and CC1350) and

Sub-1 GHz (CC13x0) radios and a variety of different memory sizes, peripherals and package options. All
devices are centered around an ARM® Cortex®-M series processor that handles the application layer and
protocol stack, as well as an autonomous radio core centered around an ARM Cortex-MO processor that
handles all the low-level radio control and processing. Network processor options are available.

The availability of a wide range of different radio and MCU system combinations makes these device
families very well suited for almost any low-power RF node implementation.

Feedback
Help us meet your expectations:

We are always exploring ways to develop our service and improve our quality to fit your needs. Please
contact your Tl representative and take a few minutes to provide general suggestions, give document
feedback, or submit an error.

Thank you.

Community Resources

All technical support is channeled through the Tl Product Information Centers (PIC) - www.ti.com/support.
To send an E-mail request, please enter your contact information, along with your request at the following
link — PIC request form.

The following link connects to TI community resources. Linked contents are provided "AS 1S" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views;
see TI's Terms of Use.

TI Embedded Processors Wiki — Texas Instruments Embedded Processors Wiki
TI Bluetooth low energy Wiki — Texas Instruments Bluetooth® low energy Wiki

Established to assist developers using the many Embedded Processors from Tl to get started, help each
other innovate, and foster the growth of general knowledge about the hardware and software surrounding
these devices.

Register, Field, and Bit Calls

The naming convention applied for a call consists of:
» For a register call: <Module name>.<Register name>; for example: UART.UASR
» For a bit field call:

— <Module name>.<Register name>[End:Start] <Field name> field; for example, UART.UASR[4:0]
SPEED bit field

— <Field name> field <Module name>.<Register name>[End:Start]; for example, SPEED bit field
UART.UASR[4:0]

* For a bit call:

— <Module name>.<Register name>[pos] <Bit nhame> bit; for example, UART.UASR][5]
BIT_BY_CHAR bit

— <Bit name> bit <Module name>.<Register name>[pos]; for example, BIT_BY_CHAR bit
UART.UASR[5]
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Architectural Overview

The CC26x0 and CC13x0 SimpleLink™ ultra-low power wireless MCU platforms provide solutions for a
wide range of applications. To help the user develop these applications, this user's guide focuses on the
use of the different building blocks of the devices. For detailed device descriptions, complete feature lists,
and performance numbers, see the data sheet for the specific device. The following subsections provide
easy access to relevant information and guide the reader to the different chapters in this document.

The CC26x0 and CC13x0 SimpleLink ultra-low power wireless MCU platform system-on-chips (SoCs) are
optimized for ultra-low power, while providing fast and capable MCU systems to enable short processing
times and high integration. The combination of an ARM® Cortex®-M3 processing core of up to 48 MHz,
flash memory, and a wide selection of peripherals makes the CC26x0 and CC13x0 device families ideal
for single-chip implementation or network processor implementations of lower power RF nodes.

Topic Page
0 = o [ =Y Y o o] o o o = PP 15
N @ V= Y= Y 15
I U o Yo o = L@ LY 2= VA= S 18
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1.1 Target Applications

The CC26x0 and CC13x0 SimpleLink ultra-low power wireless MCU platforms are positioned for low-
power wireless applications such as:

» Consumer electronics

* Mobile phone accessories

» Sports and fitness equipment
e HID applications

e Home and building automation
» Lighting control

» Alarm and security

» Electronic shelf labeling

* Proximity tags

* Medical

» Remote controls

* Smart metering

» Asset tracking

* Wireless sensor networks

1.2 Overview
Figure 1-1 shows the building blocks of the CC26x0 and CC13x0 devices.
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Figure 1-1. CC26x0 and CC13x0 Block Diagram

SimpleLink CC26x0, CC13x0 Wireless MCU

Main CPU
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ARM
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General Peripherals / Modules Sensor Controller

12C
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Sensor Controller Engine
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The CC26x0 and CC13x0 devices have the following features:

Cortex-M3 processor core
— 48-MHz RC oscillator and 24-MHz XTAL oscillator with an internal doubler

— 32-kHz XTAL oscillator, 32-kHz RC oscillator or low-power 24-MHz XTAL derivate clock for timing
maintenance while in low-power modes

— ARM Cortex SysTick timer

— Nested vectored interrupt controller (NVIC)

On-chip memory

— Flash with 8KB of 4-way set-associative cache RAM for speed and low power
— System RAM with configurable retention in 4KB blocks

Power management

Wide supply voltage range

Efficient on-chip DC/DC converter for reduced power consumption

High granularity clock gating and power gating of device parts

Flexible frequency of operation

» Flexible low-power modes allowing low energy consumption in duty cycled applications
Sensor interface

Autonomous, intelligent sensor interface that can wake up independently of the main CPU system
to perform sensor readings, collect data, and determine if the main CPU must be woken

12-bit analog-to-digital converter (ADC) with eight analog input channels
Low-power analog comparator

SPI or I°C master bit-banged

Advanced serial integration

Universal asynchronous receiver/transmitter (UART)

Inter-integrated circuit (1I2C) module

Synchronous serial interface modules (SSIs)

Audio interface 12S module

System integration

— Direct memory access (DMA) controller

— Four 32-bit timers (up to eight 16-bit) with pulse width modulation (PWM) capability and
synchronization

— 32-kHz real-time clock (RTC)

— Watchdog timer

— On-chip temperature and supply voltage sensing

— GPIO with normal or high-drive capabilities

— GPIOs with analog capability for ADC and comparator

— Fully flexible digital pin muxing allows use as GPIO or any peripheral function
IEEE 1149.7 compliant 2-pin cJTAG with legacy 1149.1 JTAG support

4-mm x 4-mm, 5-mm x 5-mm, and 7-mm x 7-mm VQFN packages (5-mm x 5-mm not available for the
CC1350 device)

For applications requiring extreme conservation of power, the CC26x0 and CC13x0 devices feature a
power-management system to efficiently power down the CC26x0 or CC13x0 devices to a low-power state
during extended periods of inactivity. A power-up and power-down sequencer, a 32-bit sleep timer (an
RTC), with interrupt and 20KB of RAM with retention in all power modes positions the CC26x0 and
CC13x0 microcontroller perfectly for battery applications.

SWCU117I-February 2015—-Revised June 2020 Architectural Overview 17
Submit Documentation Feedback

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Functional Overview www.ti.com

In addition, the CC26x0 and CC13x0 microcontroller offers the advantages of the widely available
development tools of ARM, SoC infrastructure IP applications, and a large user community. Additionally,
the microcontroller uses ARM Thumb®-compatible Thumb-2 instruction set to reduce memory
requirements and, thereby, cost.

Tl offers a complete solution to get to market quickly, with evaluation and development boards, white
papers and application notes, an easy-to-use peripheral driver library, and a strong support, sales, and
distributor network.

1.3 Functional Overview
The following subsections provide an overview of the features of the CC26x0 and CC13x0 microcontroller.

1.3.1 ARM® Cortex®-M3

The following subsections provide an overview of the Cortex-M3 processor core and instruction set, the
integrated system timer (SysTick), and the NVIC.

1.3.1.1 Processor Core

The CC26x0 and CC13x0 devices are designed around a Cortex-M3 processor core. The Cortex-M3
processor provides the core for a high-performance, low-cost platform that meets the needs of minimal
memory implementation, reduced pin count, and low power consumption, while delivering outstanding
computational performance and exceptional system response to interrupts.

Features of the processor core are as follows:
» 32-bit Cortex-M3 architecture optimized for small-footprint embedded applications
« Outstanding processing performance combined with fast interrupt handling

» Thumb-2 mixed 16- and 32-bit instruction set delivers the high performance expected of a 32-bit ARM
core in a compact memory size, usually associated with 8- and 16-bit devices, typically in the range of
a few kilobytes of memory for microcontroller-class applications.

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory use and streamlined peripheral
control

— Unaligned data access, enabling efficient packing of data into memory
» Fast code execution permits slower processor clock or increases sleep mode time
» Harvard architecture characterized by separate buses for instruction and data
» Efficient processor core, system, and memories
» Hardware division and fast multiplier
» Deterministic, high-performance interrupt handling for time-critical applications
« Enhanced system debug with extensive breakpoint capabilities and debugging through power modes
» Compact JTAG interface reduces the number of pins required for debugging
» Ultra-low power consumption with integrated sleep modes
» Up to 48-MHz operation
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1.3.1.2 System Timer (SysTick)

Cortex-M3 includes an integrated system timer (SysTick). SysTick provides a simple, 24-bit, clear-on-
write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be used in
several different ways; for example:

* An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine

* A high-speed alarm timer using system clock 11

» Avariable rate alarm or signal timer—the duration is range-dependent on the reference clock used and
the dynamic range of the counter

» A simple counter used to measure time to completion and time used
» An internal clock-source control based on missing or meeting durations

1.3.1.3 Nested Vector Interrupt Controller (NVIC)

The CC26x0 and CC13x0 device controller includes the ARM NVIC. The NVIC and Cortex-M3 prioritize
and handle all exceptions in handler mode. The processor state is automatically stored to the stack on an
exception and automatically restored from the stack at the end of the interrupt service routine (ISR). The
interrupt vector is fetched in parallel to state saving, thus enabling efficient interrupt entry. The processor
supports tail-chaining, that is, back-to-back interrupts can be performed without the overhead of state
saving and restoration. Software can set eight priority levels on seven exceptions (system handlers) and
can set CC26x0 and CC13x0 device interrupts.

Features of the NVIC are as follows:
« Deterministic, fast interrupt processing
— Always 12 cycles, or just 6 cycles with tail-chaining

» External nonmaskable interrupt (NMI) signal available for immediate execution of NMI handler for
safety-critical applications

* Dynamically reprioritizable interrupts
» Exceptional interrupt handling through hardware implementation of required register manipulations

1.3.1.4 System Control Block

The system control block (SCB) provides system implementation information and system control
(configuration, control, and reporting of system exceptions).

1.3.2 On-chip Memory

The following subsections describe the on-chip memory modules.

1.3.21 SRAM

The CC26x0 and CC13x0 devices provide low leakage on-chip SRAM with optional retention in all power
modes. Retention can be configured per block, and the device contains two blocks of 6KB and two blocks
of 4KB. Additionally, the flash cache RAM can be reconfigured to operate as normal system RAM.
Because read-modify-write (RMW) operations are very time consuming, ARM has introduced bit-banding
technology in the Cortex-M3 processor. With a bit-band-enabled processor, certain regions in the memory
map (SRAM and peripheral space) can use address aliases to access individual bits in a single, atomic
operation.

Data can be transferred to and from the SRAM using the micro DMA (UDMA) controller.
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1.3.2.2 Flash Memory

The flash block provides an in-circuit, programmable, nonvolatile program memory for the device. The
flash memory is organized as a set of 4KB pages that can be individually erased. Erasing a block causes
the entire contents of the block to be reset to all 1s. These pages can be individually protected. Read-only
blocks cannot be erased or programmed, protecting the contents of those blocks from being modified. In
addition to holding program code and constants, the nonvolatile memory allows the application to save
data that must be preserved so that it is available after restarting the device. Using this feature lets the
user use saved network-specific data to avoid the need for a full start-up and network find-and-join
process.

1323 ROM

1.3.3

134

The ROM is preprogrammed with a boot sequence, device driver functions, low-level protocol stack
components, and a serial bootloader (SPI or UART).

Radio

The CC26x0 device family provides a highly integrated low-power 2.4-GHz radio transceiver with support
for multiple modulations and packet formats. The CC13x0 provides similar functionality optimized for the
Sub-1 GHz bands (CC1310) and also allows limited operation in the 2.4-GHz band (CC1350). The radio
subsystem provides an interface between the MCU and the radio, which makes it possible to issue
commands, read status, and automate and sequence radio events.

Advanced Encryption Standard (AES) Engine With 128-bit Key Support

The security core of the CC26x0 and CC13x0 devices features an AES module with 128-bit key support,
local key storage, and DMA capability.

Features of the AES engine are as follows:

+ CCM, CTR, CBC-MAC, and ECB modes of operation
» 118-Mbps throughput

» Secure key storage memory

* Low latency

20
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1.3.5 General-Purpose Timers

General-purpose timers can be used to count or time external events that drive the timer-input pins. Each
16- or 32-bit GPTM block provides two 16-bit timers or counters that can be configured to operate
independently as timers or event counters, or configured to operate as one 32-bit timer.

The general-purpose timer module (GPTM) contains four 16- or 32-bit GPTM blocks with the following
functional options:

e 16- or 32-bit operating modes:
— 16- or 32-bit programmable one-shot timer
— 16- or 32-bit programmable periodic timer
— 16-bit general-purpose timer with an 8-bit prescaler
— 16-bit input-edge count- or time-capture modes with an 8-bit prescaler

— 16-bit PWM mode with an 8-bit prescaler and software-programmable output inversion of the PWM
signal

e Count up or down

» Four 32-bit counters or up to eight 16-bit counters

» Up to eight capture/compare pins

» Up to four PWM pins (one PWM pin per 32-bit timer)

« Daisy-chaining of timer modules allows a single timer to initiate multiple timing events

« Timer synchronization allows selected timers to start counting on the same clock cycle

» User-enabled stalling when the microcontroller asserts CPU halt flag during debug

» Ability to determine the elapsed time between the assertion of the timer interrupt and entry into the ISR
» Efficient transfers using the uDMA controller

1.3.5.1 Watchdog Timer

The watchdog timer is used to regain control when the system fails because of a software error or an
external device fails to respond properly. The watchdog timer can generate an interrupt or a reset when a
predefined time-out value is reached.

1.3.5.2 Always-on Domain

The AON domain contains circuitry that is always enabled, except for the shutdown mode (where the
digital supply is off). This domain includes the following:

e The RTC can be used to wake the CC26x0 and CC13x0 devices from any state where it is active. The
RTC contains three match registers and one compare register. With software support, the RTC can be
used for clock and calendar operation. The RTC is clocked from the 32-kHz RC oscillator or the
32-kHz crystal oscillator.

* The battery monitor and temperature sensors are accessible by software. The battery monitor and
temperature sensors provide continuous monitoring of battery state as well as coarse temperature.

1.3.6 Direct Memory Access

The CC26x0 and CC13x0 microcontroller includes a DMA controller, known as uDMA. The uDMA
controller provides a way to offload data transfer tasks from the Cortex-M3 processor, allowing more
efficient use of the processor and the available bus bandwidth. The uDMA controller can perform transfers
between memory and peripherals. Channels in the uDMA are dedicated for each supported on-chip
module and can be programmed to automatically perform transfers between peripherals and memory,
because the peripheral is ready to transfer more data.
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1.3.7 System Control and Clock

System control determines the overall operation of the CC26x0 and CC13x0 devices. System control
provides information about the CC26x0 and CC13x0 devices, controls power-saving features, controls the
clocking of the CC26x0 and CC13x0 devices and individual peripherals, and handles reset detection and
reporting.
» Power control:

— On-chip fixed DC/DC converter and low drop-out (LDO) voltage regulators

— Handles the power-up sequencing, power-down sequencing, and control for the core digital-logic
and analog circuits

— Low-power options for the CC26x0/CC13x0 microcontroller
— Low-power options for on-chip modules:
» Software controls shutdown of individual peripherals and memory
* 20KB of RAM and configuration registers are retained in all power modes
— Control-pin option for control of external DC/DC regulator
— Configurable wake up from sleep timer or any GPIO interrupt
— Voltage supervision circuitry
* Multiple clock sources for microcontroller system clock:
— RC oscillator (HSRCOSC):
* On-chip resource providing a 48-MHz frequency

» The 24-MHz crystal oscillator (HSXOSC) is a frequency-accurate clock source from an external
crystal connected across the X24M_P input and X24M_N output pins.

» The internal 32-kHz RC oscillator is an on-chip resource providing a 32-kHz frequency, used
during power-saving modes and for RTC.

» The 32.768-kHz crystal oscillator is a frequency-accurate clock source from an external crystal
connected across the X32K_Q1 input and X32K_Q2 output pins

» Ideal for accurate RTC operation or synchronous network timing

e An external 32.768-kHz clock signal can be supplied by using one of the DIO pins as clock
input.
— CPU and periphery clock division options

1.3.8 Serial Communication Peripherals
The CC26x0 and CC13x0 devices support both asynchronous and synchronous serial communication

including:

+ UART

. I°C

« 125

+ SSI(SPI)

The following subsections provide more detail on each of the communication functions.
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1.3.8.1 UART

A UART is an integrated circuit used for RS-232C serial communications. A UART contains a transmitter
(parallel-to-serial converter) and a receiver (serial-to-parallel converter); each is clocked separately.

The CC26x0 and CC13x0 microcontroller includes one fully programmable UART. The UART can
generate individually masked interrupts from the receive (RX), transmit (TX), modem flow control, and
error conditions. The module generates one combined interrupt when any of the interrupts are asserted
and are unmasked.

The UART has the following features:

» Programmable baud-rate generator allows speeds up to 3 Mbps

e Separate 32 x 8 TX FIFOs and 32 x 16 RX FIFOs reduce CPU interrupt service loading

» Programmable FIFO length, including 1-byte deep operation that provides conventional double-
buffered interface

» FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8
» Standard asynchronous communication bits for start, stop, and parity
» Line-break generation and detection
» Fully programmable serial interface characteristics:
- 5,6, 7, or 8 data bits
— Even, odd, stick, or no-parity bit generation and detection
— One or two stop-bit generation
* Full modem-handshake support
* Programmable hardware flow control
e Standard FIFO-level interrupts
» Efficient transfers using the uDMA controller:
— Separate channels for TX and RX

— Receive single request asserted when data is in the FIFO; burst request asserted at programmed
FIFO level

— Transmit single request asserted when there is space in the FIFO; burst request asserted at
programmed FIFO level

1.3.8.2 I’C

The IC bus provides bidirectional data transfer through a 2-wire design (a serial data line SDA and a
serial clock line SCL). The I°C bus interfaces to external I1°C devices such as serial memory (RAMs and
ROMs), networking devices, LCDs, tone generators, and so on. The I1°C bus may also be used for system
testing and diagnostic purposes in product development and manufacturing.

Each device on the I>°C bus can be designated as a master or a slave. Each I1°C module supports both
sending and receiving data (as either a master or a slave) and can operate simultaneously (as both a
master and a slave). Both the 1°C master and slave can generate interrupts.

The CC26x0 and CC13x0 microcontrollers include an 12C module with the following features:

» Devices on the I°C bus can be designated as either a master or a slave:
— Supports both transmitting and receiving data as either a master or a slave
— Supports simultaneous master and slave operation
» Four I’C modes:
— Master transmit
— Master receive
— Slave transmit
— Slave receive
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» Two transmission speeds:
— Standard (100 kbps)
— Fast (400 kbps)
* Clock low time-out interrupt
« Master and slave interrupt generation:
— Master generates interrupts when a TX or RX operation completes (or aborts due to an error)

— Slave generates interrupts when data is transferred or requested by a master or when a START or
STOP condition is detected

— Master with arbitration and clock synchronization, multimaster support, and 7-bit addressing mode

1.3.8.3 12S

An I12S module enables the CC26x0 and CC13x0 devices to communicate with external devices like
codecs, DAC, ADCs, or DSPs. The CC26x0 and CC13x0 devices only support audio streaming formats
like 12S, RJF, LJF, and DSP; the CC26x0 and CC13x0 devices do not support configuration of external
devices. The CC26x0 and CC13x0 devices support both external and internally generated bit clock and
word clock (BCLK and WCLK).

1.3.8.4 SSI

An SSI module is a 4-wire bidirectional communications interface that converts data between parallel and
serial. The SSI performs serial-to-parallel conversion on data received from a peripheral device and
performs parallel-to-serial conversion on data transmitted to a peripheral device. The SSI can be
configured as either a master or slave device. As a slave device, the SSI can be configured to disable its
output, which allows coupling of a master device with multiple slave devices. The TX and RX paths are
buffered with separate internal FIFOs.

The SSI also includes a programmable bit rate clock divider and prescaler to generate the output serial
clock derived from the input clock of the SSI. Bit rates are generated based on the input clock, and the
maximum bit rate is determined by the connected peripheral.

The CC26x0 and CC13x0 devices include two SSI modules with the following features:
* Programmable interface operation for Freescale SPI, MICROWIRE, or Tl synchronous serial interfaces
* Master or slave operation
» Programmable clock bit rate and prescaler
e Separate TX and RX FIFOs, each 16 bits wide and 8 locations deep
* Programmable data-frame size from 4 bits to 16 bits
» Internal loopback test mode for diagnostic and debug testing
» Standard FIFO-based interrupts and EoT interrupt
» Efficient transfers using the uDMA controller:
— Separate channels for TX and RX

— Receive single request asserted when data is in the FIFO; burst request is asserted when FIFO
contains four entries

— Transmit single request asserted when there is space in the FIFO; burst request is asserted when
FIFO contains four entries
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1.3.9 Programmable I/Os

I/O pins offer flexibility for a variety of connections. The CC26x0 and CC13x0 devices support highly
configurable 1/0 pins that can be muxed to any digital peripheral through the I/O Controller.

NOTE: Analog functionality, Sensor Controller connections, and high-drive strength is limited to
certain pins. Refer to Chapter 11 for details.

e Up to 31 GPIOs, depending on configuration
e Up to five 8-mA drive strength pins
» Fully flexible digital pin muxing allows use as GPIO or any of several peripheral functions
* Programmable control for GPIO interrupts:
— Interrupt generation masking per pin
— Edge-triggered on rising or falling
e Bit masking in read and write operations through address lines
» Can initiate a uDMA transfer
» Pin state can be retained during all sleep modes
» Pins configured as digital inputs are Schmitt-triggered
* Programmable control for GPIO pad configuration:
— Weak pullup or pulldown resistors
— Digital input enables

1.3.10 Sensor Controller

The sensor controller contains circuitry that can be selectively enabled in the power-down mode. The
peripherals in this domain may be controlled by the sensor controller, which is a proprietary power-
optimized CPU (sensor controller engine), or directly from the main CPU. The sensor controller engine
CPU can read and monitor sensors or perform other tasks autonomously, thereby reducing power
consumption and offloading the main CPU.

The sensor controller is set up using a PC-based configuration tool, and typical use cases may be (but not
limited to) the following:

» Analog sensors using integrated ADC

« Digital sensors using GPIO with bit-banged I°C and SPI

» Capacitive sensing

* Waveform generation

e Keyboard scan

* Quadrature decoder for polling rotation sensors

» Oscillator calibration

The peripherals in the sensor interface include the following:
¢ Analog comparator

The ultra-low power analog comparator can wake the CC26x0 and CC13x0 devices from any active
state. A configurable internal reference can be used with the comparator. The output of the
comparator can also trigger an interrupt or trigger the ADC.

» Capacitive sensing

Capacitive sensing is not a stand-alone module in the CC26x0 and CC13x0 devices; rather, the
functionality is achieved through the use of a constant current source, a time to digital converter,
and a comparator. The analog comparator in this block can also be used as a higher-accuracy
alternative to the ultra-low power comparator. The sensor controller takes care of baseline tracking,
hysteresis, filtering, and other related functions.
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» ADC

The ADC is a 12-bit, 200-ksamples/s ADC with 8 inputs and a built-in voltage reference. The ADC
can be triggered by many different sources including timers, I/O pins, software, the analog
comparator, and the RTC.

An ADC is a peripheral that converts a continuous analog voltage to a discrete digital number. The
ADC module features 12-bit conversion resolution and supports eight input channels plus an
internal division of the battery voltage and a temperature sensor.

« Low-power SPI-I?C digital sensor interface

The sensor controller also includes a low-power SPI-I?’C digital sensor interface by using bit-
banging from the sensor controller engine, which can be used to periodically check digital sensors
and wake up the CC26x0 and CC13x0 devices when certain criteria are met.

The analog modules can be connected to up to eight different 1/Os.

1.3.11 Random Number Generator

The random number generator generates true random numbers for backoff calculations or security keys.

1.3.12 cJTAG and JTAG

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a test access port (TAP) and
boundary scan architecture for digital integrated circuits. The JTAG port also provides a standardized
serial interface for controlling the associated test logic. The TAP, Instruction Register (IR), and Data
Registers (DR) can be used to test the interconnections of assembled printed circuit boards (PCBs) and
obtain manufacturing information on the components. The JTAG port also provides a means of accessing
and controlling design-for-test features such as 1/O pin observation and control, scan testing, and
debugging. The compact JTAG (cJTAG) interface has the following features:

e |EEE 1149.1-1990-compatible TAP controller

e |EEE 1149.7 cJTAG interface

» ICEPIck JTAG router

* 4-bit IR chain for storing JTAG instructions

» |EEE standard instructions: BYPASS, IDCODE, SAMPLE and PRELOAD, EXTEST and INTEST
* ARM additional instructions: APACC, DPACC, and ABORT
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1.3.13 Power Supply System

1.3.13.1 Supply System

There are several voltage levels in use on the CC26x0 and CC13x0 device family. Figure 1-2 shows an
overview of the supply system.

Figure 1-2. CC26x0 and CC13x0 Supply System
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1.3.13.1.1 VDDS

The battery voltage on the CC26x0 and CC13x0 device family is called VDDS (supply). This supply has
the highest potential in the system and typically is the only one provided by the user.
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1.3.13.1.2 VDDR

The two VDDR (regulated) pins are normally powered from one of the internal regulators. For lowest
power, Tl recommends using the internal DC/DC regulator (see the reference designs and
Section 1.3.13.2 for further details on this configuration).

Using the Global LDO is also an option. In this case the two VDDR pins must be tied together. In this
case, VDDR should have a 10-uF decoupling capacitor, whereas VDDR_RF should have the decoupling
recommended in the various reference designs. In this setup, VDDS_DCDC should be tied to VDDS and
DCDC_SW should be left floating.

1.3.13.1.3 Digital Core Supply

The digital core of the CC26x0 and CC13x0 devices is supplied by a 1.28-V regulator connected to VDDR.
The output of this regulator requires an external decoupling capacitor for proper operation; this capacitor
must be connected to the DCOUPL pin.

NOTE: The DCOUPL pin cannot be used to supply external circuitry.

When the system is in power down, a small low-power regulator (micro LDO) with limited current capacity
supplies the digital domain to ensure enabled modules still have power.

1.3.13.1.4 Other Internal Supplies

Several other modules in the device (such as the frequency synthesizer, RF power amplifier, and so forth)
have separate internal regulators running at either 1.4-V (analog modules) or 1.28-V (digital modules).
These regulators are powered up or down automatically by firmware when needed.

1.3.13.2 DC/DC Converter

The on-chip buck-mode DC/DC converter provides a simple way to reduce the power consumption of the
device. The DC/DC converter is integrated into the supply system and handles bias and clocks
automatically through the system controller.

The DC/DC converter is controlled through the AON_SYSCTL:PWRCTL register.

To enable the DC/DC converter when the system is active, the AON_SYSCTL:PWRCTL.DCDC_ACTIVE
bit must be set. The DC/DC converter is also used periodically when the device is in Standby mode to
maintain voltage on the VDDR domain.

The output voltage of the DC/DC regulator is typically trimmed to 1.68 V, but there are use cases where
other voltage levels are used. The voltage levels are controlled automatically by the device and cannot be
changed by the user.

NOTE: The DC/DC regulator output cannot be used to supply external circuitry.

1.3.13.3 External Regulator Mode (1.8-V Supply Voltage Mode)

The CC26x0 and CC13x0 devices can be used in 1.8-V systems in a special power supply setup called
External Regulator Mode. In this setup the VDDS and VDDR pins are tied together and the DC/DC
regulator is disabled. The VDDS_DCDC and DCDC_SW pins must be connected to ground. Additionally
appropriate registers in CCFG must be configured. It is possible to check that the device has booted
properly into external regulator mode by reading the AON_SYSCTL:PWRCTL.EXT_REG_MODE register
field.
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The CC26x0 and CC13x0 family of microcontrollers builds on the ARM® Cortex®-M3 core to bring high-
performance 32-bit computing to cost-sensitive embedded microcontroller applications, such as factory
automation and control, industrial control power devices, building and home automation, and stepper

The ARM® Cortex®-M3 Processor

motor control.

This chapter provides information on the CC26x0 and CC13x0 implementation of the Cortex-M3

processor.

For technical details on the instruction set, see Cortex-M3/M4F Instruction Set Technical User's Manual.

Chapter 2
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2.1

2.2

The Cortex-M3 Processor Introduction

The Cortex-M3 processor provides a high-performance, low-cost platform that meets the system
requirements of minimal memory implementation, reduced pin count, and low-power consumption. The
following features are included:

» 32-bit Cortex-M3 architecture optimized for small-footprint, embedded applications

» Outstanding processing performance combined with fast interrupt handling

* ARM Thumb®-2 mixed 16- and 32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in the
range of a few kilobytes of memory for microcontroller-class applications:

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory use and streamlined peripheral
control

— Unaligned data access, enabling efficient packing of data into memory
» Fast code execution permits slower processor clock or increases sleep mode time
» Harvard architecture characterized by separate buses for instruction and data
» Efficient processor core, system, and memories
» Hardware division and fast digital signal processing oriented multiply accumulate
» Saturating arithmetic for signal processing
« Deterministic, high-performance interrupt handling for time-critical applications
« Enhanced system debug with extensive breakpoint and trace capabilities
* Full debug with data matching for watchpoint generation
— DWT
— JTAG debug port
- FPB
e Migration from the ARM7™ processor family for better performance and power efficiency
e Standard trace support
- IT™™
— TPIU with asynchronous serial wire output (SWO)
» Optimized for single-cycle flash memory use
» Ultra-low power consumption with integrated sleep modes
e 48-MHz operation

Block Diagram

Figure 2-1 shows the core processor unit (CPU) block diagram. The Cortex-M3 processor is built on a
high-performance processor core with a 3-stage pipeline Harvard architecture, thus it is ideal for
demanding embedded applications. The processor delivers exceptional power efficiency through an
efficient instruction set and extensively optimized design, which provides high-end processing hardware.
The instruction set includes a range of single-cycle and SIMD multiplication and multiply-with-accumulate
capabilities, saturating arithmetic, and dedicated hardware division.

To facilitate the design of cost-sensitive devices, the Cortex-M3 processor implements tightly coupled
system components that reduce processor area while significantly improving interrupt handling and
system-debug capabilities. The Cortex-M3 processor implements a version of the Thumb instruction set
based on Thumb-2 technology; thus ensuring high code density and reduced program-memory
requirements. The Cortex-M3 instruction set provides the exceptional performance expected of a modern
32-bit architecture, with the high code density of 8-bit and 16-bit microcontrollers.
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Overview

The Cortex-M3 processor closely integrates a nested vector interrupt controller (NVIC) to deliver fast
execution of interrupt service routines (ISRs) thereby dramatically reducing interrupt latency. The
hardware stacking of registers and the ability to suspend load-multiple and store-multiple operations
further reduces interrupt latency. Interrupt handlers do not require any assembler stubs, thus removing
code overhead from the ISRs. Tail-chaining optimization also significantly reduces the overhead when
switching from one ISR to another. To optimize low-power designs, the NVIC integrates with the sleep
modes, including deep-sleep mode, which enables the entire device to be rapidly powered down.

Serial Wire JTAG

Figure 2-1. CPU Block Diagram
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f

Advance

Peripheral Bus

Debug

Debug Port

2.3 Overview

Access Port

Bus Matrix

|-code Bus

D-code Bus
System Bus

2.3.1 System-level Interface

The Cortex-M3 processor provides multiple interfaces using AMBA® technology to provide high-speed,
low-latency memory accesses. The core supports unaligned data accesses and implements atomic bit
manipulation that enables faster peripheral controls, system spinlocks, and thread-safe Boolean data

handling.

2.3.2 Integrated Configurable Debug

The Cortex-M3 processor implements a complete hardware-debug solution through a Serial Wire or JTAG
Debug Port (SWJ-DP) module. SWJ-DP provides a high system visibility of the processor and memory
through a traditional JTAG port. See Chapter 5 and the ARM® Debug Interface V5 Architecture

Specification for details on SWJ-DP.

Trace Data
>
Trace Clock
Trace Port
Interface ToloC
Unit
Y Y Serial Wire
Viewer (SWV)
CPU_TIPROP_TRACECLKMUX
Register

ROM
Table

—»

—»

—»

For system trace, the processor integrates an instrumentation trace macrocell (ITM) alongside data
watchpoints and a profiling unit. To enable simple and cost-effective profiling of the system trace events, a
serial wire viewer (SWV) can export a stream of software-generated messages, data trace, and profiling
information through one pin.
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2.3.3

234

2.4

The flash patch and breakpoint unit (FPB) provides up to eight hardware-breakpoint comparators that
debuggers can use. The comparators in the FPB also provide remap functions of up to eight words in the
program code in the CODE memory region. Remap functions enable patching of applications stored in a
read-only area of flash memory into another area of on-chip SRAM or flash memory. If a patch is required,
the application programs the FPB to remap a number of addresses. When those addresses are accessed,
the accesses are redirected to a remap table specified in the FPB configuration.

For more information on the Cortex-M3 debug capabilities, see the ARM® Debug Interface V5 Architecture
Specification.
Trace Port Interface Unit

Figure 2-2 shows the trace port interface unit (TPIU) block diagram. The TPIU acts as a bridge between
the Cortex-M3 trace data from the ITM, and an off-chip trace port analyzer.

Figure 2-2. TPIU Block Diagram
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Register
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Debug ATB

ATB Trace Out
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Interface g Asynchronous FIFO b (Serializer)
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Lad
Trace Clock

Trace Data—p»

APB Slave APB
Port Interface

Cortex-M3 System Component Details

The Cortex-M3 includes the following system components:

» SysTick: A 24-bit count-down timer that can be used as a real-time operating system (RTOS) tick
timer or as a simple counter (see Section 3.2.1)

» Nested Vectored Interrupt Controller: An embedded interrupt controller (INTC) that supports low-
latency interrupt processing (see Section 3.2.2)

» System Control Block: The programming model interface to the processor, which provides system
implementation information and system control, including configuration, control, and reporting of
system exceptions (see Section 3.2.3). Key control and status features of the processor are managed
centrally in SCB within the system control space (SCS).

Programming Model

This section describes the Cortex-M3 programming model. For more information about the processor
modes and privilege levels for software execution and stacks and for descriptions of the individual core
registers, see Section 2.5.
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24.2

243

24.4

Processor Mode and Privilege Levels for Software Execution

The Cortex-M3 processor has two modes of operation:

» Thread mode executes application software. The processor enters thread mode when it comes out of
reset.

» Handler mode handles exceptions. When the processor completes exception processing, it returns to
thread mode.

In addition, the Cortex-M3 processor has two privilege levels, unprivileged and privileged.
* In unprivileged mode, software has the following restrictions:
— Limited access to the MSR and MRS instructions and no use of the CPS instruction
— No access to the system timer, NVIC, or SCB

» In privileged mode, software can use all the instructions and has access to all resources in the
processor.

In thread mode, the CONTROL register (see Table 2-24) controls whether software execution is privileged
or unprivileged. In handler mode, software execution is always privileged.

Only privileged software can write to the CONTROL register to change the privilege level for software
execution in thread mode. Unprivileged software can use the SVC instruction to make a supervisor call to
transfer control to privileged software.

Stacks

The Cortex-M3 processor uses a full descending stack, meaning that the stack pointer indicates the last
stacked item on the memory. When the processor pushes a new item onto the stack, it decrements the
stack pointer and then writes the item to the new memory location. The processor implements two stacks,
the main stack and the process stack, with a pointer for each held in independent registers (see the SP
register in Table 2-16).

In thread mode, the CONTROL register (see Table 2-24) controls whether the processor uses the main
stack or the process stack. In handler mode, the processor always uses the main stack. Table 2-1 lists the
options for processor operations.

Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use

Processor Mode Use Privilege Level Stack Used

Thread Applications Privileged or unprivileged @ Main stack or process stack

Handler Exception handlers Always privileged Main stack
@ See the CONTROL register (Table 2-24).

Exceptions and Interrupts

An exception changes the normal flow of software control. The support for interrupts and system
exceptions is implemented by using the built-in NVIC, which supports up to 240 external interrupt inputs.
Besides the external interrupts, the Cortex-M3 also services 16 predefined exception sources including
Reset, NMI, and so on. The processor and the NVIC prioritize and handle all exceptions. The processor
uses handler mode to handle all exceptions, except for reset. Software configures the actual priorities
assigned to NVIC external interrupt inputs through registers.

Data Types

The Cortex-M3 processor supports 32-bit words, 16-bit halfwords, and 8-bit bytes. The processor also
supports 64-bit data transfer instructions. All instruction and data memory accesses are little endian. For
more information, see Cortex-M3/M4F Instruction Set Technical User's Manual.
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2.5 Cortex-M3 Core Registers

Figure 2-3 shows the Cortex-M3 register set. Table 2-2 lists the core registers. The core registers are not
memory mapped and are accessed by register name, so the base address is N/A (not applicable) and
there is no offset.

Figure 2-3. Cortex-M3 Register Set

e N

RO
R1
R2
R3
R4
R5
R6 General-purpose registers
R7
R8
R9
High registers R10
R11
R12
Stack pointer SP (R13) [ psp |l wmsP See Note.
Link register LR (R14)
Program counter PC (R15)

Low registers

PSR Program status register
PRIMASK

FAULTMASK Exception mask registers Special registers
BASEPRI
CONTROL Control register

NOTE:: Banked version of SP
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Cortex-M3 Core Registers

2.5.1 Core Register Map

Table 2-2. Processor Register Map

Name Type Reset Description Link

RO R/W — Cortex general-purpose register 0 See Section 2.5.2.1.

R1 R/W — Cortex general-purpose register 1 See Section 2.5.2.2.

R2 R/W — Cortex general-purpose register 2 See Section 2.5.2.3.

R3 R/W — Cortex general-purpose register 3 See Section 2.5.2.4.

R4 R/W — Cortex general-purpose register 4 See Section 2.5.2.5.

R5 R/W — Cortex general-purpose register 5 See Section 2.5.2.6.

R6 R/W — Cortex general-purpose register 6 See Section 2.5.2.7.

R7 R/W — Cortex general-purpose register 7 See Section 2.5.2.8.

R8 R/W — Cortex general-purpose register 8 See Section 2.5.2.9.
R9 R/W — Cortex general-purpose register 9 See Section 2.5.2.10.
R10 R/W — Cortex general-purpose register 10 See Section 2.5.2.11.
R11 R/W — Cortex general-purpose register 11 See Section 2.5.2.12.
R12 R/W — Cortex general-purpose register 12 See Section 2.5.2.13.
SP R/W - Stack pointer See Section 2.5.2.14.
LR R/W OXFFFF FFFF Link register See Section 2.5.2.15.
PC R/W — Program counter See Section 2.5.2.16.
PSR R/W 0x0100 0000 Program status register See Section 2.5.2.17.
PRIMASK R/W 0x0000 0000 Priority mask register See Section 2.5.2.18.
FAULTMASK R/W 0x0000 0000 Fault mask register See Section 2.5.2.19.
BASEPRI R/W 0x0000 0000 Base priority mask register See Section 2.5.2.20.
CONTROL R/W 0x0000 0000 Control register See Section 2.5.2.21.

2.5.2 Core Register Descriptions

This section lists and describes the Cortex-M3 registers, in the order listed in Figure 2-3. The core
registers are not memory mapped and are accessed by register name rather than offset.

NOTE: The register type shown in the register descriptions refers to type during program

execution in thread mode and handler mode. Debug access can differ.

2.5.2.1 Cortex General-Purpose Register 0 (R0)

Table 2-3. Cortex General-Purpose Register 0 (RO)

Address Offset
Physical Address

Reset
Instance

Description The RO registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.
Type R/W
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 6 5 4 3 2 0
DATA
Bits Field Name Description Type Reset
31-0 DATA Register data R/W —
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2.5.2.2 Cortex General-Purpose Register 1 (R1)

Table 2-4. Cortex General-Purpose Register 1 (R1)

Address Offset Reset -

Physical Address Instance

Description The R1 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DATA

Bits Field Name Description

Type Reset
31-0 DATA Register data R/W —

2.5.2.3 Cortex General-Purpose Register 2 (R2)

Table 2-5. Cortex General-Purpose Register 2 (R2)

Address Offset
Physical Address

Reset
Instance

Description The R2 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.
Type R/W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DATA

Bits Field Name Description

Type Reset
31-0 DATA Register data R/W —

2.5.2.4 Cortex General-Purpose Register 3 (R3)

Table 2-6. Cortex General-Purpose Register 3 (R3)

Address Offset Reset -

Physical Address Instance

Description The RS3 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9
DATA

8 7 6 5 4 3 2 1 0

Bits Field Name Description

Type Reset
31-0 DATA Register data
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2.5.25 Cortex General-Purpose Register 4 (R4)

Table 2-7. Cortex General-Purpose Register 4 (R4)

Address Offset
Physical Address

Reset -

Instance

Description The R4 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.
Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7
DATA

6 5 4 3 2 1 O

Bits Field Name Description

Type Reset
31-0 DATA Register data

R/W —

2.5.2.6 Cortex General-Purpose Register 5 (R5)

Table 2-8. Cortex General-Purpose Register 5 (R5)

Address Offset Reset -

Physical Address Instance

Description The R5 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7
DATA

6 5 4 3 2 1 O

Bits Field Name Description

Type Reset
31-0 DATA Register data

R/W —

2.5.2.7 Cortex General-Purpose Register 6 (R6)

Table 2-9. Cortex General-Purpose Register 6 (R6)

Address Offset Reset -

Physical Address Instance

Description The R6 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6
DATA

Bits Field Name Description
31-0 DATA Register data
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2.5.2.8 Cortex General-Purpose Register 7 (R7)

Table 2-10. Cortex General-Purpose Register 7 (R7)

Address Offset Reset -

Physical Address Instance

Description The R7 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DATA

Bits Field Name Description Type Reset

R/W —

31-0 DATA Register data

2.5.2.9 Cortex General-Purpose Register 8 (R8)

Table 2-11. Cortex General-Purpose Register 8 (R8)

Address Offset
Physical Address

Reset
Instance

Description The R8 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.
Type R/W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

DATA

Bits Field Name Description

Type Reset
31-0 DATA Register data R/W —

2.5.2.10 Cortex General-Purpose Register 9 (R9)

Table 2-12. Cortex General-Purpose Register 9 (R9)

Address Offset Reset -

Physical Address Instance

Description The RO registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

8 7 6 5 4 3 2 1 O
DATA

Bits Field Name Description Type Reset
31-0 DATA

Register data
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2.5.2.11 Cortex General-Purpose Register 10 (R10)

Table 2-13. Cortex General-Purpose Register 10 (R10)

Address Offset Reset -

Physical Address Instance

Description The R10 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5
DATA

Bits Field Name Description

Type Reset
31-0 DATA Register data

R/W —

2.5.2.12 Cortex General-Purpose Register 11 (R11)

Table 2-14. Cortex General-Purpose Register 11 (R11)

Address Offset Reset -

Physical Address Instance

Description The R11 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4
DATA

Bits Field Name Description

Type Reset
31-0 DATA Register data

R/W —

2.5.2.13 Cortex General-Purpose Register 12 (R12)

Table 2-15. Cortex General-Purpose Register 12 (R12)

Address Offset Reset -

Physical Address Instance

Description The R12 registers are 32-bit general-purpose registers for data operations and can be accessed from
either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5
DATA

Bits Field Name Description
31-0 DATA Register data
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2.5.2.14 Stack Pointer (SP)

Table 2-16. Stack Pointer (SP)

Address Offset
Physical Address

Reset -

Instance
Description

The Stack Pointer (SP) is register R13. In thread mode, the function of this register changes depending on the ASP bit in the Control
Register (CONTROL) register. When the ASP bit is clear, this register is the Main Stack Pointer (MSP). When the ASP bit is set, this
register is the Process Stack Pointer (PSP). On reset, the ASP bit is clear, and the processor loads the MSP with the value from address
0x0000 0000. The MSP can only be accessed in privileged mode; the PSP can be accessed in either privileged or unprivileged mode.

Type R/W

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0
SP
Bits Field Name Description Type Reset
31-0 SP This field is the address of the stack pointer. R/W —
2.5.2.15 Link Register (LR)
Table 2-17. Link Register (LR)
Address Offset Reset OXFFFF FFFF

Physical Address
Description

Instance

The Link Register (LR) is register R14, and it stores the return information for subroutines, function calls, and exceptions. LR can be
accessed from either privileged or unprivileged mode.

EXC_RETURN is loaded into LR on exception entry. See Table 4-3 for the values and description.
Type R/W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
LINK

Bits Field Name Description Type Reset

31-0 LINK This field is the return address. R/W OxFFFF FFFF
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2.5.2.16 Program Counter (PC)

Table 2-18. Program Counter (PC)

Address Offset Reset -
Physical Address Instance
Description

The Program Counter (PC) is register R15, and it contains the current program address. On reset, the processor loads the PC with the
value of the reset vector, which is at address 0x0000 0004. Bit O of the reset vector is loaded into the THUMB bit of the EPSR register at
reset and must be 1. The PC register can be accessed in either privileged or unprivileged mode

Type R/W

31 30 29 28 27 26 25 24 /23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
PC

Bits Field Name Description Type Reset

31-0 PC This field is the current program address. R/W —

2.5.2.17 Program Status Register (PSR)

Table 2-19. PSR Combinations

Register Type Combination

PSR R/W ® @ APSR, EPSR, and IPSR
IEPSR RO EPSR and IPSR

IAPSR RIW APSR and IPSR
EAPSR RIW APSR and EPSR

@ Reads of the EPSR bits directly using the MSR instruction return 0, and the processor ignores writes to these bits.

@ The processor ignores writes to the IPSR bits.
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Table 2-20. Program Status Register (PSR) or (xPSR)

Address Offset Reset 0x0100 0000
Physical Address Instance
Description

Also referred to as xPSR

The Program Status Register (PSR) has three functions, and the register bits are assigned to the different functions:
« Application Program Status Register (APSR), bits 31-27
« Execution Program Status Register (EPSR), bits 26-24, 15-10
« Interrupt Program Status Register (IPSR), bits 6-0

The PSR, IPSR, and EPSR registers can be accessed only in privileged mode; the APSR register can be accessed in privileged or
unprivileged mode.

APSR contains the current state of the condition flags from previous instruction executions.

EPSR contains the Thumb state bit and the execution state bits for the if-then (IT) instruction or the interruptible-continuable instruction (ICI)
field for an interrupted load multiple or store multiple instruction. Attempts to read the EPSR directly through application software using the
MSR instruction always return 0. Attempts to write the EPSR using the MSR instruction in application software are always ignored. Fault
handlers can examine the EPSR value in the stacked PSR to determine the operation that faulted (see Section 4.1.7, Exception Entry and
Return).

IPSR contains the exception type number of the current ISR.

These registers can be accessed individually or as a combination of any two or all three registers, using the register name as an argument
to the MSR or MRS instructions. For example, all of the registers can be read using PSR with the MRS instruction, or APSR only can be
written to using APSR with the MSR instruction. Table 2-20 shows the possible register combinations for the PSR. See the MRS and MSR
instruction descriptions in Cortex-M3/M4F Instruction Set Technical User's Manual for more information about how to access the program
status registers.

Type R/W
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
i
= z
N Z C V Q ICIH/IT % RESERVED ICI/IT i ISRNUM
= i
4
Bits Field Name Description Type Reset
31 N APSR Negative or Less Flag R/W 0
Value Description
1 The previous operation result was negative or less
than.
0 The previous operation result was positive, zero,
greater than, or equal
The value of this bit is meaningful only when accessing PSR or
APSR.
30 z APSR Zero Flag R/W 0
Value Description
1 The previous operation result was zero.
0 The previous operation result was nonzero.
The value of this bit is meaningful only when accessing PSR or
APSR.
29 C APSR Carry or Borrow Flag R/W 0
Value Description
1 The previous add operation resulted in a carry bit or
the previous subtract operation did not result in a
borrow bit.
0 The previous add operation did not result in a carry
bit or the previous subtract operation resulted in a
borrow bit.
The value of this bit is meaningful only when accessing PSR or
APSR.
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Bits Field Name Description Type Reset
28 \Y APSR Overflow Flag R/W 0
Value Description
1 The previous operation resulted in an overflow.
0 The previous operation did not result in an overflow.
The value of this bit is meaningful only when accessing PSR or
APSR.
27 Q APSR Sticky Overflow and Saturation Flag R/W 0
Value Description
1 Overflow or saturation has occurred. (set by SSAT
or USAT instructions).
0 Overflow or saturation has not occurred since reset

or since the bit was last cleared.

The value of this bit is meaningful only when accessing PSR or
APSR.

This flag is sticky, in that, when set by an instruction it remains set
until explicitly cleared using an MSR instruction.

26-25 ICI/IT EPSR ICI / IT status RO 0x0
These bits, along with bits 15:10, contain the ICI field for an
interrupted load multiple or store multiple instruction or the
execution state bits of the IT instruction. When EPSR holds the ICI
execution state, bits 26:25 are 0. The If-Then block contains up to
four instructions following an IT instruction. Each instruction in the
block is conditional. The conditions for the instructions are either all
the same, or some can be the inverse of others. See the Cortex™-
M3 Instruction Set Technical User's Manual for more information.
The value of this field is meaningful only when accessing PSR or
EPSR.

24 THUMB EPSR Thumb state RO 1
This bit indicates the Thumb state and must always be set. The
following can clear the THUMB bit:

* The BLX, BX and POP{PC} instructions
* Restoration from the stacked xPSR value on an exception return

< Bit 0 of the vector value on an exception entry or reset
Attempting to execute instructions when this bit is clear results in a
fault or lockup. For more information, see Section 4.2.4. The value
of this bit is meaningful only when accessing PSR or EPSR.

23-16 RESERVED Reserved RO 0x00

15-10 ICI/IT EPSR ICI / IT status RO 0x0
These bits, along with bits 26:25, contain the ICI field for an
interrupted load multiple or store multiple instruction or the
execution state bits of the IT instruction. When an interrupt occurs
during the execution of an LDM, STM, PUSH, or POP instruction,
the processor stops the load multiple or store multiple instruction
operation temporarily and stores the next register operand in the
multiple operation to bits 15:12. After servicing the interrupt, the
processor returns to the register pointed to by bits 15:12 and
resumes execution of the multiple load or store instruction. When
EPSR holds the ICI execution state, bits 11:10 are 0. The If-Then
block contains up to four instructions following a 16-bit IT
instruction. Each instruction in the block is conditional. The
conditions for the instructions are either all the same, or some can
be the inverse of others. See Cortex-M3/M4F Instruction Set
Technical User's Manual for more information. The value of this field
is meaningful only when accessing PSR or EPSR.

9-7 RESERVED Software must not rely on the value of a reserved bit. To provide RO 0x0
compatibility with future products, the value of a reserved bit must
be preserved across a read-modify-write operation.

6-0 ISRNUM IPSR ISR Number RO 0x00
This field contains the exception type number of the current ISR.

Value Description
0x00 Thread mode
0x01 Reserved
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Bits Field Name Description Type Reset
0x02 NMI
0x03 Hard fault
0x04 Memory management fault
0x05 Bus fault
0x06 Usage fault
0x07-0x0A Reserved
0x0B Svcall
0x0C Reserved for debug
0x0D Reserved
OxO0E PendSV
OxOF SysTick
0x10 Interrupt vector O
0x11 Interrupt vector 1
0x31 Interrupt vector 33
0x32-0x7F Reserved

For more information, see Section 4.1.2.

The value of this field is meaningful only when accessing PSR or
IPSR.
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2.5.2.18 Priority Mask Register (PRIMASK)

Table 2-21. Priority Mask Register (PRIMASK)

Address Offset Reset 0x0000 0000
Physical Address Instance
Description

The Priority Mask (PRIMASK) register prevents activation of all exceptions with programmable priority. Reset, nonmaskable interrupt (NMI),
and hard fault are the only exceptions with fixed priority. Exceptions must be disabled when they might impact the timing of critical tasks.
This register is accessible only in privileged mode. The MSR and MRS instructions are used to access the PRIMASK register, and the CPS
instruction may be used to change the value of the PRIMASK register. For more information on these instructions, see Cortex-M3/M4F
Instruction Set Technical User's Manual . For more information on exception priority levels, see Section 4.1.2.

Type R/W

31 30 29 28 27 26 25 24|23 22 21 2019 18 17 16 15 14 13|12 11 10 9 8 7 6 5 4 3 2|1 O
RESERVED 5
<
=
[
o
Bits Field Name Description Type Reset
31-1 RESERVED Software must not rely on the value of a reserved bit. To provide RO 0x0000 000
compatibility with future products, the value of a reserved bit must
be preserved across a read-modify-write operation.
0 PRIMASK Priority Mask R/W 0
Value  Description
1 Prevents the activation of all exceptions with configurable
priority
0 No effect
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2.5.2.19 Fault Mask Register (FAULTMASK)

Table 2-22. Fault Mask Register (FAULTMASK)

Address Offset Reset 0x0000 0000
Physical Address Instance
Description

The Fault Mask FAULTMASK register prevents activation of all exceptions except for the NMI. Exceptions must be disabled when they
might impact the timing of critical tasks. This register is accessible only in privileged mode. The MSR and MRS instructions are used to
access the FAULTMASK register, and the CPS instruction may be used to change the value of the FAULTMASK register. See Cortex-
M3/MA4F Instruction Set Technical User's Manual for more information on these instructions. For more information on exception priority
levels, see Section 4.1.2.

Type R/W
31 30 29 28 27 26 25 24|23 22 21 2019 18 17 16 15 14 13|12 11 10 9 8 7 6 5 4 3 2|1 O
RESERVED 5
<
=
[
-
=)
<
LL
Bits Field Name Description Type Reset
31-1 RESERVED Reserved RO 0x0000 000
0 FAULTMASK Fault Mask R/W 0
Value  Description
1 Prevents the activation of all exceptions except for NMI
0 No effect
The processor clears the FAULTMASK bit on exit from any
exception handler except the NMI handler.
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2.5.2.20 Base Priority Mask Register (BASEPRI)

Table 2-23. Base Priority Mask Register (BASEPRI)

Address Offset Reset 0x0000 0000
Physical Address Instance
Description

The Base Priority Mask BASEPRI register defines the minimum priority for exception processing. When BASEPRI is set to a nonzero value,
it prevents the activation of all exceptions with the same or lower priority level as the BASEPRI value. Exceptions must be disabled when
they might impact the timing of critical tasks. This register is accessible only in privileged mode. For more information on exception priority
levels, see Section 4.1.2.

Type R/W

31130 29 28 27 2625 24 23 22 21 20 19 18 17 16 15 14 13 12 /11 /10,9 8 7 6 54 3 2 1 O

RESERVED BASEPRI RESERVED
Bits Field Name Description Type Reset
31-8 RESERVED Reserved RO 0x0000 00
7-5 BASEPRI Base Priority R/W 0x0

Any exception that has a programmable priority level with the same
or lower priority as the value of this field is masked. The PRIMASK
register can be used to mask all exceptions with programmable
priority levels. Higher priority exceptions have lower priority levels.

Value  Description

0x0 All exceptions are unmasked.
0x1 All exceptions with priority levels 1-7 are masked.
0x2 All exceptions with priority levels 2—7 are masked.
0x3 All exceptions with priority levels 3—7 are masked.
Ox4 All exceptions with priority levels 4-7 are masked.
0x5 All exceptions with priority levels 5—7 are masked.
0x6 All exceptions with priority levels 6 and 7 are masked.
0x7 All exceptions with priority level 7 are masked.
4-0 RESERVED Reserved RO 0x0
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2.5.2.21 Control Register (CONTROL)

Table 2-24. Control Register (CONTROL)

Address Offset Reset 0x0000 0000
Physical Address Instance
Description

The CONTROL register controls the stack used and the privilege level for software execution when the processor is in thread mode. This
register is accessible only in privileged mode.

Handler mode always uses MSP, so the processor ignores explicit writes to the ASP bit of the CONTROL register when in handler mode.
The exception entry and return mechanisms automatically update the CONTROL register based on the EXC_RETURN value (see

Table 4-3). In an OS environment, threads running in thread mode must use the process stack and the kernel and exception handlers must
use the main stack. By default, thread mode uses MSP. To switch the stack pointer used in thread mode to PSP, either use the MSR
instruction to set the ASP bit, as detailed in the Cortex-M3/M4F Instruction Set Technical User's Manual, or perform an exception return to
thread mode with the appropriate EXC_RETURN value, as shown in Table 4-3.

When changing the stack pointer, software must use an ISB instruction immediately after the MSR instruction, ensuring that instructions
after the ISB instruction executes use the new stack pointer. See the Cortex-M3/M4F Instruction Set Technical User's Manual.

Type R/W

31 30 29 28 27 26|25 24 2322 21 20 19 18 17 16|15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
RESERVED 5 &
< F
Bits Field Name Description Type Reset
31-2 RESERVED Reserved RO 0x0000 000
1 ASP Active Stack Pointer R/W 0
Value  Description
1 PSP is the current stack pointer.
0 MSP is the current stack pointer.
In handler mode, this bit reads as zero and ignores writes. The
Cortex-M3 updates this bit automatically on exception return.
0 TMPL Thread Mode Privilege Level R/W 0
Value  Description
1 Unprivileged software can be executed in thread mode.
0 Only privileged software can be executed in thread mode.
2.6 Instruction Set Summary
The processor implements a version of the Thumb instruction set. Table 2-25 lists the supported
instructions.
NOTE: In Table 2-25:
« Angle brackets, <>, enclose alternative forms of the operand.
» Braces, {}, enclose optional operands.
e The Operands column is not exhaustive.
* Op2is aflexible second operand that can be either a register or a constant.
¢ Most instructions can use an optional condition code suffix.
For more information on the instructions and operands, see the instruction
descriptions in the Cortex-M3/M4F Instruction Set Technical User's Manual.
NOTE: Table 2-25 is copied from the Cortex™-M3 Instruction Set Technical User's Manual.
Changes made in the manual must be made in Table 2-25.
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Table 2-25. Cortex-M3 Instruction Summary

Mnemonic Operands Brief Description Flags

ADC, ADCS {Rd,} Rn, Op2 Add with carry N,Z,C,V
ADD, ADDS {Rd,} Rn, Op2 Add N, Z,C,V
ADD, ADDW {Rd,} Rn, #imm12 Add N, Z,C,V
ADR Rd, label Load PC-relative address -

AND, ANDS {Rd,} Rn, Op2 Logical AND N, Z,C
ASR, ASRS Rd, Rm, <Rs|#n> Arithmetic shift right N, Z,C

B label Branch -

BFC Rd, #lsb, #width Bit field clear -

BFI Rd, Rn, #lsb, #width Bit field insert -

BIC, BICS {Rd,} Rn, Op2 Bit clear N, Z,C
BKPT #imm Breakpoint -

BL label Branch with link -

BLX Rm Branch indirect with link -

BX Rm Branch indirect -

CBNz Rn, label Compare and branch if nonzero -

CBz Rn, label Compare and branch if zero -

CLREX - Clear exclusive -

CLz Rd, Rm Count leading zeros -

CMN Rn, Op2 Compare negative N, Z C,V
CMP Rn, Op2 Compare N, Z C,V
CPSID | _Change processor state, disable _

interrupts

CPSIE | ﬁ?;rr\gstsprocessor state, enable _

DMB - Data memory barrier -

DSB - Data synchronization barrier -

EOR, EORS {Rd,} Rn, Op2 Exclusive OR N, Z,C
ISB - Instruction synchronization barrier -

IT - If-Then condition block -

LDM Rn{1}, reglist Load multiple registers, increment after | —
LDMDB, LDMEA Rn{1}, reglist Igg%dremultiple registers, decrement _
LDMFD, LDMIA Rn{!}, reglist Load multiple registers, increment after | —

LDR Rt, [Rn, #offset] Load register with word -

LDRB, LDRBT Rt, [Rn, #offset] Load register with byte -

LDRD Rt, Rt2, [Rn, #offset] Load register with 2 bytes -

LDREX Rt, [Rn, #offset] Load register exclusive -
LDREXB Rt, [Rn] Load register exclusive with byte -
LDREXH Rt, [Rn] Load register exclusive with halfword -

LDRH, LDRHT Rt, [Rn, #offset] Load register with halfword -

LDRSB, LDRSBT Rt, [Rn, #offset] Load register with signed byte -
LDRSH, LDRSHT Rt, [Rn, #offset] Load register with signed halfword -

LDRT Rt, [Rn, #offset] Load register with word -

LSL, LSLS Rd, Rm, <Rs|#n> Logical shift left N, Z,C
LSR, LSRS Rd, Rm, <Rs|#n> Logical shift right N, Z,C
MLA Rd, Rn, Rm, Ra Multiply with accumulate, 32-bit result -

MLS Rd, Rn, Rm, Ra Multiply and subtract, 32-bit result -

MOV, MOVS Rd, Op2 Move N, Z,C
MOV, MOVW Rd, #imm16 Move 16-bit constant N, Z,C
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Table 2-25. Cortex-M3 Instruction Summary (continued)

Mnemonic Operands Brief Description Flags
MOVT Rd, #imm16 Move top -
MRS Rd, spec._reg ri\gg\ilset ef:om special register to general _
MSR spec_reg, Rm r,\gg\i/setef:om general register to special N.Z C,V
MUL, MULS {Rd,} Rn, Rm Multiply, 32-bit result N, Z
MVN, MVNS Rd, Op2 Move NOT N, Z,C
NOP - No operation -
ORN, ORNS {Rd,} Rn, Op2 Logical OR NOT N, Z,C
ORR, ORRS {Rd,} Rn, Op2 Logical OR N, Z,C
POP reglist Pop registers from stack -
PUSH reglist Push registers onto stack -
RBIT Rd, Rn Reverse bits -
REV Rd, Rn Reverse byte order in a word -
REV16 Rd, Rn Reverse byte order in each halfword -
REVSH Rd. Rn :ri\j/esrizt;:; l:g(ttir?(;der in bottom halfword _
ROR, RORS Rd, Rm, <Rs|#n> Rotate right N, Z,C
RRX, RRXS Rd, Rm Rotate right with extend N, Z,C
RSB, RSBS {Rd,} Rn, Op2 Reverse subtract N,Z,C,V
SBC, SBCS {Rd,} Rn, Op2 Subtract with carry N,Z,C,V
SBFX Rd, Rn, #lsb, #width Signed bit field extract -
SDIV {Rd,} Rn, Rm Signed divide -
SEV - Send event -
SMLAL RdLo, RdHi, Rn, Rm ?5";92954;‘?%'4“% ‘:‘gg;l";‘ccum“'ate @2x | _
SMULL RdLo, RdHi, Rn, Rm Signed multiply (32 x 32), 64-bit result -
SSAT Rd, #n, Rm {,shift #s} Signed saturate Q
STM Rn{1}, reglist Store multiple registers, increment after | —
STMDB, STMEA RN{1}, reglist E;?gfemultiple registers, decrement _
STMFD, STMIA Rn{!}, reglist Store multiple registers, increment after | —
STR Rt, [Rn {, #offset}] Store register word -
STRB, STRBT Rt, [Rn {, #offset}] Store register byte -
STRD Rt, Rt2, [Rn {, #offset}] Store register two words -
STREX Rt, Rt, [Rn {, #offset}] Store register exclusive -
STREXB Rd, Rt, [Rn] Store register exclusive byte -
STREXH Rd, Rt, [Rn] Store register exclusive halfword -
STRH, STRHT Rt, [Rn {, #offset}] Store register halfword -
STRSB, STRSBT Rt, [Rn {, #offset}] Store register signed byte -
STRSH, STRSHT Rt, [Rn {, #offset}] Store register signed halfword -
STRT Rt, [Rn {, #offset}] Store register word -
SUB, SUBS {Rd,} Rn, Op2 Subtract N,Z,C,V
SUB, SUBW {Rd,} Rn, #imm12 Subtract 12-bit constant N,Z,C,V
SvC #imm Supervisor call -
SXTB {Rd,} Rm {,ROR #n} Sign extend a byte -
SXTH {Rd,} Rm {,ROR #n} Sign extend a halfword -
TBB [Rn, Rm] Table branch byte -
TBH [Rn, Rm, LSL #1] Table branch halfword -
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Table 2-25. Cortex-M3 Instruction Summary (continued)

Mnemonic Operands Brief Description Flags

TEQ Rn, Op2 Test equivalence N, Z,C
TST Rn, Op2 Test N, Z,C
UBFX Rd, Rn, #lsb, #width Unsigned bit field extract -
ubiv {Rd,} Rn, Rm Unsigned divide -
UMLAL RdLo, RdHi, Rn, Rm ;’;fjg;;f g”zf’)"tig'z_g‘i’t”:‘e:ﬁﬁ“m“'ate (32 %

UMULL RdLo, RdHi, Rn, Rm Unsigned multiply (32 x 2), 64-bit result |-
USAT Rd, #n, Rm {,shift #s} Unsigned saturate Q
UXTB {Rd,} Rm, {,ROR #n} Zero extend a byte -
UXTH {Rd,} Rm, {,ROR #n} Zero extend a halfword -
USAT Rd, #n, Rm {,shift #s} Unsigned saturate Q
UXTB {Rd,} Rm {,ROR #n} Zero extend a byte -
UXTH {Rd,} Rm {,ROR #n} Zero extend a halfword -

WFE - Wait for event -

WFI - Wait for interrupt -

SWCU117I-February 2015—-Revised June 2020
Submit Documentation Feedback

The ARM® Cortex®-M3 Processor 51

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

Cortex-M3 Processor Registers

I

TEXAS

INSTRUMENTS

www.ti.com

2.7

2.7.1 CPU_DWT Registers

Cortex-M3 Processor Registers

Table 2-26 lists the memory-mapped registers for the CPU_DWT. All register offset addresses not listed in
Table 2-26 should be considered as reserved locations and the register contents should not be modified.

Table 2-26. CPU_DWT Registers

Offset Acronym Register Name Section
Oh CTRL Control Section 2.7.1.1
4h CYCCNT Current PC Sampler Cycle Count Section 2.7.1.2
8h CPICNT CPI Count Section 2.7.1.3
Ch EXCCNT Exception Overhead Count Section 2.7.1.4
10h SLEEPCNT Sleep Count Section 2.7.1.5
14h LSUCNT LSU Count Section 2.7.1.6
18h FOLDCNT Fold Count Section 2.7.1.7
1Ch PCSR Program Counter Sample Section 2.7.1.8
20h COMPO Comparator 0 Section 2.7.1.9
24h MASKO Mask 0 Section 2.7.1.10
28h FUNCTIONO Function 0 Section 2.7.1.11
30h COMP1 Comparator 1 Section 2.7.1.12
34h MASK1 Mask 1 Section 2.7.1.13
38h FUNCTION1 Function 1 Section 2.7.1.14
40h COMP2 Comparator 2 Section 2.7.1.15
44h MASK?2 Mask 2 Section 2.7.1.16
48h FUNCTION2 Function 2 Section 2.7.1.17
50h COMP3 Comparator 3 Section 2.7.1.18
54h MASK3 Mask 3 Section 2.7.1.19
58h FUNCTION3 Function 3 Section 2.7.1.20
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2.7.1.1 CTRL Register (Offset = 0h) [reset = 40000000h]
CTRL is shown in Figure 2-4 and described in Table 2-27.
Return to Summary Table.

Control
Use the DWT Control Register to enable the DWT unit.

Figure 2-4. CTRL Register

31 30 29 28 27 26 25 24
RESERVED NOCYCCNT NOPRFCNT
R/W-10h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED CYCEVTENA | FOLDEVTENA | LSUEVTENA | SLEEPEVTEN | EXCEVTENA CPIEVTENA EXCTRCENA
A
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
RESERVED PCSAMPLEEN SYNCTAP CYCTAP POSTCNT
A
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
POSTCNT POSTPRESET CYCCNTENA
R/W-0h R/W-0h R/W-0h
Table 2-27. CTRL Register Field Descriptions
Bit Field Type Reset Description
31-26 RESERVED RIW 10h Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

25 NOCYCCNT R/W Oh When set, CYCCNT is not supported.

24 NOPRFCNT RIW Oh When set, FOLDCNT, LSUCNT, SLEEPCNT, EXCCNT, and
CPICNT are not supported.

23 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

22 CYCEVTENA R/W Oh Enables Cycle count event. Emits an event when the POSTCNT
counter triggers it. See CYCTAP and POSTPRESET for details. This
event is only emitted if PCSAMPLEENA is disabled.
PCSAMPLEENA overrides the setting of this bit.

0: Cycle count events disabled
1: Cycle count events enabled

21 FOLDEVTENA R/W Oh Enables Folded instruction count event. Emits an event when
FOLDCNT overflows (every 256 cycles of folded instructions). A
folded instruction is one that does not incur even one cycle to
execute. For example, an IT instruction is folded away and so does
not use up one cycle.

0: Folded instruction count events disabled.
1: Folded instruction count events enabled.

20 LSUEVTENA R/W Oh Enables LSU count event. Emits an event when LSUCNT overflows
(every 256 cycles of LSU operation). LSU counts include all LSU
costs after the initial cycle for the instruction.

0: LSU count events disabled.
1: LSU count events enabled.

19 SLEEPEVTENA R/W Oh Enables Sleep count event. Emits an event when SLEEPCNT
overflows (every 256 cycles that the processor is sleeping).
0: Sleep count events disabled.

1: Sleep count events enabled.

18 EXCEVTENA R/W Oh Enables Interrupt overhead event. Emits an event when EXCCNT
overflows (every 256 cycles of interrupt overhead).
0x0: Interrupt overhead event disabled.
0x1: Interrupt overhead event enabled.
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Table 2-27. CTRL Register Field Descriptions (continued)
Bit Field Type Reset Description
17 CPIEVTENA R/W Oh Enables CPI count event. Emits an event when CPICNT overflows
(every 256 cycles of multi-cycle instructions).
0: CPI counter events disabled.
1: CPI counter events enabled.
16 EXCTRCENA R/W Oh Enables Interrupt event tracing.
0: Interrupt event trace disabled.
1: Interrupt event trace enabled.
15-13 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
12 PCSAMPLEENA R/W Oh Enables PC Sampling event. A PC sample event is emitted when the

POSTCNT counter triggers it. See CYCTAP and POSTPRESET for
details. Enabling this bit overrides CYCEVTENA.

0: PC Sampling event disabled.

1: Sampling event enabled.

11-10 SYNCTAP R/W Oh Selects a synchronization packet rate. CYCCNTENA and
CPU_ITM:TCR.SYNCENA must also be enabled for this feature.
Synchronization packets (if enabled) are generated on tap transitions
(0 tol or 1 to 0).

Oh = Disabled. No synchronization packets

1h = Tap at bit 24 of CYCCNT

2h = Tap at bit 26 of CYCCNT

3h = Tap at bit 28 of CYCCNT

9 CYCTAP RIW Oh Selects a tap on CYCCNT. These are spaced at bits [6] and [10].
When the selected bit in CYCCNT changes from0to 1 or1to 0, it
emits into the POSTCNT, post-scalar counter. That counter then
counts down. On a bit change when post-scalar is 0, it triggers an
event for PC sampling or cycle count event (see details in
CYCEVTENA).

Oh = Selects bit [6] to tap
1h = Selects bit [10] to tap

8-5 POSTCNT RIW Oh Post-scalar counter for CYCTAP. When the selected tapped bit
changes from 0 to 1 or 1 to 0O, the post scalar counter is down-
counted when not 0. If 0, it triggers an event for PCSAMPLEENA or
CYCEVTENA use. It also reloads with the value from
POSTPRESET.

4-1 POSTPRESET RIW Oh Reload value for post-scalar counter POSTCNT. When 0, events are
triggered on each tap change (a power of 2). If this field has a non-0
value, it forms a count-down value, to be reloaded into POSTCNT
each time it reaches 0. For example, a value 1 in this register means
an event is formed every other tap change.

0 CYCCNTENA RIW Oh Enable CYCCNT, allowing it to increment and generate
synchronization and count events. If NOCYCCNT = 1, this bit reads
zero and ignore writes.
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2.7.1.2 CYCCNT Register (Offset = 4h) [reset = 0h]
CYCCNT is shown in Figure 2-5 and described in Table 2-28.
Return to Summary Table.

Current PC Sampler Cycle Count

This register is used to count the number of core cycles. This counter can measure elapsed execution
time. This is a free-running counter (this counter will not advance in power modes where free-running
clock to CPU stops). The counter has three functions:

1: When CTRL.PCSAMPLEENA = 1, the PC is sampled and emitted when the selected tapped bit
changes value (0 to 1 or 1 to 0) and any post-scalar value counts to 0.

2: When CTRL.CYCEVTENA =1, (and CTRL.PCSAMPLEENA = 0), an event is emitted when the
selected tapped bit changes value (0 to 1 or 1 to 0) and any post-scalar value counts to 0.

3: Applications and debuggers can use the counter to measure elapsed execution time. By subtracting a
start and an end time, an application can measure time between in-core clocks (other than when Halted in
debug). This is valid to 232 core clock cycles (for example, almost 89.5 seconds at 48MHz).

Figure 2-5. CYCCNT Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CYCCNT
R/W-0h

Table 2-28. CYCCNT Register Field Descriptions

Bit Field Type Reset Description

31-0 CYCCNT RIW Oh Current PC Sampler Cycle Counter count value. When enabled, this
counter counts the number of core cycles, except when the core is
halted. The cycle counter is a free running counter, counting
upwards (this counter will not advance in power modes where free-
running clock to CPU stops). It wraps around to O on overflow. The
debugger must initialize this to 0 when first enabling.
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2.7.1.3 CPICNT Register (Offset = 8h) [reset = X]
CPICNT is shown in Figure 2-6 and described in Table 2-29.

Return to Summary Table.

CPI Count
This register is used to count the total number of instruction cycles beyond the first cycle.

Figure 2-6. CPICNT Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED \ CPICNT
R/W-0h RIW-X

Table 2-29. CPICNT Register Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

7-0 CPICNT RIW X Current CPI counter value. Increments on the additional cycles (the
first cycle is not counted) required to execute all instructions except
those recorded by LSUCNT. This counter also increments on all
instruction fetch stalls. If CTRL.CPIEVTENA is set, an event is
emitted when the counter overflows. This counter initializes to 0
when it is enabled using CTRL.CPIEVTENA.
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2.7.1.4 EXCCNT Register (Offset = Ch) [reset = X]

EXCCNT is shown in Figure 2-7 and described in Table 2-30.

Return to Summary Table.
Exception Overhead Count

This register is used to count the total cycles spent in interrupt processing.

Figure 2-7. EXCCNT Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

1 0

RESERVED

\ EXCCNT

R/W-0h

R/W-X

Table 2-30. EXCCNT Register Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

7-0 EXCCNT R/W X

Current interrupt overhead counter value. Counts the total cycles
spent in interrupt processing (for example entry stacking, return
unstacking, pre-emption). An event is emitted on counter overflow
(every 256 cycles). This counter initializes to 0 when it is enabled
using CTRL.EXCEVTENA.
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2.7.1.5 SLEEPCNT Register (Offset = 10h) [reset = X]
SLEEPCNT is shown in Figure 2-8 and described in Table 2-31.
Return to Summary Table.

Sleep Count
This register is used to count the total number of cycles during which the processor is sleeping.

Figure 2-8. SLEEPCNT Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED \ SLEEPCNT
R/W-0h RIW-X

Table 2-31. SLEEPCNT Register Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

7-0 SLEEPCNT RIW X Sleep counter. Counts the number of cycles during which the
processor is sleeping. An event is emitted on counter overflow (every
256 cycles). This counter initializes to 0 when it is enabled using
CTRL.SLEEPEVTENA. Note that the sleep counter is clocked using
CPU's free-running clock. In some power modes the free-running
clock to CPU is gated to minimize power consumption. This means
that the sleep counter will be invalid in these power modes.
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2.7.1.6 LSUCNT Register (Offset = 14h) [reset = X]

LSUCNT is shown in Figure 2-9 and described in Table 2-32.

Return to Summary Table.

LSU Count

This register is used to count the total number of cycles during which the processor is processing an LSU
operation beyond the first cycle.

Figure 2-9. LSUCNT Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED | LSUCNT
R/W-Oh RIW-X

Table 2-32. LSUCNT Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

7-0 LSUCNT R/IW X LSU counter. This counts the total number of cycles that the

processor is processing an LSU operation. The initial execution cost
of the instruction is not counted. For example, an LDR that takes two
cycles to complete increments this counter one cycle. Equivalently,
an LDR that stalls for two cycles (i.e. takes four cycles to execute),
increments this counter three times. An event is emitted on counter
overflow (every 256 cycles). This counter initializes to 0 when it is
enabled using CTRL.LSUEVTENA.
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2.7.1.7 FOLDCNT Register (Offset = 18h) [reset = X]
FOLDCNT is shown in Figure 2-10 and described in Table 2-33.
Return to Summary Table.

Fold Count
This register is used to count the total number of folded instructions. The counter increments on each
instruction which takes 0 cycles.

Figure 2-10. FOLDCNT Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED | FOLDCNT
R/W-0h RIW-X

Table 2-33. FOLDCNT Register Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

7-0 FOLDCNT RIW X This counts the total number folded instructions. This counter
initializes to 0 when it is enabled using CTRL.FOLDEVTENA.
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2.7.1.8 PCSR Register (Offset = 1Ch) [reset = X]
PCSR is shown in Figure 2-11 and described in Table 2-34.
Return to Summary Table.

Program Counter Sample

This register is used to enable coarse-grained software profiling using a debug agent, without changing
the currently executing code. If the core is not in debug state, the value returned is the instruction address
of a recently executed instruction. If the core is in debug state, the value returned is OXFFFFFFFF.

Figure 2-11. PCSR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EIASAMPLE
R-X

Table 2-34. PCSR Register Field Descriptions

Bit Field Type Reset Description
31-0 EIASAMPLE R X Execution instruction address sample, or OXFFFFFFFF if the core is
halted.
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2.7.1.9 COMPO Register (Offset = 20h) [reset = X]
COMPO is shown in Figure 2-12 and described in Table 2-35.

Return to Summary Table.

Comparator O
This register is used to write the reference value for comparator 0.

Figure 2-12. COMPO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP
RIW-X

Table 2-35. COMPO Register Field Descriptions

Bit Field Type Reset Description

31-0 Ccomp RIW X Reference value to compare against PC or the data address as
given by FUNCTIONO. Comparator O can also compare against the
value of the PC Sampler Counter (CYCCNT).
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2.7.1.10 MASKO Register (Offset = 24h) [reset = X]
MASKO is shown in Figure 2-13 and described in Table 2-36.
Return to Summary Table.
Mask 0
Use the DWT Mask Registers 0 to apply a mask to data addresses when matching against COMPO.

Figure 2-13. MASKO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED MASK
R/W-0h RIW-X

Table 2-36. MASKO Register Field Descriptions

Bit Field Type Reset Description

31-4 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 MASK RIW X Mask on data address when matching against COMPO. This is the
size of the ignore mask. That is, DWT matching is performed
as:(ADDR ANDed with (OXFFFF left bit-shifted by MASK)) ==
COMPO. However, the actual comparison is slightly more complex to
enable matching an address wherever it appears on a bus. So, if
COMPO is 3, this matches a word access of 0, because 3 would be
within the word.
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2.7.1.11 FUNCTIONO Register (Offset = 28h) [reset = 0Oh]

FUNCTIONO is shown in Figure 2-14 and described in Table 2-37.

Return to Summary Table.

Function 0

Use the DWT Function Registers 0 to control the operation of the comparator 0. This comparator can:

1. Match against either the PC or the data address. This is controlled by CYCMATCH. This function is
only available for comparator 0 (COMPO).

2. Emit data or PC couples, trigger the ETM, or generate a watchpoint depending on the operation defined

by FUNCTION.
Figure 2-14. FUNCTIONO Register
31 30 29 28 27 26 25 24
RESERVED MATCHED
R-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
CYCMATCH RESERVED ‘ EMITRANGE | RESERVED ‘ FUNCTION
R/W-0h R-0h R/W-0h R-0h R/W-0h
Table 2-37. FUNCTIONO Register Field Descriptions
Bit Field Type Reset Description
31-25 | RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
24 MATCHED RIW Oh This bit is set when the comparator matches, and indicates that the
operation defined by FUNCTION has occurred since this bit was last
read. This bit is cleared on read.
23-8 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
7 CYCMATCH RIW Oh This bit is only available in comparator 0. When set, COMPO wiill
compare against the cycle counter (CYCCNT).
6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
5 EMITRANGE R/W Oh Emit range field. This bit permits emitting offset when range match
occurs. PC sampling is not supported when emit range is enabled.
This field only applies for: FUNCTION =1, 2, 3, 12, 13, 14, and 15.
4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 2-37. FUNCTIONO Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

3-0 FUNCTION

R/W

Oh

Function settings.

0x0: Disabled

0x1: EMITRANGE = 0, sample and emit PC through ITM.
EMITRANGE = 1, emit address offset through ITM

0x2: EMITRANGE = 0, emit data through ITM on read and write.
EMITRANGE = 1, emit data and address offset through ITM on read
or write.

0x3: EMITRANGE = 0, sample PC and data value through ITM on
read or write. EMITRANGE = 1, emit address offset and data value
through ITM on read or write.

0x4: Watchpoint on PC match.

0x5: Watchpoint on read.

0x6: Watchpoint on write.

0x7: Watchpoint on read or write.

0x8: ETM trigger on PC match

0x9: ETM trigger on read

OxA: ETM trigger on write

0xB: ETM trigger on read or write

0xC: EMITRANGE = 0, sample data for read transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for read transfers

0xD: EMITRANGE = 0, sample data for write transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for write transfers

OXE: EMITRANGE = 0, sample PC + data for read transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for read
transfers

OxF: EMITRANGE = 0, sample PC + data for write transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for write
transfers

Note 1: If the ETM is not fitted, then ETM trigger is not possible.
Note 2: Data value is only sampled for accesses that do not fault
(MPU or bus fault). The PC is sampled irrespective of any faults. The
PC is only sampled for the first address of a burst.

Note 3: PC match is not recommended for watchpoints because it
stops after the instruction. It mainly guards and triggers the ETM.

SWCU117I-February 2015—-Revised June 2020

Submit Documentation Feedback

The ARM® Cortex®-M3 Processor 65

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Cortex-M3 Processor Registers www.ti.com

2.7.1.12 COMP1 Register (Offset = 30h) [reset = X]
COMPL1 is shown in Figure 2-15 and described in Table 2-38.
Return to Summary Table.

Comparator 1
This register is used to write the reference value for comparator 1.

Figure 2-15. COMP1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP
RIW-X

Table 2-38. COMP1 Register Field Descriptions

Bit Field Type Reset Description

31-0 COMP R/W X Reference value to compare against PC or the data address as
given by FUNCTION1.

Comparator 1 can also compare data values. So this register can
contain reference values for data matching.
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2.7.1.13 MASK1 Register (Offset = 34h) [reset = X]
MASKZ1 is shown in Figure 2-16 and described in Table 2-39.
Return to Summary Table.
Mask 1
Use the DWT Mask Registers 1 to apply a mask to data addresses when matching against COMP1.

Figure 2-16. MASK1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED MASK
R/W-0h R/W-X

Table 2-39. MASK1 Register Field Descriptions

Bit Field Type Reset Description

31-4 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 MASK RIW X Mask on data address when matching against COMP1. This is the
size of the ignore mask. That is, DWT matching is performed
as:(ADDR ANDed with (OXFFFF left bit-shifted by MASK)) ==
COMPL1. However, the actual comparison is slightly more complex to
enable matching an address wherever it appears on a bus. So, if
COMP1 is 3, this matches a word access of 0, because 3 would be
within the word.
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2.7.1.14 FUNCTION1 Register (Offset = 38h) [reset = 200h]

FUNCTIONL1 is shown in Figure 2-17 and described in Table 2-40.

Return to Summary Table.

Function 1

Use the DWT Function Registers 1 to control the operation of the comparator 1. This comparator can:

1. Perform data value comparisons if associated address comparators have performed an address match.
This function is only available for comparator 1 (COMP1).

2. Emit data or PC couples, trigger the ETM, or generate a watchpoint depending on the operation defined

by FUNCTION.
Figure 2-17. FUNCTIONL1 Register
31 30 29 28 27 26 25 24
RESERVED MATCHED
R-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED \ DATAVADDR1
R-0h R/W-0h
15 14 13 12 11 10 9 8
DATAVADDRO ‘ DATAVSIZE LNK1ENA DATAVMATCH
R/W-0h R/W-0h R-1h R/W-0h
7 6 5 4 3 2 1 0
RESERVED | EMITRANGE | RESERVED | FUNCTION
R-0h R/W-0h R-0h R/W-0h
Table 2-40. FUNCTION1 Register Field Descriptions
Bit Field Type Reset Description
31-25 | RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
24 MATCHED RIW Oh This bit is set when the comparator matches, and indicates that the
operation defined by FUNCTION has occurred since this bit was last
read. This bit is cleared on read.
23-20 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
19-16 DATAVADDR1 RIW Oh Identity of a second linked address comparator for data value
matching when DATAVMATCH == 1 and LNK1ENA == 1.
15-12 DATAVADDRO R/W Oh Identity of a linked address comparator for data value matching
when DATAVMATCH == 1.
11-10 DATAVSIZE R/W Oh Defines the size of the data in the COMPL1 register that is to be
matched:
0x0: Byte
0x1: Halfword
0x2: Word
0x3: Unpredictable.
9 LNK1ENA R 1h Read only bit-field only supported in comparator 1.
0: DATAVADDR1 not supported
1: DATAVADDRL1 supported (enabled)
8 DATAVMATCH R/W Oh Data match feature:
0: Perform address comparison
1: Perform data value compare. The comparators given by
DATAVADDRO and DATAVADDR1 provide the address for the data
comparison. The FUNCTION setting for the comparators given by
DATAVADDRO and DATAVADDR1 are overridden and those
comparators only provide the address match for the data
comparison.
This bit is only available in comparator 1.
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Table 2-40. FUNCTIONL1 Register Field Descriptions (continued)
Bit Field Type Reset Description

7-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

5 EMITRANGE R/W Oh Emit range field. This bit permits emitting offset when range match
occurs. PC sampling is not supported when emit range is enabled.
This field only applies for: FUNCTION =1, 2, 3, 12, 13, 14, and 15.

4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 FUNCTION R/W Oh Function settings:

0x0: Disabled

0x1: EMITRANGE = 0, sample and emit PC through ITM.
EMITRANGE = 1, emit address offset through ITM

0x2: EMITRANGE = 0, emit data through ITM on read and write.
EMITRANGE = 1, emit data and address offset through ITM on read
or write.

0x3: EMITRANGE = 0, sample PC and data value through ITM on
read or write. EMITRANGE = 1, emit address offset and data value
through ITM on read or write.

0x4: Watchpoint on PC match.

0x5: Watchpoint on read.

0x6: Watchpoint on write.

0x7: Watchpoint on read or write.

0x8: ETM trigger on PC match

0x9: ETM trigger on read

OxA: ETM trigger on write

0xB: ETM trigger on read or write

0xC: EMITRANGE = 0, sample data for read transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for read transfers

0xD: EMITRANGE = 0, sample data for write transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for write transfers

OXE: EMITRANGE = 0, sample PC + data for read transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for read
transfers

O0xF: EMITRANGE = 0, sample PC + data for write transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for write
transfers

Note 1: If the ETM is not fitted, then ETM trigger is not possible.
Note 2: Data value is only sampled for accesses that do not fault
(MPU or bus fault). The PC is sampled irrespective of any faults. The
PC is only sampled for the first address of a burst.

Note 3: FUNCTION is overridden for comparators given by
DATAVADDRO and DATAVADDRL1 if DATAVMATCH is also set.
The comparators given by DATAVADDRO and DATAVADDR1 can
then only perform address comparator matches for comparator 1
data matches.

Note 4: If the data matching functionality is not included during
implementation it is not possible to set DATAVADDRO,
DATAVADDRL1, or DATAVMATCH. This means that the data
matching functionality is not available in the implementation. Test the
availability of data matching by writing and reading DATAVMATCH.
If it is not settable then data matching is unavailable.

Note 5: PC match is not recommended for watchpoints because it
stops after the instruction. It mainly guards and triggers the ETM.
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2.7.1.15 COMP2 Register (Offset = 40h) [reset = X]
COMP2 is shown in Figure 2-18 and described in Table 2-41.
Return to Summary Table.

Comparator 2
This register is used to write the reference value for comparator 2.

Figure 2-18. COMP2 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP
RIW-X

Table 2-41. COMP2 Register Field Descriptions

Bit Field Type Reset Description

31-0 CcompP R/W X Reference value to compare against PC or the data address as
given by FUNCTION2.

SWCU117I-February 2015—-Revised June 2020

70 The ARM® Cortex®-M3 Processor
Submit Documentation Feedback

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com Cortex-M3 Processor Registers

2.7.1.16 MASK2 Register (Offset = 44h) [reset = X]
MASK?2 is shown in Figure 2-19 and described in Table 2-42.
Return to Summary Table.
Mask 2
Use the DWT Mask Registers 2 to apply a mask to data addresses when matching against COMP2,

Figure 2-19. MASK?2 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED MASK
R/W-0h R/W-X

Table 2-42. MASK2 Register Field Descriptions

Bit Field Type Reset Description

31-4 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 MASK RIW X Mask on data address when matching against COMP2. This is the
size of the ignore mask. That is, DWT matching is performed
as:(ADDR ANDed with (OXFFFF left bit-shifted by MASK)) ==
COMP2. However, the actual comparison is slightly more complex to
enable matching an address wherever it appears on a bus. So, if
COMP2 is 3, this matches a word access of 0, because 3 would be
within the word.
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2.7.1.17 FUNCTION2 Register (Offset = 48h) [reset = Oh]
FUNCTION2Z is shown in Figure 2-20 and described in Table 2-43.
Return to Summary Table.

Function 2
Use the DWT Function Registers 2 to control the operation of the comparator 2. This comparator can emit
data or PC couples, trigger the ETM, or generate a watchpoint depending on the operation defined by

FUNCTION.
Figure 2-20. FUNCTION2 Register
31 30 29 28 27 26 25 24
RESERVED MATCHED
R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED | EMITRANGE | RESERVED | FUNCTION
R-0h R/W-0h R-0h R/W-0h
Table 2-43. FUNCTION2 Register Field Descriptions
Bit Field Type Reset Description
31-25 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
24 MATCHED Riw Oh This bit is set when the comparator matches, and indicates that the
operation defined by FUNCTION has occurred since this bit was last
read. This bit is cleared on read.
23-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
5 EMITRANGE R/W Oh Emit range field. This bit permits emitting offset when range match
occurs. PC sampling is not supported when emit range is enabled.
This field only applies for: FUNCTION =1, 2, 3, 12, 13, 14, and 15.
4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 2-43. FUNCTION2 Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

3-0 FUNCTION

R/W

Oh

Function settings.

0x0: Disabled

0x1: EMITRANGE = 0, sample and emit PC through ITM.
EMITRANGE = 1, emit address offset through ITM

0x2: EMITRANGE = 0, emit data through ITM on read and write.
EMITRANGE = 1, emit data and address offset through ITM on read
or write.

0x3: EMITRANGE = 0, sample PC and data value through ITM on
read or write. EMITRANGE = 1, emit address offset and data value
through ITM on read or write.

0x4: Watchpoint on PC match.

0x5: Watchpoint on read.

0x6: Watchpoint on write.

0x7: Watchpoint on read or write.

0x8: ETM trigger on PC match

0x9: ETM trigger on read

OxA: ETM trigger on write

0xB: ETM trigger on read or write

0xC: EMITRANGE = 0, sample data for read transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for read transfers

0xD: EMITRANGE = 0, sample data for write transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for write transfers

OXE: EMITRANGE = 0, sample PC + data for read transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for read
transfers

OxF: EMITRANGE = 0, sample PC + data for write transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for write
transfers

Note 1: If the ETM is not fitted, then ETM trigger is not possible.
Note 2: Data value is only sampled for accesses that do not fault
(MPU or bus fault). The PC is sampled irrespective of any faults. The
PC is only sampled for the first address of a burst.

Note 3: PC match is not recommended for watchpoints because it
stops after the instruction. It mainly guards and triggers the ETM.

SWCU117I-February 2015—-Revised June 2020

Submit Documentation Feedback

The ARM® Cortex®-M3 Processor 73

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Cortex-M3 Processor Registers www.ti.com

2.7.1.18 COMP3 Register (Offset = 50h) [reset = X]
COMP3 is shown in Figure 2-21 and described in Table 2-44.
Return to Summary Table.

Comparator 3
This register is used to write the reference value for comparator 3.

Figure 2-21. COMP3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP
RIW-X

Table 2-44. COMP3 Register Field Descriptions

Bit Field Type Reset Description

31-0 CcompP R/W X Reference value to compare against PC or the data address as
given by FUNCTIONS.
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2.7.1.19 MASKS3 Register (Offset = 54h) [reset = X]
MASKS is shown in Figure 2-22 and described in Table 2-45.
Return to Summary Table.
Mask 3
Use the DWT Mask Registers 3 to apply a mask to data addresses when matching against COMP3.

Figure 2-22. MASK3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED MASK
R/W-0h RIW-X

Table 2-45. MASK3 Register Field Descriptions

Bit Field Type Reset Description

31-4 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 MASK RIW X Mask on data address when matching against COMP3. This is the
size of the ignore mask. That is, DWT matching is performed
as:(ADDR ANDed with (OXFFFF left bit-shifted by MASK)) ==
COMP3. However, the actual comparison is slightly more complex to
enable matching an address wherever it appears on a bus. So, if
COMP3 is 3, this matches a word access of 0, because 3 would be
within the word.
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2.7.1.20 FUNCTION3 Register (Offset = 58h) [reset = 0Oh]
FUNCTIONS3 is shown in Figure 2-23 and described in Table 2-46.
Return to Summary Table.

Function 3
Use the DWT Function Registers 3 to control the operation of the comparator 3. This comparator can emit
data or PC couples, trigger the ETM, or generate a watchpoint depending on the operation defined by

FUNCTION.
Figure 2-23. FUNCTIONS3 Register
31 30 29 28 27 26 25 24
RESERVED MATCHED
R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED | EMITRANGE | RESERVED | FUNCTION
R/W-0h R/W-0h R/W-0h R/W-0h
Table 2-46. FUNCTIONS3 Register Field Descriptions
Bit Field Type Reset Description
31-25 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
24 MATCHED RIW Oh This bit is set when the comparator matches, and indicates that the
operation defined by FUNCTION has occurred since this bit was last
read. This bit is cleared on read.
23-6 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
5 EMITRANGE R/W Oh Emit range field. This bit permits emitting offset when range match
occurs. PC sampling is not supported when emit range is enabled.
This field only applies for: FUNCTION =1, 2, 3, 12, 13, 14, and 15.
4 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 2-46. FUNCTIONS3 Register Field Descriptions (continued)

Bit

Field Type Reset Description

3-0

FUNCTION R/W Oh Function settings.

0x0: Disabled

0x1: EMITRANGE = 0, sample and emit PC through ITM.
EMITRANGE = 1, emit address offset through ITM

0x2: EMITRANGE = 0, emit data through ITM on read and write.
EMITRANGE = 1, emit data and address offset through ITM on read
or write.

0x3: EMITRANGE = 0, sample PC and data value through ITM on
read or write. EMITRANGE = 1, emit address offset and data value
through ITM on read or write.

0x4: Watchpoint on PC match.

0x5: Watchpoint on read.

0x6: Watchpoint on write.

0x7: Watchpoint on read or write.

0x8: ETM trigger on PC match

0x9: ETM trigger on read

OxA: ETM trigger on write

0xB: ETM trigger on read or write

0xC: EMITRANGE = 0, sample data for read transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for read transfers

0xD: EMITRANGE = 0, sample data for write transfers. EMITRANGE
=1, sample Daddr (lower 16 bits) for write transfers

OXE: EMITRANGE = 0, sample PC + data for read transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for read
transfers

OxF: EMITRANGE = 0, sample PC + data for write transfers.
EMITRANGE = 1, sample Daddr (lower 16 bits) + data for write
transfers

Note 1: If the ETM is not fitted, then ETM trigger is not possible.
Note 2: Data value is only sampled for accesses that do not fault
(MPU or bus fault). The PC is sampled irrespective of any faults. The
PC is only sampled for the first address of a burst.

Note 3: PC match is not recommended for watchpoints because it
stops after the instruction. It mainly guards and triggers the ETM.

2.7.2 CPU_FPB Registers

Table 2-47 lists the memory-mapped registers for the CPU_FPB. All register offset addresses not listed in
Table 2-47 should be considered as reserved locations and the register contents should not be modified.

Table 2-47. CPU_FPB Registers

Offset Acronym Register Name Section
Oh CTRL Control Section 2.7.2.1
4h REMAP Remap Section 2.7.2.2
8h COMPO Comparator 0 Section 2.7.2.3
Ch COMP1 Comparator 1 Section 2.7.2.4
10h COMP2 Comparator 2 Section 2.7.2.5
14h COMP3 Comparator 3 Section 2.7.2.6
18h COMP4 Comparator 4 Section 2.7.2.7
1Ch COMP5 Comparator 5 Section 2.7.2.8
20h COMP6 Comparator 6 Section 2.7.2.9
24h COMP7 Comparator 7 Section 2.7.2.10
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2.7.2.1 CTRL Register (Offset = 0h) [reset = 260h]

CTRL is shown in Figure 2-24 and described in Table 2-48.
Return to Summary Table.

Control
This register is used to enable the flash patch block.

Figure 2-24. CTRL Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED NUM_CODE2 NUM_LIT
R-0h R-0h R-2h
7 6 5 4 3 2 1 0
NUM_CODE1 RESERVED ‘ KEY ENABLE
R-6h R-0h W-0h R/W-0h
Table 2-48. CTRL Register Field Descriptions
Bit Field Type Reset Description
31-14 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
13-12 NUM_CODE2 R Oh Number of full banks of code comparators, sixteen comparators per
bank. Where less than sixteen code comparators are provided, the
bank count is zero, and the number present indicated by
NUM_CODEL. This read only field contains 3'b000 to indicate O
banks for Cortex-M processor.
11-8 NUM_LIT R 2h Number of literal slots field.
0x0: No literal slots
0x2: Two literal slots
7-4 NUM_CODE1 R 6h Number of code slots field.
0x0: No code slots
0x2: Two code slots
0x6: Six code slots
3-2 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 KEY w Oh Key field. In order to write to this register, this bit-field must be
written to '1". This bit always reads 0.
0 ENABLE R/W Oh Flash patch unit enable bit
0x0: Flash patch unit disabled
0x1: Flash patch unit enabled
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2.7.2.2 REMAP Register (Offset = 4h) [reset = X]
REMAP is shown in Figure 2-25 and described in Table 2-49.

Return to Summary Table.

Remap

This register provides the remap base address location where a matched addresses are remapped. The
three most significant bits and the five least significant bits of the remap base address are hard-coded to
3'b001 and 5'b00000 respectively. The remap base address must be in system space and is it required to
be 8-word aligned, with one word allocated to each of the eight FPB comparators.

Figure 2-25. REMAP Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED REMAP
R-1h R/W-X
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REMAP | RESERVED
R/W-X R-0h
Table 2-49. REMAP Register Field Descriptions
Bit Field Type Reset Description
31-29 RESERVED R 1h This field always reads 3'b001. Writing to this field is ignored.
28-5 REMAP R/W X Remap base address field.
4-0 RESERVED R Oh This field always reads 0. Writing to this field is ignored.
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2.7.2.3 COMPO Register (Offset = 8h) [reset = 0Oh]

COMPQO is shown in Figure 2-26 and described in Table 2-50.
Return to Summary Table.

Comparator O

Figure 2-26. COMPO Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h
Table 2-50. COMPO Register Field Descriptions
Bit Field Type Reset Description
31-30 REPLACE R/W Oh This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.
0x0: Remap to remap address. See REMAP.REMAP
0x1: Set BKPT on lower halfword, upper is unaffected
0x2: Set BKPT on upper halfword, lower is unaffected
0x3: Set BKPT on both lower and upper halfwords.
29 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
28-2 CompP R/W Oh Comparison address.
1 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
0 ENABLE R/W Oh Compare and remap enable comparator 0. CTRL.ENABLE must also
be set to enable comparisons.
0x0: Compare and remap for comparator O disabled
0x1: Compare and remap for comparator 0 enabled
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2.7.2.4 COMP1 Register (Offset = Ch) [reset = Oh]

COMP1 is shown in Figure 2-27 and described in Table 2-51.

Return to Summary Table.
Comparator 1

Figure 2-27. COMP1 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h

Table 2-51. COMP1 Register Field Descriptions

Bit Field Reset

Type

Description

31-30 REPLACE R/W Oh

This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.

0x0: Remap to remap address. See REMAP.REMAP

0x1: Set BKPT on lower halfword, upper is unaffected

0x2: Set BKPT on upper halfword, lower is unaffected

0x3: Set BKPT on both lower and upper halfwords.

29 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

28-2 COMP R/W Oh

Comparison address.

1 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

0 ENABLE R/W Oh

Compare and remap enable comparator 1. CTRL.ENABLE must also
be set to enable comparisons.

0x0: Compare and remap for comparator 1 disabled

0x1: Compare and remap for comparator 1 enabled
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2.7.2.5 COMP2 Register (Offset = 10h) [reset = 0Oh]
COMP2 is shown in Figure 2-28 and described in Table 2-52.
Return to Summary Table.

Comparator 2

Figure 2-28. COMP2 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h
Table 2-52. COMP2 Register Field Descriptions
Bit Field Type Reset Description
31-30 REPLACE R/W Oh This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.
0x0: Remap to remap address. See REMAP.REMAP
0x1: Set BKPT on lower halfword, upper is unaffected
0x2: Set BKPT on upper halfword, lower is unaffected
0x3: Set BKPT on both lower and upper halfwords.
29 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
28-2 CompP R/W Oh Comparison address.
1 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
0 ENABLE R/W Oh Compare and remap enable comparator 2. CTRL.ENABLE must also
be set to enable comparisons.
0x0: Compare and remap for comparator 2 disabled
0x1: Compare and remap for comparator 2 enabled
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2.7.2.6 COMP3 Register (Offset = 14h) [reset = Oh]

COMP3 is shown in Figure 2-29 and described in Table 2-53.

Return to Summary Table.
Comparator 3

Figure 2-29. COMP3 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h

Table 2-53. COMP3 Register Field Descriptions

Bit Field Reset

Type

Description

31-30 REPLACE R/W Oh

This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.

0x0: Remap to remap address. See REMAP.REMAP

0x1: Set BKPT on lower halfword, upper is unaffected

0x2: Set BKPT on upper halfword, lower is unaffected

0x3: Set BKPT on both lower and upper halfwords.

29 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

28-2 COMP R/W Oh

Comparison address.

1 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

0 ENABLE R/W Oh

Compare and remap enable comparator 3. CTRL.ENABLE must also
be set to enable comparisons.

0x0: Compare and remap for comparator 3 disabled

0x1: Compare and remap for comparator 3 enabled
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2.7.2.7 COMP4 Register (Offset = 18h) [reset = Oh]
COMP4 is shown in Figure 2-30 and described in Table 2-54.
Return to Summary Table.

Comparator 4

Figure 2-30. COMP4 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h
Table 2-54. COMP4 Register Field Descriptions
Bit Field Type Reset Description
31-30 REPLACE R/W Oh This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.
0x0: Remap to remap address. See REMAP.REMAP
0x1: Set BKPT on lower halfword, upper is unaffected
0x2: Set BKPT on upper halfword, lower is unaffected
0x3: Set BKPT on both lower and upper halfwords.
29 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
28-2 CompP R/W Oh Comparison address.
1 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
0 ENABLE R/W Oh Compare and remap enable comparator 4. CTRL.ENABLE must also
be set to enable comparisons.
0x0: Compare and remap for comparator 4 disabled
0x1: Compare and remap for comparator 4 enabled
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2.7.2.8 COMPS5 Register (Offset = 1Ch) [reset = Oh]

COMPS5 is shown in Figure 2-31 and described in Table 2-55.

Return to Summary Table.
Comparator 5

Figure 2-31. COMP5 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h

Table 2-55. COMP5 Register Field Descriptions

Bit Field Reset

Type

Description

31-30 REPLACE R/W Oh

This selects what happens when the COMP address is matched.
Address remapping only takes place for the 0x0 setting.

0x0: Remap to remap address. See REMAP.REMAP

0x1: Set BKPT on lower halfword, upper is unaffected

0x2: Set BKPT on upper halfword, lower is unaffected

0x3: Set BKPT on both lower and upper halfwords.

29 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

28-2 COMP R/W Oh

Comparison address.

1 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

0 ENABLE R/W Oh

Compare and remap enable comparator 5. CTRL.ENABLE must also
be set to enable comparisons.

0x0: Compare and remap for comparator 5 disabled

0x1: Compare and remap for comparator 5 enabled
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2.7.2.9 COMP6 Register (Offset = 20h) [reset = 0h]
COMPS6 is shown in Figure 2-32 and described in Table 2-56.
Return to Summary Table.

Comparator 6

Figure 2-32. COMP6 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h
Table 2-56. COMP6 Register Field Descriptions
Bit Field Type Reset Description
31-30 REPLACE R/W Oh This selects what happens when the COMP address is matched.
Comparator 6 is a literal comparator and the only supported setting
is 0x0. Other settings will be ignored.
0x0: Remap to remap address. See REMAP.REMAP
0x1: Set BKPT on lower halfword, upper is unaffected
0x2: Set BKPT on upper halfword, lower is unaffected
0x3: Set BKPT on both lower and upper halfwords.
29 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
28-2 comp RIW Oh Comparison address.
1 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
0 ENABLE R/W Oh Compare and remap enable comparator 6. CTRL.ENABLE must also
be set to enable comparisons.
0x0: Compare and remap for comparator 6 disabled
0x1: Compare and remap for comparator 6 enabled
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2.7.2.10 COMP7 Register (Offset = 24h) [reset = 0h]
COMP?7 is shown in Figure 2-33 and described in Table 2-57.
Return to Summary Table.

Comparator 7

Figure 2-33. COMP7 Register

31 30 29 28 27 26 25 24
REPLACE RESERVED | COMP
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
COMP
R/W-0h
15 14 13 12 11 10 9 8
COMP
R/W-0h
7 6 5 4 3 2 1 0
COMP ‘ RESERVED ENABLE
R/W-0h R/W-0h R/W-0h
Table 2-57. COMP7 Register Field Descriptions
Bit Field Type Reset Description
31-30 REPLACE R/W Oh This selects what happens when the COMP address is matched.
Comparator 7 is a literal comparator and the only supported setting
is 0x0. Other settings will be ignored.
0x0: Remap to remap address. See REMAP.REMAP
0x1: Set BKPT on lower halfword, upper is unaffected
0x2: Set BKPT on upper halfword, lower is unaffected
0x3: Set BKPT on both lower and upper halfwords.
29 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
28-2 comp RIW Oh Comparison address.
1 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
0 ENABLE R/W Oh Compare and remap enable comparator 7. CTRL.ENABLE must also
be set to enable comparisons.
0x0: Compare and remap for comparator 7 disabled
0x1: Compare and remap for comparator 7 enabled

2.7.3 CPU_ITM Registers

Table 2-58 lists the memory-mapped registers for the CPU_ITM. All register offset addresses not listed in
Table 2-58 should be considered as reserved locations and the register contents should not be modified.

Table 2-58. CPU_ITM Registers

Register Name Section

Stimulus Port 0

Section 2.7.3.1

Stimulus Port 1

Section 2.7.3.2

Stimulus Port 2

Section 2.7.3.3

Stimulus Port 3

Section 2.7.3.4

Stimulus Port 4

Section 2.7.3.5

Stimulus Port 5

Section 2.7.3.6

Stimulus Port 6

Section 2.7.3.7

Offset Acronym
Oh STIMO
4h STIM1
8h STIM2
Ch STIM3
10h STIM4
14h STIM5
18h STIM6

1Ch STIM7

Stimulus Port 7

Section 2.7.3.8
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Table 2-58. CPU_ITM Registers (continued)

Offset Acronym Register Name Section
20h STIM8 Stimulus Port 8 Section 2.7.3.9
24h STIM9 Stimulus Port 9 Section 2.7.3.10
28h STIM10 Stimulus Port 10 Section 2.7.3.11
2Ch STIM11 Stimulus Port 11 Section 2.7.3.12
30h STIM12 Stimulus Port 12 Section 2.7.3.13
34h STIM13 Stimulus Port 13 Section 2.7.3.14
38h STIM14 Stimulus Port 14 Section 2.7.3.15
3Ch STIM15 Stimulus Port 15 Section 2.7.3.16
40h STIM16 Stimulus Port 16 Section 2.7.3.17
44h STIM17 Stimulus Port 17 Section 2.7.3.18
48h STIM18 Stimulus Port 18 Section 2.7.3.19
4Ch STIM19 Stimulus Port 19 Section 2.7.3.20
50h STIM20 Stimulus Port 20 Section 2.7.3.21
54h STIM21 Stimulus Port 21 Section 2.7.3.22
58h STIM22 Stimulus Port 22 Section 2.7.3.23
5Ch STIM23 Stimulus Port 23 Section 2.7.3.24
60h STIM24 Stimulus Port 24 Section 2.7.3.25
64h STIM25 Stimulus Port 25 Section 2.7.3.26
68h STIM26 Stimulus Port 26 Section 2.7.3.27
6Ch STIM27 Stimulus Port 27 Section 2.7.3.28
70h STIM28 Stimulus Port 28 Section 2.7.3.29
74h STIM29 Stimulus Port 29 Section 2.7.3.30
78h STIM30 Stimulus Port 30 Section 2.7.3.31
7Ch STIM31 Stimulus Port 31 Section 2.7.3.32
EOOh TER Trace Enable Section 2.7.3.33
E40h TPR Trace Privilege Section 2.7.3.34
E80h TCR Trace Control Section 2.7.3.35
FBOh LAR Lock Access Section 2.7.3.36
FB4h LSR Lock Status Section 2.7.3.37
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2.7.3.1 STIMO Register (Offset = 0h) [reset = X]
STIMO is shown in Figure 2-34 and described in Table 2-59.
Return to Summary Table.
Stimulus Port 0

Figure 2-34. STIMO Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIMO

R/W-X

Table 2-59. STIMO Register Field Descriptions

Bit Field Type Reset Description

31-0 STIMO RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAO is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.2 STIM1 Register (Offset = 4h) [reset = X]
STIM1 is shown in Figure 2-35 and described in Table 2-60.
Return to Summary Table.
Stimulus Port 1

Figure 2-35. STIM1 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM1
R/W-X

Table 2-60. STIM1 Register Field Descriptions

Bit Field Type Reset Description

31-0 STiM1 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAL is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.3 STIM2 Register (Offset = 8h) [reset = X]
STIM2 is shown in Figure 2-36 and described in Table 2-61.
Return to Summary Table.
Stimulus Port 2

Figure 2-36. STIM2 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM2

R/W-X

Table 2-61. STIM2 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM2 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.4 STIM3 Register (Offset = Ch) [reset = X]
STIM3 is shown in Figure 2-37 and described in Table 2-62.
Return to Summary Table.
Stimulus Port 3

Figure 2-37. STIM3 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM3
R/W-X

Table 2-62. STIM3 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM3 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ3 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.5 STIM4 Register (Offset = 10h) [reset = X]
STIM4 is shown in Figure 2-38 and described in Table 2-63.
Return to Summary Table.
Stimulus Port 4

Figure 2-38. STIM4 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM4

R/W-X

Table 2-63. STIM4 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM4 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAA4 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.6 STIM5 Register (Offset = 14h) [reset = X]
STIM5 is shown in Figure 2-39 and described in Table 2-64.
Return to Summary Table.
Stimulus Port 5

Figure 2-39. STIM5 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM5
R/W-X

Table 2-64. STIM5 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM5 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAS is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.7 STIM6 Register (Offset = 18h) [reset = X]
STIMG6 is shown in Figure 2-40 and described in Table 2-65.
Return to Summary Table.
Stimulus Port 6

Figure 2-40. STIM6 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM6

R/W-X

Table 2-65. STIM6 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM6 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAG is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.8 STIM7 Register (Offset = 1Ch) [reset = X]
STIM7 is shown in Figure 2-41 and described in Table 2-66.
Return to Summary Table.
Stimulus Port 7

Figure 2-41. STIM7 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM7
R/W-X

Table 2-66. STIM7 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM7 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA?7 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.9 STIM8 Register (Offset = 20h) [reset = X]
STIM8 is shown in Figure 2-42 and described in Table 2-67.
Return to Summary Table.
Stimulus Port 8

Figure 2-42. STIM8 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM8

R/W-X

Table 2-67. STIM8 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM8 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAS is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.10 STIM9 Register (Offset = 24h) [reset = X]
STIM9 is shown in Figure 2-43 and described in Table 2-68.
Return to Summary Table.
Stimulus Port 9

Figure 2-43. STIM9 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM9
R/W-X

Table 2-68. STIM9 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM9 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAG9 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.11 STIM10 Register (Offset = 28h) [reset = X]
STIM10 is shown in Figure 2-44 and described in Table 2-69.
Return to Summary Table.
Stimulus Port 10

Figure 2-44. STIM10 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM10

R/W-X

Table 2-69. STIM10 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM10 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ1O is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.12 STIM11 Register (Offset = 2Ch) [reset = X]
STIM11 is shown in Figure 2-45 and described in Table 2-70.
Return to Summary Table.
Stimulus Port 11

Figure 2-45. STIM11 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM11
R/W-X

Table 2-70. STIM11 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM11 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA11 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.13 STIM12 Register (Offset = 30h) [reset = X]
STIM12 is shown in Figure 2-46 and described in Table 2-71.
Return to Summary Table.
Stimulus Port 12

Figure 2-46. STIM12 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM12

R/W-X

Table 2-71. STIM12 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM12 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA12 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.

S
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2.7.3.14 STIM13 Register (Offset = 34h) [reset = X]
STIM13 is shown in Figure 2-47 and described in Table 2-72.
Return to Summary Table.
Stimulus Port 13

Figure 2-47. STIM13 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM13
R/W-X

Table 2-72. STIM13 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM13 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA13 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.15 STIM14 Register (Offset = 38h) [reset = X]
STIM14 is shown in Figure 2-48 and described in Table 2-73.
Return to Summary Table.
Stimulus Port 14

Figure 2-48. STIM14 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM14

R/W-X

Table 2-73. STIM14 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM14 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA14 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.

S

SWCU1171-February 2015—Revised June 2020 The ARM® Cortex®-M3 Processor

Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated

103


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Cortex-M3 Processor Registers www.ti.com

2.7.3.16 STIM15 Register (Offset = 3Ch) [reset = X]
STIM15 is shown in Figure 2-49 and described in Table 2-74.
Return to Summary Table.
Stimulus Port 15

Figure 2-49. STIM15 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM15
R/W-X

Table 2-74. STIM15 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM15 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA15 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.17 STIM16 Register (Offset = 40h) [reset = X]
STIM16 is shown in Figure 2-50 and described in Table 2-75.
Return to Summary Table.
Stimulus Port 16

Figure 2-50. STIM16 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM16

R/W-X

Table 2-75. STIM16 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM16 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA16 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.18 STIM17 Register (Offset = 44h) [reset = X]
STIM17 is shown in Figure 2-51 and described in Table 2-76.
Return to Summary Table.
Stimulus Port 17

Figure 2-51. STIM17 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM17
R/W-X

Table 2-76. STIM17 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM17 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA17 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.

106  The ARM® Cortex®-M3 Processor SWCU1171-February 2015—Revised June 2020
Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com

Cortex-M3 Processor Registers

2.7.3.19 STIM18 Register (Offset = 48h) [reset = X]
STIM18 is shown in Figure 2-52 and described in Table 2-77.
Return to Summary Table.
Stimulus Port 18

Figure 2-52. STIM18 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM18

R/W-X

Table 2-77. STIM18 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM18 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA18 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.20 STIM19 Register (Offset = 4Ch) [reset = X]
STIM19 is shown in Figure 2-53 and described in Table 2-78.
Return to Summary Table.
Stimulus Port 19

Figure 2-53. STIM19 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM19
R/W-X

Table 2-78. STIM19 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM19 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA19 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.21 STIM20 Register (Offset = 50h) [reset = X]
STIM20 is shown in Figure 2-54 and described in Table 2-79.
Return to Summary Table.
Stimulus Port 20

Figure 2-54. STIM20 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM20

R/W-X

Table 2-79. STIM20 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM20 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ20 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.22 STIM21 Register (Offset = 54h) [reset = X]
STIM21 is shown in Figure 2-55 and described in Table 2-80.
Return to Summary Table.
Stimulus Port 21

Figure 2-55. STIM21 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM21
R/W-X

Table 2-80. STIM21 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM21 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ21 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.23 STIM22 Register (Offset = 58h) [reset = X]
STIM22 is shown in Figure 2-56 and described in Table 2-81.
Return to Summary Table.
Stimulus Port 22

Figure 2-56. STIM22 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM22

R/W-X

Table 2-81. STIM22 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM22 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ22 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.

S

SWCU1171-February 2015—Revised June 2020 The ARM® Cortex®-M3 Processor

Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated

111


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Cortex-M3 Processor Registers www.ti.com

2.7.3.24 STIM23 Register (Offset = 5Ch) [reset = X]
STIM23 is shown in Figure 2-57 and described in Table 2-82.
Return to Summary Table.
Stimulus Port 23

Figure 2-57. STIM23 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM23
R/W-X

Table 2-82. STIM23 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM23 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ23 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.25 STIM24 Register (Offset = 60h) [reset = X]
STIM24 is shown in Figure 2-58 and described in Table 2-83.
Return to Summary Table.
Stimulus Port 24

Figure 2-58. STIM24 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM24

R/W-X

Table 2-83. STIM24 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM24 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ24 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.26 STIM25 Register (Offset = 64h) [reset = X]
STIM25 is shown in Figure 2-59 and described in Table 2-84.
Return to Summary Table.
Stimulus Port 25

Figure 2-59. STIM25 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM25
R/W-X

Table 2-84. STIM25 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM25 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ25 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.27 STIM26 Register (Offset = 68h) [reset = X]
STIM26 is shown in Figure 2-60 and described in Table 2-85.
Return to Summary Table.
Stimulus Port 26

Figure 2-60. STIM26 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM26

R/W-X

Table 2-85. STIM26 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM26 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ26 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.28 STIM27 Register (Offset = 6Ch) [reset = X]
STIM27 is shown in Figure 2-61 and described in Table 2-86.
Return to Summary Table.
Stimulus Port 27

Figure 2-61. STIM27 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM27
R/W-X

Table 2-86. STIM27 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM27 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ27 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.29 STIM28 Register (Offset = 70h) [reset = X]
STIM28 is shown in Figure 2-62 and described in Table 2-87.
Return to Summary Table.
Stimulus Port 28

Figure 2-62. STIM28 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM28

R/W-X

Table 2-87. STIM28 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM28 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ28 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.30 STIM29 Register (Offset = 74h) [reset = X]
STIM29 is shown in Figure 2-63 and described in Table 2-88.
Return to Summary Table.
Stimulus Port 29

Figure 2-63. STIM29 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM29
R/W-X

Table 2-88. STIM29 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM29 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENAZ29 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.31 STIM30 Register (Offset = 78h) [reset = X]
STIM30 is shown in Figure 2-64 and described in Table 2-89.
Return to Summary Table.
Stimulus Port 30

Figure 2-64. STIM30 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

STIM30

R/W-X

Table 2-89. STIM30 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM30 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA3O is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port i
used concurrently by interrupts or other threads.
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2.7.3.32 STIM31 Register (Offset = 7Ch) [reset = X]
STIM31 is shown in Figure 2-65 and described in Table 2-90.
Return to Summary Table.
Stimulus Port 31

Figure 2-65. STIM31 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
STIM31
R/W-X

Table 2-90. STIM31 Register Field Descriptions

Bit Field Type Reset Description

31-0 STIM31 RIW X A write to this location causes data to be written into the FIFO if
TER.STIMENA3L1 is set. Reading from the stimulus port returns the
FIFO status in bit [0]: 0 = full, 1 = not full. The polled FIFO interface
does not provide an atomic read-modify-write, so it's users
responsibility to ensure exclusive read-modify-write if this ITM port is
used concurrently by interrupts or other threads.
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2.7.3.33 TER Register (Offset = EOOh) [reset = Oh]
TER is shown in Figure 2-66 and described in Table 2-91.

Return to Summary Table.
Trace Enable

Use the Trace Enable Register to generate trace data by writing to the corresponding stimulus port. Note:
Privileged writes are accepted to this register if TCR.ITMENA is set. User writes are accepted to this
register if TCR.ITMENA is set and the appropriate privilege mask is cleared. Privileged access to the
stimulus ports enables an RTOS kernel to guarantee instrumentation slots or bandwidth as required.

Figure 2-66. TER Register

31 30 29 28 27 26 25 24
STIMENA31 | STIMENA30 | STIMENA29 | STIMENA28 | STIMENA27 | STIMENA26 | STIMENA25 | STIMENA24
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
STIMENA23 | STIMENA22 | STIMENA21 | STIMENA20 | STIMENAL19 | STIMENA18 | STIMENA17 | STIMENAL6
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
STIMENAL5 | STIMENA14 | STIMENA13 | STIMENA12 | STIMENA1L | STIMENA10 | STIMENA9 | STIMENA8
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
STIMENA7 | STIMENA6 | STIMENAS STIMENA4 | STIMENA3 | STIMENA2 | STIMENAL | STIMENAO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-91. TER Register Field Descriptions

Bit Field Type Reset Description

31 STIMENA31 R/W Oh Bit mask to enable tracing on ITM stimulus port 31.
30 STIMENA30 R/W Oh Bit mask to enable tracing on ITM stimulus port 30.
29 STIMENA29 RIW Oh Bit mask to enable tracing on ITM stimulus port 29.
28 STIMENAZ28 RIW Oh Bit mask to enable tracing on ITM stimulus port 28.
27 STIMENAZ7 RIW Oh Bit mask to enable tracing on ITM stimulus port 27.
26 STIMENAZ26 RIW Oh Bit mask to enable tracing on ITM stimulus port 26.
25 STIMENA25 R/W Oh Bit mask to enable tracing on ITM stimulus port 25.
24 STIMENA24 R/W Oh Bit mask to enable tracing on ITM stimulus port 24.
23 STIMENA23 RIW Oh Bit mask to enable tracing on ITM stimulus port 23.
22 STIMENA22 RIW Oh Bit mask to enable tracing on ITM stimulus port 22.
21 STIMENAZ1 RIW Oh Bit mask to enable tracing on ITM stimulus port 21.
20 STIMENAZ20 RIW Oh Bit mask to enable tracing on ITM stimulus port 20.
19 STIMENA19 R/W Oh Bit mask to enable tracing on ITM stimulus port 19.
18 STIMENA18 R/W Oh Bit mask to enable tracing on ITM stimulus port 18.
17 STIMENA17 RIW Oh Bit mask to enable tracing on ITM stimulus port 17.
16 STIMENA16 RIW Oh Bit mask to enable tracing on ITM stimulus port 16.
15 STIMENA15 RIW Oh Bit mask to enable tracing on ITM stimulus port 15.
14 STIMENA14 RIW Oh Bit mask to enable tracing on ITM stimulus port 14,
13 STIMENA13 R/W Oh Bit mask to enable tracing on ITM stimulus port 13.
12 STIMENA12 R/W Oh Bit mask to enable tracing on ITM stimulus port 12.
1 STIMENA11 RIW Oh Bit mask to enable tracing on ITM stimulus port 11.
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Table 2-91. TER Register Field Descriptions (continued)

Bit Field Type Reset Description

10 STIMENAL10 R/W Oh Bit mask to enable tracing on ITM stimulus port 10.
9 STIMENA9 RIW Oh Bit mask to enable tracing on ITM stimulus port 9.
8 STIMENA8 RIW Oh Bit mask to enable tracing on ITM stimulus port 8.
7 STIMENA7 RIW Oh Bit mask to enable tracing on ITM stimulus port 7.
6 STIMENAG RIW Oh Bit mask to enable tracing on ITM stimulus port 6.
5 STIMENAS5 R/W Oh Bit mask to enable tracing on ITM stimulus port 5.
4 STIMENA4 R/W Oh Bit mask to enable tracing on ITM stimulus port 4.
3 STIMENA3 RIW Oh Bit mask to enable tracing on ITM stimulus port 3.
2 STIMENAZ RIW Oh Bit mask to enable tracing on ITM stimulus port 2.
1 STIMENAL RIW Oh Bit mask to enable tracing on ITM stimulus port 1.
0 STIMENAO RIW Oh Bit mask to enable tracing on ITM stimulus port 0.
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2.7.3.34 TPR Register (Offset = E40h) [reset = Oh]
TPR is shown in Figure 2-67 and described in Table 2-92.
Return to Summary Table.
Trace Privilege

This register is used to enable an operating system to control which stimulus ports are accessible by user

code. This register can only be used in privileged mode.

Figure 2-67. TPR Register

31 30 29 28 27 26 25 24 23 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8 7 4 3 2 1 0
RESERVED ‘ PRIVMASK
R/W-0h R/W-0h

Table 2-92. TPR Register Field Descriptions

Bit Field Type Reset Description

31-4 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

3-0 PRIVMASK R/W Oh Bit mask to enable unprivileged (User) access to ITM stimulus ports:

Bit [0] enables stimulus ports 0, 1, ..., and 7.

Bit [1] enables stimulus ports 8, 9, ..., and 15.
Bit [2] enables stimulus ports 16, 17, ..., and 23.
Bit [3] enables stimulus ports 24, 25, ..., and 31.
0: User access allowed to stimulus ports

1: Privileged access only to stimulus ports
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2.7.3.35 TCR Register (Offset = E80h) [reset = Oh]
TCR is shown in Figure 2-68 and described in Table 2-93.

Return to Summary Table.

Trace Control
Use this register to configure and control ITM transfers. This register can only be written in privilege mode.
DWT is not enabled in the ITM block. However, DWT stimulus entry into the FIFO is controlled by
DWTENA. If DWT requires timestamping, the TSENA bit must be set.

Figure 2-68. TCR Register

31

30

29 28

27 26 25 24

RESERVED

R/W-0h

23

22

21 20

19 18 17 16

BUSY

ATBID

R/W-0h

R/W-0h

15

14

13 12

11 10 9 8

RESERVED

| TSPRESCALE

R/W-0h

R/W-0h

6

5 4

3 2 1 0

RESERVED

| SWOENA |

DWTENA | SYNCENA |  TSENA ITMENA

R/W-0h

R/W-0h

R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-93. TCR Register Field Descriptions

Bit

Field

Type Reset

Description

31-24

RESERVED

R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

23

BUSY

R/W Oh

Set when ITM events present and being drained.

22-16

ATBID

R/W Oh

Trace Bus ID for CoreSight system. Optional identifier for multi-
source trace stream formatting. If multi-source trace is in use, this
field must be written with a non-zero value.

15-10

RESERVED

R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

9-8

TSPRESCALE

R/W Oh

Timestamp prescaler
0Oh = No prescaling
1h = Divide by 4

2h = Divide by 16

3h = Divide by 64

7-5

RESERVED

R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

SWOENA

R/IW Oh

Enables asynchronous clocking of the timestamp counter (when
TSENA = 1). If TSENA = 0, writing this bit to 1 does not enable
asynchronous clocking of the timestamp counter.

0x0: Mode disabled. Timestamp counter uses system clock from the
core and counts continuously.

0x1: Timestamp counter uses lineout (data related) clock from TPIU
interface. The timestamp counter is held in reset while the output line
is idle.

DWTENA

R/W Oh

Enables the DWT stimulus (hardware event packet emission to the
TPIU from the DWT)

SYNCENA

R/IW Oh

Enables synchronization packet transmission for a synchronous
TPIU.

CPU_DWT:CTRL.SYNCTAP must be configured for the correct
synchronization speed.
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Table 2-93. TCR Register Field Descriptions (continued)
Bit Field Type Reset Description

1 TSENA R/W Oh Enables differential timestamps. Differential timestamps are emitted
when a packet is written to the FIFO with a non-zero timestamp
counter, and when the timestamp counter overflows. Timestamps
are emitted during idle times after a fixed number of two million
cycles. This provides a time reference for packets and inter-packet
gaps. If SWOENA (bit [4]) is set, timestamps are triggered by activity
on the internal trace bus only. In this case there is no regular
timestamp output when the ITM is idle.

0 ITMENA RIW Oh Enables ITM. This is the master enable, and must be set before ITM
Stimulus and Trace Enable registers can be written.
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2.7.3.36 LAR Register (Offset = FBOh) [reset = Oh]
LAR is shown in Figure 2-69 and described in Table 2-94.
Return to Summary Table.

Lock Access
This register is used to prevent write accesses to the Control Registers: TER, TPR and TCR.

Figure 2-69. LAR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LOCK_ACCESS
W-0h

Table 2-94. LAR Register Field Descriptions

Bit Field Type Reset Description

31-0 LOCK_ACCESS w Oh A privileged write of OXC5ACCES5 enables more write access to
Control Registers TER, TPR and TCR. An invalid write removes
write access.
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2.7.3.37 LSR Register (Offset = FB4h) [reset = 3h]
LSR is shown in Figure 2-70 and described in Table 2-95.
Return to Summary Table.

Lock Status
Use this register to enable write accesses to the Control Register.

Figure 2-70. LSR Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED | BYTEACC ‘ ACCESS PRESENT
R-0h R-0Oh R-1h R-1h
Table 2-95. LSR Register Field Descriptions
Bit Field Type Reset Description
31-3 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
2 BYTEACC Oh Reads 0 which means 8-bit lock access is not be implemented.
1 ACCESS 1h Write access to component is blocked. All writes are ignored, reads
are permitted.
0 PRESENT R 1h Indicates that a lock mechanism exists for this component.

2.7.4 CPU_SCS Registers

Table 2-96 lists the memory-mapped registers for the CPU_SCS. All register offset addresses not listed in
Table 2-96 should be considered as reserved locations and the register contents should not be modified.

Table 2-96. CPU_SCS Registers

Offset Acronym Register Name Section
4h ICTR Interrupt Control Type Section 2.7.4.1
8h ACTLR Auxiliary Control Section 2.7.4.2
10h STCSR SysTick Control and Status Section 2.7.4.3
14h STRVR SysTick Reload Value Section 2.7.4.4
18h STCVR SysTick Current Value Section 2.7.4.5
1Ch STCR SysTick Calibration Value Section 2.7.4.6
100h NVIC_ISERO Irg 0 to 31 Set Enable Section 2.7.4.7
104h NVIC_ISER1 Irg 32 to 63 Set Enable Section 2.7.4.8
180h NVIC_ICERO Irg 0 to 31 Clear Enable Section 2.7.4.9
184h NVIC_ICER1 Irg 32 to 63 Clear Enable Section 2.7.4.10
200h NVIC_ISPRO Irg 0 to 31 Set Pending Section 2.7.4.11
204h NVIC_ISPR1 Irg 32 to 63 Set Pending Section 2.7.4.12
280h NVIC_ICPRO Irg 0 to 31 Clear Pending Section 2.7.4.13
284h NVIC_ICPR1 Irg 32 to 63 Clear Pending Section 2.7.4.14
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Table 2-96. CPU_SCS Registers (continued)

Offset Acronym

Register Name

Section

300h NVIC_IABRO

Irg 0 to 31 Active Bit

Section 2.7.4.15

304h NVIC_IABR1

Irg 32 to 63 Active Bit

Section 2.7.4.16

400h NVIC_IPRO

Irg O to 3 Priority

Section 2.7.4.17

404h NVIC_IPR1

Irq 4 to 7 Priority

Section 2.7.4.18

408h NVIC_IPR2

Irqg 8 to 11 Priority

Section 2.7.4.19

40Ch NVIC_IPR3

Irg 12 to 15 Priority

Section 2.7.4.20

410h NVIC_IPR4

Irg 16 to 19 Priority

Section 2.7.4.21

414h NVIC_IPR5

Irg 20 to 23 Priority

Section 2.7.4.22

418h NVIC_IPR6

Irq 24 to 27 Priority

Section 2.7.4.23

41Ch NVIC_IPR7

Irq 28 to 31 Priority

Section 2.7.4.24

420h NVIC_IPR8

Irq 32 to 35 Priority

Section 2.7.4.25

DOOh CPUID

CPUID Base

Section 2.7.4.26

D04h ICSR

Interrupt Control State

Section 2.7.4.27

DO08h VTOR

Vector Table Offset

Section 2.7.4.28

DOCh AIRCR

Application Interrupt/Reset Control

Section 2.7.4.29

D10h SCR

System Control

Section 2.7.4.30

D14h CCR

Configuration Control

Section 2.7.4.31

D18h SHPR1

System Handlers 4-7 Priority

Section 2.7.4.32

D1Ch SHPR2

System Handlers 8-11 Priority

Section 2.7.4.33

D20h SHPR3

System Handlers 12-15 Priority

Section 2.7.4.34

D24h SHCSR

System Handler Control and State

Section 2.7.4.35

D28h CFSR

Configurable Fault Status

Section 2.7.4.36

D2Ch HFSR

Hard Fault Status

Section 2.7.4.37

D30h DFSR

Debug Fault Status

Section 2.7.4.38

D34h MMFAR

Mem Manage Fault Address

Section 2.7.4.39

D38h BFAR

Bus Fault Address

Section 2.7.4.40

D3Ch AFSR

Auxiliary Fault Status

Section 2.7.4.41

D40h ID_PFRO Processor Feature 0 Section 2.7.4.42
D44h ID_PFR1 Processor Feature 1 Section 2.7.4.43
D48h ID_DFRO Debug Feature 0 Section 2.7.4.44
D4Ch ID_AFRO Auxiliary Feature 0 Section 2.7.4.45
D50h ID_MMFRO Memory Model Feature 0 Section 2.7.4.46
D54h ID_MMFR1 Memory Model Feature 1 Section 2.7.4.47
D58h ID_MMFR2 Memory Model Feature 2 Section 2.7.4.48
D5Ch ID_MMFR3 Memory Model Feature 3 Section 2.7.4.49
D60h ID_ISARO ISA Feature 0 Section 2.7.4.50
D64h ID_ISAR1 ISA Feature 1 Section 2.7.4.51
D68h ID_ISAR2 ISA Feature 2 Section 2.7.4.52
D6Ch ID_ISAR3 ISA Feature 3 Section 2.7.4.53
D70h ID_ISAR4 ISA Feature 4 Section 2.7.4.54

D88h CPACR

Coprocessor Access Control

Section 2.7.4.55

DFOh DHCSR

Debug Halting Control and Status

Section 2.7.4.56

DF4h DCRSR

Deubg Core Register Selector

Section 2.7.4.57

DF8h DCRDR

Debug Core Register Data

Section 2.7.4.58

DFCh DEMCR

Debug Exception and Monitor Control

Section 2.7.4.59

FOOh STIR

Software Trigger Interrupt

Section 2.7.4.60
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2.7.4.1 ICTR Register (Offset = 4h) [reset = 1h]
ICTR is shown in Figure 2-71 and described in Table 2-97.
Return to Summary Table.

Interrupt Control Type
Read this register to see the number of interrupt lines that the NVIC supports.

Figure 2-71. ICTR Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED | INTLINESNUM
R-0h R-1h

Table 2-97. ICTR Register Field Descriptions

Bit Field Type Reset Description

313 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

2-0 INTLINESNUM R 1h Total number of interrupt lines in groups of 32.
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2.7.4.2 ACTLR Register (Offset = 8h) [reset = 0h]
ACTLR is shown in Figure 2-72 and described in Table 2-98.

Return to Summary Table.

Auxiliary Control
This register is used to disable certain aspects of functionality within the processor

Figure 2-72. ACTLR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED | DISFOLD ‘ DISDEFWBUF | DISMCYCINT
R/W-0h R/W-0h R/W-0h R/W-0h
Table 2-98. ACTLR Register Field Descriptions
Bit Field Type Reset Description
31-3 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

2 DISFOLD R/W Oh Disables folding of IT instruction.

1 DISDEFWBUF RIwW Oh Disables write buffer use during default memory map accesses. This
causes all bus faults to be precise bus faults but decreases the
performance of the processor because the stores to memory have to
complete before the next instruction can be executed.

0 DISMCYCINT RIW Oh Disables interruption of multi-cycle instructions. This increases the

interrupt latency of the processor becuase LDM/STM completes
before interrupt stacking occurs.
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2.7.4.3 STCSR Register (Offset = 10h) [reset = 4h]
STCSR is shown in Figure 2-73 and described in Table 2-99.
Return to Summary Table.

SysTick Control and Status
This register enables the SysTick features and returns status flags related to SysTick.

Figure 2-73. STCSR Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED COUNTFLAG
R-0Oh R-0Oh
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED | CLKSOURCE ‘ TICKINT ENABLE
R-0h R-1h R/W-0h R/W-0h

Table 2-99. STCSR Register Field Descriptions

Bit Field Type Reset Description

31-17 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

16 COUNTFLAG R Oh Returns 1 if timer counted to O since last time this was read. Clears
on read by application of any part of the SysTick Control and Status
Register. If read by the debugger using the DAP, this bit is cleared
on read-only if the MasterType bit in the **AHB-AP** Control
Register is set to 0. Otherwise, COUNTFLAG is not changed by the
debugger read.

153 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
2 CLKSOURCE R 1h Clock source:

0: External reference clock.

1: Core clock

External clock is not available in this device. Writes to this field will
be ignored.

1 TICKINT R/W Oh 0: Counting down to zero does not pend the SysTick handler.
Software can use COUNTFLAG to determine if the SysTick handler
has ever counted to zero.

1: Counting down to zero pends the SysTick handler.

0 ENABLE R/W Oh Enable SysTick counter

0: Counter disabled

1: Counter operates in a multi-shot way. That is, counter loads with
the Reload value STRVR.RELOAD and then begins counting down.
On reaching 0, it sets COUNTFLAG to 1 and optionally pends the
SysTick handler, based on TICKINT. It then loads STRVR.RELOAD
again, and begins counting.
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2.7.4.4 STRVR Register (Offset = 14h) [reset = X]
STRVR is shown in Figure 2-74 and described in Table 2-100.
Return to Summary Table.

SysTick Reload Value
This register is used to specify the start value to load into the current value register STCVR.CURRENT
when the counter reaches 0. It can be any value between 1 and OXOOFFFFFF. A start value of 0 is

possible, but has no effect because the SysTick interrupt and STCSR.COUNTFLAG are activated when
counting from 1 to 0.

Figure 2-74. STRVR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED | RELOAD
R/W-Oh R/W-X

Table 2-100. STRVR Register Field Descriptions

Bit Field Type Reset Description
31-24 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

23-0 RELOAD RiwW X Value to load into the SysTick Current Value Register
STCVR.CURRENT when the counter reaches 0.
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2.7.45 STCVR Register (Offset = 18h) [reset = X]

STCVR is shown in Figure 2-75 and described in Table 2-101.

Return to Summary Table.

SysTick Current Value
Read from this register returns the current value of SysTick counter. Writing to this register resets the
SysTick counter (as well as STCSR.COUNTFLAG).

Figure 2-75. STCVR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED | CURRENT
R/W-0h RIW-X

Table 2-101. STCVR Register Field Descriptions

Bit Field Type Reset Description
31-24 RESERVED R/W Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

23-0 CURRENT RIW X Current value at the time the register is accessed. No read-modify-
write protection is provided, so change with care. Writing to it with
any value clears the register to 0. Clearing this register also clears
STCSR.COUNTFLAG.
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2.7.4.6 STCR Register (Offset = 1Ch) [reset = C0075300h]
STCR is shown in Figure 2-76 and described in Table 2-102.
Return to Summary Table.

SysTick Calibration Value
Used to enable software to scale to any required speed using divide and multiply.

Figure 2-76. STCR Register

31 30 29 28 27 26 25 24
NOREF SKEW RESERVED
R-1h R-1h R-0h
23 22 21 20 19 18 17 16
TENMS
R-00075300h
15 14 13 12 11 10 9 8
TENMS
R-00075300h
7 6 5 4 3 2 1 0
TENMS
R-00075300h
Table 2-102. STCR Register Field Descriptions

Bit Field Type Reset Description

31 NOREF R 1h Reads as one. Indicates that no separate reference clock is
provided.

30 SKEW R 1h Reads as one. The calibration value is not exactly 10ms because of
clock frequency. This could affect its suitability as a software real
time clock.

29-24 | RESERVED R Oh Software should not rely on the value of a reserved. Writing any

other value than the reset value may result in undefined behavior.

23-0 TENMS R 00075300h | An optional Reload value to be used for 10ms (100Hz) timing,

when core clock is at 48MHz.

subject to system clock skew errors. The value read is valid only
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2.7.4.7 NVIC_ISERO Register (Offset = 100h) [reset = Oh]
NVIC_ISERQO is shown in Figure 2-77 and described in Table 2-103.
Return to Summary Table.

Irg O to 31 Set Enable
This register is used to enable interrupts and determine which interrupts are currently enabled.

Figure 2-77. NVIC_ISERO Register

31 30 29 28 27 26 25 24
SETENA31 SETENA30 SETENA29 | SETENA28 ‘ SETENA27 | SETENA26 SETENA25 SETENA24
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
SETENA23 SETENA22 SETENA21 | SETENA20 ‘ SETENA19 | SETENA18 SETENA17 SETENA16
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
SETENA15 SETENA14 SETENA13 | SETENA12 ‘ SETENA11l | SETENA10 SETENA9 SETENAS
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
SETENA7 SETENAG6 SETENAS | SETENA4 ‘ SETENA3 | SETENA2 SETENA1 SETENAO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-103. NVIC_ISERO Register Field Descriptions

Bit Field Type Reset Description

31 SETENA31 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 31 (See EVENT:CPUIRQSEL31.EV for details).
Reading the bit returns its current enable state.

30 SETENA30 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 30 (See EVENT:CPUIRQSEL30.EV for details).
Reading the bit returns its current enable state.

29 SETENAZ29 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 29 (See EVENT:CPUIRQSEL29.EV for details).
Reading the bit returns its current enable state.

28 SETENA28 R/W Oh Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 28 (See EVENT:CPUIRQSEL28.EV for details).
Reading the bit returns its current enable state.

27 SETENA27 R/W Oh Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 27 (See EVENT:CPUIRQSEL27.EV for details).
Reading the bit returns its current enable state.

26 SETENAZ26 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 26 (See EVENT:CPUIRQSEL26.EV for details).
Reading the bit returns its current enable state.

25 SETENA25 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 25 (See EVENT:CPUIRQSEL25.EV for details).
Reading the bit returns its current enable state.

24 SETENA24 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 24 (See EVENT:CPUIRQSEL24.EV for details).
Reading the bit returns its current enable state.

23 SETENAZ3 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 23 (See EVENT:CPUIRQSEL23.EV for details).
Reading the bit returns its current enable state.

22 SETENA22 R/W Oh Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 22 (See EVENT:CPUIRQSEL22.EV for details).
Reading the bit returns its current enable state.
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Table 2-103. NVIC_ISERO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21

SETENA21

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 21 (See EVENT:CPUIRQSEL21.EV for details).
Reading the bit returns its current enable state.

20

SETENA20

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 20 (See EVENT:CPUIRQSEL20.EV for details).
Reading the bit returns its current enable state.

19

SETENA19

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 19 (See EVENT:CPUIRQSEL19.EV for details).
Reading the bit returns its current enable state.

18

SETENA18

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 18 (See EVENT:CPUIRQSEL18.EV for details).
Reading the bit returns its current enable state.

17

SETENA17

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 17 (See EVENT:CPUIRQSEL17.EV for details).
Reading the bit returns its current enable state.

16

SETENA16

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 16 (See EVENT:CPUIRQSEL16.EV for details).
Reading the bit returns its current enable state.

15

SETENA15

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 15 (See EVENT:CPUIRQSEL15.EV for details).
Reading the bit returns its current enable state.

14

SETENA14

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 14 (See EVENT:CPUIRQSEL14.EV for details).
Reading the bit returns its current enable state.

13

SETENA13

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 13 (See EVENT:CPUIRQSEL13.EV for details).
Reading the bit returns its current enable state.

12

SETENA12

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 12 (See EVENT:CPUIRQSEL12.EV for details).
Reading the bit returns its current enable state.

11

SETENA11l

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 11 (See EVENT:CPUIRQSEL11.EV for details).
Reading the bit returns its current enable state.

10

SETENA10

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 10 (See EVENT:CPUIRQSEL10.EV for details).
Reading the bit returns its current enable state.

SETENA9

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 9 (See EVENT:CPUIRQSEL9.EYV for details).
Reading the bit returns its current enable state.

SETENAS8

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 8 (See EVENT:CPUIRQSELS.EV for details).
Reading the bit returns its current enable state.

SETENA7

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 7 (See EVENT:CPUIRQSEL?7.EV for details).
Reading the bit returns its current enable state.

SETENAG6

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 6 (See EVENT:CPUIRQSELG.EV for details).
Reading the bit returns its current enable state.

SETENAS5

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 5 (See EVENT:CPUIRQSELS5.EV for details).
Reading the bit returns its current enable state.

SETENA4

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 4 (See EVENT:CPUIRQSEL4.EV for details).
Reading the bit returns its current enable state.

136

The ARM® Cortex®

-M3 Processor

SWCU117I-February 2015—-Revised June 2020
Submit Documentation Feedback

Copyright © 2015-2020, Texas Instruments Incorporated



http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS

INSTRUMENTS

www.ti.com

Cortex-M3 Processor Registers

Table 2-103. NVIC_ISERO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

SETENA3

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 3 (See EVENT:CPUIRQSEL3.EYV for details).
Reading the bit returns its current enable state.

SETENA2

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 2 (See EVENT:CPUIRQSELZ2.EV for details).
Reading the bit returns its current enable state.

SETENA1

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 1 (See EVENT:CPUIRQSELL1.EV for details).
Reading the bit returns its current enable state.

SETENAO

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 0 (See EVENT:CPUIRQSELO.EV for details).
Reading the bit returns its current enable state.
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2.7.4.8 NVIC_ISER1 Register (Offset = 104h) [reset = Oh]
NVIC_ISER1 is shown in Figure 2-78 and described in Table 2-104.
Return to Summary Table.

Irg 32 to 63 Set Enable

This register is used to enable interrupts and determine which interrupts are currently enabled.

Figure 2-78. NVIC_ISER1 Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED ‘ SETENA33 SETENA32
R/W-0h R/W-0h
Table 2-104. NVIC_ISER1 Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 SETENA33 R/W Oh Writing O to this bit has no effect, writing 1 to this bit enables the
interrupt number 33 (See EVENT:CPUIRQSEL33.EV for details).
Reading the bit returns its current enable state.
0 SETENA32 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit enables the
interrupt number 32 (See EVENT:CPUIRQSEL32.EV for details).
Reading the bit returns its current enable state.
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Cortex-M3 Processor Registers

2.7.4.9 NVIC_ICERO Register (Offset = 180h) [reset = Oh]
NVIC_ICERO is shown in Figure 2-79 and described in Table 2-105.
Return to Summary Table.

Irg 0 to 31 Clear Enable

This register is used to disable interrupts and determine which interrupts are currently enabled.

Figure 2-79. NVIC_ICERO Register

31 30 29 28 27 26 25 24
CLRENA3L | CLRENA30 | CLRENA29 | CLRENA28 | CLRENA27 | CLRENA26 | CLRENA25 | CLRENA24
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
CLRENA23 | CLRENA22 | CLRENA21 | CLRENA20 | CLRENA19 | CLRENA18 | CLRENA17 | CLRENAL6
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
CLRENA15 | CLRENA14 | CLRENA13 | CLRENAL2 | CLRENA1lL | CLRENA10 | CLRENA9 | CLRENA8
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
CLRENA7 | CLRENA6 | CLRENA5 | CLRENA4 | CLRENA3 | CLRENA2 | CLRENAL | CLRENAO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-105. NVIC_ICERO Register Field Descriptions

Bit Field Type Reset Description

31 CLRENA31 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 31 (See EVENT:CPUIRQSEL31.EV for details).
Reading the bit returns its current enable state.

30 CLRENA30 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 30 (See EVENT:CPUIRQSEL30.EV for details).
Reading the bit returns its current enable state.

29 CLRENA29 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 29 (See EVENT:CPUIRQSEL29.EV for details).
Reading the bit returns its current enable state.

28 CLRENAZ28 R/W Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 28 (See EVENT:CPUIRQSEL28.EV for details).
Reading the bit returns its current enable state.

27 CLRENA27 R/W Oh Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 27 (See EVENT:CPUIRQSEL27.EV for details).
Reading the bit returns its current enable state.

26 CLRENA26 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 26 (See EVENT:CPUIRQSEL26.EV for details).
Reading the bit returns its current enable state.

25 CLRENA25 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 25 (See EVENT:CPUIRQSEL25.EV for details).
Reading the bit returns its current enable state.

24 CLRENA24 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 24 (See EVENT:CPUIRQSEL24.EV for details).
Reading the bit returns its current enable state.

23 CLRENAZ3 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 23 (See EVENT:CPUIRQSEL23.EV for details).
Reading the bit returns its current enable state.

22 CLRENA22 R/W Oh Writing 0 to this bit has no effect, writing 1 to this bit disables the
interrupt number 22 (See EVENT:CPUIRQSEL22.EV for details).
Reading the bit returns its current enable state.
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Table 2-105. NVIC_ICERO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21

CLRENA21

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 21 (See EVENT:CPUIRQSEL21.EV for details).
Reading the bit returns its current enable state.

20

CLRENA20

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 20 (See EVENT:CPUIRQSEL20.EV for details).
Reading the bit returns its current enable state.

19

CLRENA19

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 19 (See EVENT:CPUIRQSEL19.EV for details).
Reading the bit returns its current enable state.

18

CLRENA18

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 18 (See EVENT:CPUIRQSEL18.EV for details).
Reading the bit returns its current enable state.

17

CLRENAL17

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 17 (See EVENT:CPUIRQSEL17.EV for details).
Reading the bit returns its current enable state.

16

CLRENAL6

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 16 (See EVENT:CPUIRQSEL16.EV for details).
Reading the bit returns its current enable state.

15

CLRENA15

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 15 (See EVENT:CPUIRQSEL15.EV for details).
Reading the bit returns its current enable state.

14

CLRENA14

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 14 (See EVENT:CPUIRQSEL14.EV for details).
Reading the bit returns its current enable state.

13

CLRENA13

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 13 (See EVENT:CPUIRQSEL13.EV for details).
Reading the bit returns its current enable state.

12

CLRENA12

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 12 (See EVENT:CPUIRQSEL12.EV for details).
Reading the bit returns its current enable state.

11

CLRENA1l1

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 11 (See EVENT:CPUIRQSEL11.EV for details).
Reading the bit returns its current enable state.

10

CLRENAL10

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 10 (See EVENT:CPUIRQSEL10.EV for details).
Reading the bit returns its current enable state.

CLRENA9

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 9 (See EVENT:CPUIRQSEL9.EYV for details).
Reading the bit returns its current enable state.

CLRENAS8

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 8 (See EVENT:CPUIRQSELS.EV for details).
Reading the bit returns its current enable state.

CLRENA7

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 7 (See EVENT:CPUIRQSEL?7.EV for details).
Reading the bit returns its current enable state.

CLRENAG

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 6 (See EVENT:CPUIRQSELG.EV for details).
Reading the bit returns its current enable state.

CLRENAS

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 5 (See EVENT:CPUIRQSELS5.EV for details).
Reading the bit returns its current enable state.

CLRENA4

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 4 (See EVENT:CPUIRQSEL4.EV for details).
Reading the bit returns its current enable state.

140

The ARM® Cortex®-M3 Processor

SWCU117I-February 2015—-Revised June 2020
Submit Documentation Feedback

Copyright © 2015-2020, Texas Instruments Incorporated



http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS

INSTRUMENTS

www.ti.com

Cortex-M3 Processor Registers

Table 2-105. NVIC_ICERO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

CLRENA3

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 3 (See EVENT:CPUIRQSEL3.EYV for details).
Reading the bit returns its current enable state.

CLRENA2

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 2 (See EVENT:CPUIRQSELZ2.EV for details).
Reading the bit returns its current enable state.

CLRENAL

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 1 (See EVENT:CPUIRQSELL1.EV for details).
Reading the bit returns its current enable state.

CLRENAO

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 0 (See EVENT:CPUIRQSELO.EV for details).
Reading the bit returns its current enable state.
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2.7.4.10 NVIC_ICER1 Register (Offset = 184h) [reset = Oh]
NVIC_ICERL1 is shown in Figure 2-80 and described in Table 2-106.
Return to Summary Table.

Irg 32 to 63 Clear Enable
This register is used to disable interrupts and determine which interrupts are currently enabled.

Figure 2-80. NVIC_ICERL1 Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED ‘ CLRENA33 CLRENA32
R/W-0h R/W-0h
Table 2-106. NVIC_ICER1 Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 CLRENA33 R/W Oh Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 33 (See EVENT:CPUIRQSEL33.EV for details).
Reading the bit returns its current enable state.
0 CLRENA32 RIwW Oh Writing O to this bit has no effect, writing 1 to this bit disables the
interrupt number 32 (See EVENT:CPUIRQSEL32.EV for details).
Reading the bit returns its current enable state.
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2.7.4.11 NVIC_ISPRO Register (Offset = 200h) [reset = Oh]
NVIC_ISPRO is shown in Figure 2-81 and described in Table 2-107.
Return to Summary Table.

Irg 0 to 31 Set Pending
This register is used to force interrupts into the pending state and determine which interrupts are currently

pending.
Figure 2-81. NVIC_ISPRO Register
31 30 29 28 27 26 25 24
SETPEND31 | SETPEND30 | SETPEND29 | SETPEND28 | SETPEND27 | SETPEND26 | SETPEND25 | SETPEND24
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
23 22 21 20 19 18 17 16
SETPEND23 | SETPEND22 | SETPEND21 | SETPEND20 | SETPEND19 | SETPEND18 | SETPEND17 | SETPEND16
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
SETPEND15 | SETPEND14 | SETPEND13 | SETPEND12 | SETPEND1l | SETPEND10 | SETPEND9 | SETPENDS
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh
7 6 5 4 3 2 1 0
SETPEND7 | SETPEND6 | SETPEND5 | SETPEND4 | SETPEND3 | SETPEND2 | SETPENDL | SETPENDO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 2-107. NVIC_ISPRO Register Field Descriptions
Bit Field Type Reset Description
31 SETPEND31 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the

interrupt number 31 (See EVENT:CPUIRQSEL31.EV for details).
Reading the bit returns its current state.

30 SETPEND30 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 30 (See EVENT:CPUIRQSEL30.EV for details).
Reading the bit returns its current state.

29 SETPEND29 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 29 (See EVENT:CPUIRQSEL29.EV for details).
Reading the bit returns its current state.

28 SETPEND28 RIW Oh Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 28 (See EVENT:CPUIRQSEL28.EV for details).
Reading the bit returns its current state.

27 SETPEND27 R/W Oh Wiriting 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 27 (See EVENT:CPUIRQSEL27.EV for details).
Reading the bit returns its current state.

26 SETPEND26 R/W Oh Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 26 (See EVENT:CPUIRQSEL26.EV for details).
Reading the bit returns its current state.

25 SETPEND25 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 25 (See EVENT:CPUIRQSEL25.EV for details).
Reading the bit returns its current state.

24 SETPEND24 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 24 (See EVENT:CPUIRQSEL24.EV for details).
Reading the bit returns its current state.

23 SETPEND23 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit pends the
interrupt number 23 (See EVENT:CPUIRQSEL23.EV for details).
Reading the bit returns its current state.

22 SETPEND22 RIW Oh Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 22 (See EVENT:CPUIRQSEL22.EV for details).
Reading the bit returns its current state.
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Table 2-107. NVIC_ISPRO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21

SETPEND21

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 21 (See EVENT:CPUIRQSEL21.EV for details).
Reading the bit returns its current state.

20

SETPEND20

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 20 (See EVENT:CPUIRQSEL20.EV for details).
Reading the bit returns its current state.

19

SETPEND19

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 19 (See EVENT:CPUIRQSEL19.EV for details).
Reading the bit returns its current state.

18

SETPEND18

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 18 (See EVENT:CPUIRQSEL18.EV for details).
Reading the bit returns its current state.

17

SETPEND17

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 17 (See EVENT:CPUIRQSEL17.EV for details).
Reading the bit returns its current state.

16

SETPEND16

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 16 (See EVENT:CPUIRQSEL16.EV for details).
Reading the bit returns its current state.

15

SETPEND15

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 15 (See EVENT:CPUIRQSEL15.EV for details).
Reading the bit returns its current state.

14

SETPEND14

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 14 (See EVENT:CPUIRQSEL14.EV for details).
Reading the bit returns its current state.

13

SETPEND13

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 13 (See EVENT:CPUIRQSEL13.EV for details).
Reading the bit returns its current state.

12

SETPEND12

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 12 (See EVENT:CPUIRQSEL12.EV for details).
Reading the bit returns its current state.

11

SETPEND11

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 11 (See EVENT:CPUIRQSEL11.EV for details).
Reading the bit returns its current state.

10

SETPEND10

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 10 (See EVENT:CPUIRQSEL10.EV for details).
Reading the bit returns its current state.

SETPEND9

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 9 (See EVENT:CPUIRQSEL9.EYV for details).
Reading the bit returns its current state.

SETPENDS8

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 8 (See EVENT:CPUIRQSELS.EV for details).
Reading the bit returns its current state.

SETPEND7

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 7 (See EVENT:CPUIRQSEL?7.EV for details).
Reading the bit returns its current state.

SETPENDG6

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 6 (See EVENT:CPUIRQSELG.EV for details).
Reading the bit returns its current state.

SETPEND5S

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 5 (See EVENT:CPUIRQSELS5.EV for details).
Reading the bit returns its current state.

SETPEND4

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 4 (See EVENT:CPUIRQSEL4.EV for details).
Reading the bit returns its current state.
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Cortex-M3 Processor Registers

Table 2-107. NVIC_ISPRO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

SETPEND3

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 3 (See EVENT:CPUIRQSEL3.EYV for details).
Reading the bit returns its current state.

SETPEND2

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 2 (See EVENT:CPUIRQSELZ2.EV for details).
Reading the bit returns its current state.

SETPEND1

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 1 (See EVENT:CPUIRQSELL1.EV for details).
Reading the bit returns its current state.

SETPENDO

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 0 (See EVENT:CPUIRQSELO.EV for details).
Reading the bit returns its current state.
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2.7.4.12 NVIC_ISPR1 Register (Offset = 204h) [reset = Oh]

NVIC_ISPR1 is shown in Figure 2-82 and described in Table 2-108.

Return to Summary Table.

Irg 32 to 63 Set Pending

This register is used to force interrupts into the pending state and determine which interrupts are currently

pending.
Figure 2-82. NVIC_ISPR1 Register
31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED ‘ SETPEND33 SETPEND32
R/W-0h R/W-0h R/W-0h
Table 2-108. NVIC_ISPR1 Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 SETPEND33 R/W Oh Wiriting O to this bit has no effect, writing 1 to this bit pends the
interrupt number 33 (See EVENT:CPUIRQSEL33.EV for details).
Reading the bit returns its current state.
0 SETPEND32 R/W Oh Writing O to this bit has no effect, writing 1 to this bit pends the
interrupt number 32 (See EVENT:CPUIRQSEL32.EV for details).
Reading the bit returns its current state.
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2.7.4.13 NVIC_ICPRO Register (Offset = 280h) [reset = Oh]
NVIC_ICPRO is shown in Figure 2-83 and described in Table 2-109.
Return to Summary Table.

Irg 0 to 31 Clear Pending
This register is used to clear pending interrupts and determine which interrupts are currently pending.

Figure 2-83. NVIC_ICPRO Register

31 30 29 28 27 26 25 24
CLRPEND31 | CLRPEND30 | CLRPEND29 | CLRPEND28 | CLRPEND27 | CLRPEND26 | CLRPEND25 | CLRPEND24
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
CLRPEND23 | CLRPEND22 | CLRPEND21 | CLRPEND20 | CLRPEND19 | CLRPEND18 | CLRPEND17 | CLRPEND16
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
CLRPEND15 | CLRPEND14 | CLRPEND13 | CLRPEND12 | CLRPEND1l | CLRPEND10 | CLRPEND9 | CLRPENDS
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
CLRPEND7 | CLRPEND6 | CLRPEND5 | CLRPEND4 | CLRPEND3 | CLRPEND2 | CLRPENDL1 | CLRPENDO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-109. NVIC_ICPRO Register Field Descriptions

Bit Field Type Reset Description

31 CLRPEND31 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 31 (See EVENT:CPUIRQSEL31.EV
for details). Reading the bit returns its current state.

30 CLRPEND30 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 30 (See EVENT:CPUIRQSEL30.EV
for details). Reading the bit returns its current state.

29 CLRPEND29 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 29 (See EVENT:CPUIRQSEL29.EV
for details). Reading the bit returns its current state.

28 CLRPEND28 R/W Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 28 (See EVENT:CPUIRQSEL28.EV
for details). Reading the bit returns its current state.

27 CLRPEND27 R/W Oh Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 27 (See EVENT:CPUIRQSEL27.EV
for details). Reading the bit returns its current state.

26 CLRPEND26 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 26 (See EVENT:CPUIRQSEL26.EV
for details). Reading the bit returns its current state.

25 CLRPEND25 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 25 (See EVENT:CPUIRQSEL25.EV
for details). Reading the bit returns its current state.

24 CLRPEND24 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 24 (See EVENT:CPUIRQSEL24.EV
for details). Reading the bit returns its current state.

23 CLRPEND23 RIW Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 23 (See EVENT:CPUIRQSEL23.EV
for details). Reading the bit returns its current state.

22 CLRPEND22 R/W Oh Writing 0 to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 22 (See EVENT:CPUIRQSEL22.EV
for details). Reading the bit returns its current state.
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Table 2-109. NVIC_ICPRO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21

CLRPEND21

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 21 (See EVENT:CPUIRQSEL21.EV
for details). Reading the bit returns its current state.

20

CLRPEND20

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 20 (See EVENT:CPUIRQSEL20.EV
for details). Reading the bit returns its current state.

19

CLRPEND19

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 19 (See EVENT:CPUIRQSEL19.EV
for details). Reading the bit returns its current state.

18

CLRPEND18

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 18 (See EVENT:CPUIRQSEL18.EV
for details). Reading the bit returns its current state.

17

CLRPEND17

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 17 (See EVENT:CPUIRQSEL17.EV
for details). Reading the bit returns its current state.

16

CLRPEND16

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 16 (See EVENT:CPUIRQSEL16.EV
for details). Reading the bit returns its current state.

15

CLRPEND15

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 15 (See EVENT:CPUIRQSEL15.EV
for details). Reading the bit returns its current state.

14

CLRPEND14

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 14 (See EVENT:CPUIRQSEL14.EV
for details). Reading the bit returns its current state.

13

CLRPEND13

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 13 (See EVENT:CPUIRQSEL13.EV
for details). Reading the bit returns its current state.

12

CLRPEND12

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 12 (See EVENT:CPUIRQSEL12.EV
for details). Reading the bit returns its current state.

11

CLRPEND11

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 11 (See EVENT:CPUIRQSEL11.EV
for details). Reading the bit returns its current state.

10

CLRPEND10

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 10 (See EVENT:CPUIRQSEL10.EV
for details). Reading the bit returns its current state.

CLRPEND9

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 9 (See EVENT:CPUIRQSEL9.EV
for details). Reading the bit returns its current state.

CLRPENDS8

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 8 (See EVENT:CPUIRQSELS8.EV
for details). Reading the bit returns its current state.

CLRPEND7

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 7 (See EVENT:CPUIRQSEL7.EV
for details). Reading the bit returns its current state.

CLRPEND6

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 6 (See EVENT:CPUIRQSEL6.EV
for details). Reading the bit returns its current state.

CLRPENDS5

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 5 (See EVENT:CPUIRQSELS5.EV
for details). Reading the bit returns its current state.

CLRPEND4

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 4 (See EVENT:CPUIRQSEL4.EV
for details). Reading the bit returns its current state.
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Table 2-109. NVIC_ICPRO Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

3 CLRPEND3

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 3 (See EVENT:CPUIRQSEL3.EV
for details). Reading the bit returns its current state.

2 CLRPEND2

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 2 (See EVENT:CPUIRQSEL2.EV
for details). Reading the bit returns its current state.

1 CLRPEND1

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 1 (See EVENT:CPUIRQSEL1.EV
for details). Reading the bit returns its current state.

0 CLRPENDO

R/W

Oh

Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt O (See EVENT:CPUIRQSELO.EV
for details). Reading the bit returns its current state.
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2.7.4.14 NVIC_ICPR1 Register (Offset = 284h) [reset = Oh]
NVIC_ICPR1 is shown in Figure 2-84 and described in Table 2-110.
Return to Summary Table.

Irg 32 to 63 Clear Pending
This register is used to clear pending interrupts and determine which interrupts are currently pending.

Figure 2-84. NVIC_ICPR1 Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED ‘ CLRPEND33 CLRPEND32
R/W-0h R/W-0h
Table 2-110. NVIC_ICPR1 Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

1 CLRPEND33 R/W Oh Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 33 (See EVENT:CPUIRQSEL33.EV
for details). Reading the bit returns its current state.

0 CLRPEND32 RIwW Oh Writing O to this bit has no effect, writing 1 to this bit clears the
corresponding pending interrupt 32 (See EVENT:CPUIRQSEL32.EV
for details). Reading the bit returns its current state.
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2.7.4.15 NVIC_IABRO Register (Offset = 300h) [reset = Oh]
NVIC_IABRO is shown in Figure 2-85 and described in Table 2-111.
Return to Summary Table.

Irg O to 31 Active Bit

This register is used to determine which interrupts are active. Each flag in the register corresponds to one

interrupt.
Figure 2-85. NVIC_IABRO Register
31 30 29 28 27 26 25 24
ACTIVE3L | ACTIVE30 ACTIVE29 | ACTIVE28 | ACTIVE27 | ACTIVE26 | ACTIVE25 | ACTIVE24
R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh
23 22 21 20 19 18 17 16
ACTIVE23 | ACTIVE22 ACTIVE2L | ACTIVE20 | ACTIVEI9 | ACTIVEI8 | ACTIVEL7 | ACTIVEL6
R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh
15 14 13 12 11 10 9 8
ACTIVE15 | ACTIVEl4 ACTIVE13 | ACTIVEI2 | ACTIVELL | ACTIVEI0 | ACTIVES | ACTIVES
R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh
7 6 5 4 3 2 1 0
ACTIVE7 | ACTIVE6 ACTIVES | ACTIVE4 | ACTIVE3 | ACTIVE2 | ACTIVEL | ACTIVEO
R-Oh R-0Oh R-0h R-0Oh R-0h R-0Oh R-0h R-0Oh
Table 2-111. NVIC_IABRO Register Field Descriptions
Bit Field Type Reset Description
31 ACTIVE31 R Oh Reading 0 from this bit implies that interrupt line 31 is not active.
Reading 1 from this bit implies that the interrupt line 31 is active (See
EVENT:CPUIRQSEL31.EV for details).
30 ACTIVE30 R Oh Reading O from this bit implies that interrupt line 30 is not active.
Reading 1 from this bit implies that the interrupt line 30 is active (See
EVENT:CPUIRQSEL3O0.EV for details).
29 ACTIVE29 R Oh Reading O from this bit implies that interrupt line 29 is not active.
Reading 1 from this bit implies that the interrupt line 29 is active (See
EVENT:CPUIRQSEL29.EV for details).
28 ACTIVEZ28 R Oh Reading 0 from this bit implies that interrupt line 28 is not active.
Reading 1 from this bit implies that the interrupt line 28 is active (See
EVENT:CPUIRQSEL28.EV for details).
27 ACTIVE27 R Oh Reading 0 from this bit implies that interrupt line 27 is not active.
Reading 1 from this bit implies that the interrupt line 27 is active (See
EVENT:CPUIRQSEL27.EV for details).
26 ACTIVE26 R Oh Reading 0 from this bit implies that interrupt line 26 is not active.
Reading 1 from this bit implies that the interrupt line 26 is active (See
EVENT:CPUIRQSEL26.EV for detalils).
25 ACTIVE25 R Oh Reading 0 from this bit implies that interrupt line 25 is not active.
Reading 1 from this bit implies that the interrupt line 25 is active (See
EVENT:CPUIRQSELZ25.EV for details).
24 ACTIVE24 R Oh Reading 0 from this bit implies that interrupt line 24 is not active.
Reading 1 from this bit implies that the interrupt line 24 is active (See
EVENT:CPUIRQSEL24.EV for details).
23 ACTIVEZ3 R Oh Reading O from this bit implies that interrupt line 23 is not active.
Reading 1 from this bit implies that the interrupt line 23 is active (See
EVENT:CPUIRQSEL23.EV for details).
22 ACTIVE22 R Oh Reading 0 from this bit implies that interrupt line 22 is not active.
Reading 1 from this bit implies that the interrupt line 22 is active (See
EVENT:CPUIRQSEL22.EV for details).
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Table 2-111. NVIC_IABRO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21

ACTIVE21

R

Oh

Reading 0 from this bit implies that interrupt line 21 is not active.
Reading 1 from this bit implies that the interrupt line 21 is active (See
EVENT:CPUIRQSEL21.EV for details).

20

ACTIVE20

Oh

Reading 0 from this bit implies that interrupt line 20 is not active.
Reading 1 from this bit implies that the interrupt line 20 is active (See
EVENT:CPUIRQSELZ20.EV for details).

19

ACTIVE19

Oh

Reading 0 from this bit implies that interrupt line 19 is not active.
Reading 1 from this bit implies that the interrupt line 19 is active (See
EVENT:CPUIRQSEL19.EV for details).

18

ACTIVE18

Oh

Reading 0 from this bit implies that interrupt line 18 is not active.
Reading 1 from this bit implies that the interrupt line 18 is active (See
EVENT:CPUIRQSEL18.EV for details).

17

ACTIVE17

Oh

Reading 0 from this bit implies that interrupt line 17 is not active.
Reading 1 from this bit implies that the interrupt line 17 is active (See
EVENT:CPUIRQSEL17.EV for details).

16

ACTIVE16

Oh

Reading 0 from this bit implies that interrupt line 16 is not active.
Reading 1 from this bit implies that the interrupt line 16 is active (See
EVENT:CPUIRQSEL16.EV for details).

15

ACTIVE15

Oh

Reading 0 from this bit implies that interrupt line 15 is not active.
Reading 1 from this bit implies that the interrupt line 15 is active (See
EVENT:CPUIRQSEL15.EV for details).

14

ACTIVE14

Oh

Reading 0 from this bit implies that interrupt line 14 is not active.
Reading 1 from this bit implies that the interrupt line 14 is active (See
EVENT:CPUIRQSEL14.EV for details).

13

ACTIVE13

Oh

Reading 0 from this bit implies that interrupt line 13 is not active.
Reading 1 from this bit implies that the interrupt line 13 is active (See
EVENT:CPUIRQSEL13.EV for details).

12

ACTIVE12

Oh

Reading 0 from this bit implies that interrupt line 12 is not active.
Reading 1 from this bit implies that the interrupt line 12 is active (See
EVENT:CPUIRQSEL12.EV for details).

11

ACTIVE1l

Oh

Reading 0 from this bit implies that interrupt line 11 is not active.
Reading 1 from this bit implies that the interrupt line 11 is active (See
EVENT:CPUIRQSEL11.EV for details).

10

ACTIVE10

Oh

Reading 0 from this bit implies that interrupt line 10 is not active.
Reading 1 from this bit implies that the interrupt line 10 is active (See
EVENT:CPUIRQSEL10.EV for details).

ACTIVE9

Oh

Reading 0 from this bit implies that interrupt line 9 is not active.
Reading 1 from this bit implies that the interrupt line 9 is active (See
EVENT:CPUIRQSELO9.EV for details).

ACTIVES

Oh

Reading 0 from this bit implies that interrupt line 8 is not active.
Reading 1 from this bit implies that the interrupt line 8 is active (See
EVENT:CPUIRQSELS.EV for details).

ACTIVE7

Oh

Reading 0 from this bit implies that interrupt line 7 is not active.
Reading 1 from this bit implies that the interrupt line 7 is active (See
EVENT:CPUIRQSEL?7.EV for details).

ACTIVEG

Oh

Reading 0 from this bit implies that interrupt line 6 is not active.
Reading 1 from this bit implies that the interrupt line 6 is active (See
EVENT:CPUIRQSELG6.EV for details).

ACTIVES

Oh

Reading 0 from this bit implies that interrupt line 5 is not active.
Reading 1 from this bit implies that the interrupt line 5 is active (See
EVENT:CPUIRQSELS5.EV for details).

ACTIVE4

Oh

Reading 0 from this bit implies that interrupt line 4 is not active.
Reading 1 from this bit implies that the interrupt line 4 is active (See
EVENT:CPUIRQSEL4.EV for details).
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Table 2-111. NVIC_IABRO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

ACTIVE3

R

Oh

Reading 0 from this bit implies that interrupt line 3 is not active.
Reading 1 from this bit implies that the interrupt line 3 is active (See
EVENT:CPUIRQSELS3.EV for details).

ACTIVE2

Oh

Reading 0 from this bit implies that interrupt line 2 is not active.
Reading 1 from this bit implies that the interrupt line 2 is active (See
EVENT:CPUIRQSELZ2.EV for details).

ACTIVEL

Oh

Reading 0 from this bit implies that interrupt line 1 is not active.
Reading 1 from this bit implies that the interrupt line 1 is active (See
EVENT:CPUIRQSEL1.EV for details).

ACTIVEO

Oh

Reading 0 from this bit implies that interrupt line 0 is not active.
Reading 1 from this bit implies that the interrupt line O is active (See
EVENT:CPUIRQSELO.EV for details).
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2.7.4.16 NVIC_IABR1 Register (Offset = 304h) [reset = Oh]

NVIC_IABR1 is shown in Figure 2-86 and described in Table 2-112.
Return to Summary Table.

Irg 32 to 63 Active Bit
This register is used to determine which interrupts are active. Each flag in the register corresponds to one
interrupt.

Figure 2-86. NVIC_IABR1 Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED ‘ ACTIVE33 ACTIVE32
R-0Oh R-0h R-0Oh

Table 2-112. NVIC_IABR1 Register Field Descriptions

Bit Field Type Reset Description

31-2 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

1 ACTIVES3 R Oh Reading 0 from this bit implies that interrupt line 33 is not active.
Reading 1 from this bit implies that the interrupt line 33 is active (See
EVENT:CPUIRQSEL33.EV for details).

0 ACTIVE32 R Oh Reading 0 from this bit implies that interrupt line 32 is not active.
Reading 1 from this bit implies that the interrupt line 32 is active (See
EVENT:CPUIRQSEL32.EV for detalils).
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2.7.4.17 NVIC_IPRO Register (Offset = 400h) [reset = 0Oh]
NVIC_IPRO is shown in Figure 2-87 and described in Table 2-113.
Return to Summary Table.

Irg O to 3 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-87. NVIC_IPRO Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_3 PRI_2 PRI_1 PRI_O
R/W-Oh R/W-Oh R/W-Oh R/W-Oh
Table 2-113. NVIC_IPRO Register Field Descriptions
Bit Field Type Reset Description
31-24 | PRI_3 RIW Oh Priority of interrupt 3 (See EVENT:CPUIRQSEL3.EV for details).
23-16 | PRI_2 RIW Oh Priority of interrupt 2 (See EVENT:CPUIRQSEL2.EV for details).
15-8 PRI_1 RIW Oh Priority of interrupt 1 (See EVENT:CPUIRQSEL1.EV for details).
7-0 PRI_O R/W Oh Priority of interrupt 0 (See EVENT:CPUIRQSELO.EV for details).
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2.7.4.18 NVIC_IPR1 Register (Offset = 404h) [reset = 0Oh]

NVIC_IPR1 is shown in Figure 2-88 and described in Table 2-114.

Return to Summary Table.

Irg 4 to 7 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-88. NVIC_IPR1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_7 | PRI_6 | PRI_5 | PRI_4
R/W-Oh R/W-0h R/W-Oh R/W-Oh

Table 2-114. NVIC_IPR1 Register Field Descriptions

Bit Field Type Reset Description
31-24  |PRI_7 RIW Oh Priority of interrupt 7 (See EVENT:CPUIRQSEL7.EV for detalils).
23-16 | PRI_6 RIW Oh Priority of interrupt 6 (See EVENT:CPUIRQSELBG.EV for details).
15-8 PRI_S RiwW Oh Priority of interrupt 5 (See EVENT:CPUIRQSELS5.EV for details).
7-0 PRI_4 RIW Oh Priority of interrupt 4 (See EVENT:CPUIRQSELA4.EV for details).
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2.7.4.19 NVIC_IPR2 Register (Offset = 408h) [reset = Oh]
NVIC_IPR2 is shown in Figure 2-89 and described in Table 2-115.

Return to Summary Table.

Irg 8 to 11 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-89. NVIC_IPR2 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_11 PRI_10 PRI_9 PRI_8
R/W-Oh R/W-Oh R/W-Oh R/W-Oh
Table 2-115. NVIC_IPR2 Register Field Descriptions
Bit Field Type Reset Description
31-24  |PRI_11 RIW Oh Priority of interrupt 11 (See EVENT:CPUIRQSEL11.EV for detalils).
23-16 | PRI_10 RIW Oh Priority of interrupt 10 (See EVENT:CPUIRQSEL10.EV for details).
15-8 PRI_9 RIW Oh Priority of interrupt 9 (See EVENT:CPUIRQSEL9.EV for details).
7-0 PRI_8 R/W Oh Priority of interrupt 8 (See EVENT:CPUIRQSELS.EV for details).
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2.7.4.20 NVIC_IPR3 Register (Offset = 40Ch) [reset = Oh]
NVIC_IPR3 is shown in Figure 2-90 and described in Table 2-116.
Return to Summary Table.

Irg 12 to 15 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-90. NVIC_IPR3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_15 | PRI_14 | PRI_13 | PRI_12
R/W-Oh R/W-0h R/W-Oh R/W-Oh

Table 2-116. NVIC_IPR3 Register Field Descriptions

Bit Field Type Reset Description
31-24  |PRI_15 RIW Oh Priority of interrupt 15 (See EVENT:CPUIRQSEL15.EV for details).
23-16 | PRI_14 RIW Oh Priority of interrupt 14 (See EVENT:CPUIRQSEL14.EV for details).
15-8 PRI_13 RiwW Oh Priority of interrupt 13 (See EVENT:CPUIRQSEL13.EV for details).
7-0 PRI_12 RIW Oh Priority of interrupt 12 (See EVENT:CPUIRQSEL12.EV for details).
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2.7.4.21 NVIC_IPR4 Register (Offset = 410h) [reset = 0Oh]
NVIC_IPR4 is shown in Figure 2-91 and described in Table 2-117.
Return to Summary Table.

Irg 16 to 19 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-91. NVIC_IPR4 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_19 | PRI_18 | PRI_17 | PRI_16
R/W-Oh R/W-Oh R/W-Oh R/W-Oh
Table 2-117. NVIC_IPR4 Register Field Descriptions
Bit Field Type Reset Description
31-24 | PRI_19 RIW Oh Priority of interrupt 19 (See EVENT:CPUIRQSEL19.EV for detalils).
23-16 | PRI_18 RIW Oh Priority of interrupt 18 (See EVENT:CPUIRQSEL18.EV for details).
15-8 PRI_17 RIW Oh Priority of interrupt 17 (See EVENT:CPUIRQSEL17.EV for details).
7-0 PRI_16 R/W Oh Priority of interrupt 16 (See EVENT:CPUIRQSEL16.EV for details).
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2.7.4.22 NVIC_IPR5 Register (Offset = 414h) [reset = 0h]
NVIC_IPR5 is shown in Figure 2-92 and described in Table 2-118.
Return to Summary Table.

Irg 20 to 23 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-92. NVIC_IPR5 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_23 | PRI_22 | PRI_21 | PRI_20
R/W-Oh R/W-0h R/W-Oh R/W-Oh

Table 2-118. NVIC_IPR5 Register Field Descriptions

Bit Field Type Reset Description
31-24  |PRI_23 RIW Oh Priority of interrupt 23 (See EVENT:CPUIRQSEL23.EV for details).
23-16 | PRI_22 RIW Oh Priority of interrupt 22 (See EVENT:CPUIRQSEL22.EV for details).
15-8 PRI_21 RiwW Oh Priority of interrupt 21 (See EVENT:CPUIRQSEL21.EV for details).
7-0 PRI_20 RIW Oh Priority of interrupt 20 (See EVENT:CPUIRQSELZ20.EV for details).
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2.7.4.23 NVIC_IPR6 Register (Offset = 418h) [reset = Oh]
NVIC_IPR6 is shown in Figure 2-93 and described in Table 2-119.
Return to Summary Table.

Irg 24 to 27 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-93. NVIC_IPR6 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_27 | PRI_26 | PRI_25 | PRI_24
R/W-Oh R/W-Oh R/W-Oh R/W-Oh
Table 2-119. NVIC_IPR6 Register Field Descriptions
Bit Field Type Reset Description
31-24 | PRI_27 RIW Oh Priority of interrupt 27 (See EVENT:CPUIRQSEL27.EV for detalils).
23-16 | PRI_26 RIW Oh Priority of interrupt 26 (See EVENT:CPUIRQSEL26.EV for details).
15-8 PRI_25 RIW Oh Priority of interrupt 25 (See EVENT:CPUIRQSEL25.EV for details).
7-0 PRI_24 R/W Oh Priority of interrupt 24 (See EVENT:CPUIRQSEL24.EV for details).
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2.7.4.24 NVIC_IPR7 Register (Offset = 41Ch) [reset = 0Oh]
NVIC_IPR7 is shown in Figure 2-94 and described in Table 2-120.
Return to Summary Table.

Irg 28 to 31 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest
priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the
setting in AIRCR.PRIGROUP.

Figure 2-94. NVIC_IPR7 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_31 | PRI_30 | PRI_29 | PRI_28
R/W-Oh R/W-0h R/W-Oh R/W-Oh

Table 2-120. NVIC_IPR7 Register Field Descriptions

Bit Field Type Reset Description
31-24  |PRI_31 RIW Oh Priority of interrupt 31 (See EVENT:CPUIRQSEL31.EV for details).
23-16 | PRI_30 RIW Oh Priority of interrupt 30 (See EVENT:CPUIRQSEL30.EV for details).
15-8 PRI_29 RiwW Oh Priority of interrupt 29 (See EVENT:CPUIRQSEL29.EV for details).
7-0 PRI_28 RIW Oh Priority of interrupt 28 (See EVENT:CPUIRQSEL28.EV for details).
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2.7.4.25 NVIC_IPR8 Register (Offset = 420h) [reset = Oh]
NVIC_IPR8 is shown in Figure 2-95 and described in Table 2-121.

Return to Summary Table.
Irg 32 to 35 Priority

This register is used to assign a priority from 0 to 255 to each of the available interrupts. 0 is the highest

priority, and 255 is the lowest. The interpretation of the Interrupt Priority Registers changes based on the

setting in AIRCR.PRIGROUP.

Figure 2-95. NVIC_IPR8 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED PRI_33 | PRI_32
R/W-0h R/W-0h R/W-0h
Table 2-121. NVIC_IPR8 Register Field Descriptions
Bit Field Type Reset Description
31-16 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
15-8 PRI_33 RIW Oh Priority of interrupt 33 (See EVENT:CPUIRQSEL33.EV for details).
7-0 PRI_32 RIW Oh Priority of interrupt 32 (See EVENT:CPUIRQSEL32.EV for details).
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2.7.4.26 CPUID Register (Offset = DOOh) [reset = 412FC231h]
CPUID is shown in Figure 2-96 and described in Table 2-122.

Return to Summary Table.

CPUID Base
This register determines the ID number of the processor core, the version number of the processor core
and the implementation details of the processor core.

Figure 2-96. CPUID Register

31 30 29 28 26 25 23 22 21 20 19 18 17 16
IMPLEMENTER VARIANT ‘ CONSTANT
R-2h R-Fh
15 14 13 12 10 9 7 6 5 4 3 2 1 0
PARTNO ‘ REVISION
R-1h
Table 2-122. CPUID Register Field Descriptions
Bit Field Type Reset Description
31-24 IMPLEMENTER R 41h Implementor code.
23-20 | VARIANT R 2h Implementation defined variant number.
19-16 | CONSTANT R Fh Reads as OxF
15-4 PARTNO R C23h Number of processor within family.
3-0 REVISION R 1h Implementation defined revision number.
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2.7.4.27 ICSR Register (Offset = D0O4h) [reset = X]

ICSR is shown in Figure 2-97 and described in Table 2-123.

Return to Summary Table.

Interrupt Control State

This register is used to set a pending Non-Maskable Interrupt (NMI), set or clear a pending SVC, set or
clear a pending SysTick, check for pending exceptions, check the vector number of the highest priority
pended exception, and check the vector number of the active exception.

Figure 2-97. ICSR Register

31 30 29 28 27 26 25 24
NMIPENDSET | RESERVED | PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR | RESERVED
R/W-0h R/W-Oh R/W-Oh W-X R/W-Oh W-X R-Oh
23 22 21 20 19 18 17 16

ISRPREEMPT | ISRPENDING RESERVED \ VECTPENDING
R-Oh R-Oh R-Oh R-Oh
15 14 13 12 11 10 9 8
VECTPENDING RETTOBASE RESERVED VECTACTIVE

R-Oh R-Oh R-Oh R-Oh

7 6 5 4 3 2 1 0

VECTACTIVE
R-Oh

Table 2-123. ICSR Register Field Descriptions

Bit Field Type Reset Description

31 NMIPENDSET R/W Oh Set pending NMI bit. Setting this bit pends and activates an NMI.
Because NMI is the highest-priority interrupt, it takes effect as soon
as it registers.

0: No action

1: Set pending NMI

30-29 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

28 PENDSVSET R/W Oh Set pending pendSV bit.
0: No action
1: Set pending PendSV

27 PENDSVCLR w X Clear pending pendSV bit
0: No action
1: Clear pending pendSV

26 PENDSTSET R/W Oh Set a pending SysTick bit.
0: No action
1: Set pending SysTick

25 PENDSTCLR w X Clear pending SysTick bit
0: No action
1: Clear pending SysTick

24 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

23 ISRPREEMPT R Oh This field can only be used at debug time. It indicates that a pending
interrupt is to be taken in the next running cycle. If
DHCSR.C_MASKINTS= 0, the interrupt is serviced.

0: A pending exception is not serviced.

1: A pending exception is serviced on exit from the debug halt state

22 ISRPENDING R Oh Interrupt pending flag. Excludes NMI and faults.
0x0: Interrupt not pending
0x1: Interrupt pending

21-18 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 2-123. ICSR Register Field Descriptions (continued)
Bit Field Type Reset Description
17-12 | VECTPENDING R Oh Pending ISR number field. This field contains the interrupt number of
the highest priority pending ISR.
11 RETTOBASE R Oh Indicates whether there are preempted active exceptions:

0: There are preempted active exceptions to execute
1: There are no active exceptions, or the currently-executing
exception is the only active exception.

10-9 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
8-0 VECTACTIVE R Oh Active ISR number field. Reset clears this field.
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2.7.4.28 VTOR Register (Offset = D08h) [reset = Oh]

VTOR is shown in Figure 2-98 and described in Table 2-124.

Return to Summary Table.

Vector Table Offset

This register is used to relocated the vector table base address. The vector table base offset determines
the offset from the bottom of the memory map. The two most significant bits and the seven least
significant bits of the vector table base offset must be 0. The portion of vector table base offset that is
allowed to change is TBLOFF.

Figure 2-98. VTOR Register

31 30 29 28 27 26 25 24
RESERVED TBLOFF
R/W-0h R/W-0h
23 22 21 20 19 18 17 16
TBLOFF
R/W-0h
15 14 13 12 11 10 9 8
TBLOFF
R/W-0h
7 6 ) 4 S 2 1 0
TBLOFF RESERVED
R/W-0h R/W-0h

Table 2-124. VTOR Register Field Descriptions

Bit Field Type Reset Description
31-30 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
29-7 TBLOFF RIW Oh Bits 29 down to 7 of the vector table base offset.
6-0 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any

other value than the reset value may result in undefined behavior.
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2.7.4.29 AIRCR Register (Offset = DOCh) [reset = FA050000h]
AIRCR is shown in Figure 2-99 and described in Table 2-125.
Return to Summary Table.

Application Interrupt/Reset Control

This register is used to determine data endianness, clear all active state information for debug or to
recover from a hard failure, execute a system reset, alter the priority grouping position (binary point).

Figure 2-99. AIRCR Register

31

30

29

28

27 26 25 24

VECTKEY

R/W-FA05h

23

22

21

20

19 18 17 16

VECTKEY

R/W-FA05h

15

14

13

12

11 10 9 8

ENDIANESS

RESERVED

PRIGROUP

R-0Oh

R/W-0h

7

5

3 2 1 0

RESERVED

SYSRESETRE | VECTCLRACTI | VECTRESET
Q VE

R/W-0h

W-0h W-0h W-0h

Table 2-125. AIRCR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-16

VECTKEY

R/W

FAO5h

Register key. Writing to this register (AIRCR) requires Ox05FA in
VECTKEY. Otherwise the write value is ignored. Read always
returns OXFAOQ5.

15

ENDIANESS

Oh

Data endianness bit
Oh = Little endian
1h = Big endian

14-11

RESERVED

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

10-8

PRIGROUP

R/W

Oh

Interrupt priority grouping field. This field is a binary point position
indicator for creating subpriorities for exceptions that share the same
pre-emption level. It divides the PRI_n field in the Interrupt Priority
Registers (NVIC_IPRO, NVIC_IPR1,..., and NVIC_IPRS8) into a pre-
emption level and a subpriority level. The binary point is a left-of
value. This means that the PRIGROUP value represents a point
starting at the left of the Least Significant Bit (LSB). The lowest value
might not be 0 depending on the humber of bits allocated for
priorities, and implementation choices.

7-3

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

SYSRESETREQ

Oh

Requests a warm reset. Setting this bit does not prevent Halting
Debug from running.

VECTCLRACTIVE

Oh

Clears all active state information for active NMI, fault, and
interrupts. It is the responsibility of the application to reinitialize the
stack. This bit is for returning to a known state during debug. The bit
self-clears. IPSR is not cleared by this operation. So, if used by an
application, it must only be used at the base level of activation, or
within a system handler whose active bit can be set.

VECTRESET

Oh

System Reset bit. Resets the system, with the exception of debug
components. This bit is reserved for debug use and can be written to
1 only when the core is halted. The bit self-clears. Writing this bit to
1 while core is not halted may result in unpredictable behavior.
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2.7.4.30 SCR Register (Offset = D10h) [reset = Oh]

SCR is shown in Figure 2-100 and described in Table 2-126.

Return to Summary Table.

System Control
This register is used for power-management functions, i.e., signaling to the system when the processor
can enter a low power state, controlling how the processor enters and exits low power states.

Figure 2-100. SCR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED | SEVONPEND | RESERVED | SLEEPDEEP | SLEEPONEXIT| RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 2-126. SCR Register Field Descriptions
Bit Field Type Reset Description
31-5 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
4 SEVONPEND R/W Oh Send Event on Pending bit:
0: Only enabled interrupts or events can wakeup the processor,
disabled interrupts are excluded
1: Enabled events and all interrupts, including disabled interrupts,
can wakeup the processor.
When an event or interrupt enters pending state, the event signal
wakes up the processor from WFE. If
the processor is not waiting for an event, the event is registered and
affects the next WFE.
The processor also wakes up on execution of an SEV instruction.
3 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
2 SLEEPDEEP R/W Oh Controls whether the processor uses sleep or deep sleep as its low
power mode
Oh = Sleep
1h = Deep sleep
1 SLEEPONEXIT R/W Oh Sleep on exit when returning from Handler mode to Thread mode.
Enables interrupt driven applications to avoid returning to empty
main application.
0: Do not sleep when returning to thread mode
1: Sleep on ISR exit
0 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.31 CCR Register (Offset = D14h) [reset = 200h]
CCR is shown in Figure 2-101 and described in Table 2-127.

Return to Summary Table.
Configuration Control

This register is used to enable NMI, HardFault and FAULTMASK to ignore bus fault, trap divide by zero
and unaligned accesses, enable user access to the Software Trigger Interrupt Register (STIR), control

entry to Thread Mode.

Figure 2-101. CCR Register

31

30

29 28 27 26 25 24

RESERVED

R/W-0h

23

22

21 20 19 18 17 16

RESERVED

R/W-0h

15

14

13 12 11 10 9 8

RESERVED STKALIGN BFHFNMIGN

R/W-0h R/W-1h R/W-0h

6

5 4 8 2 1 0

RESERVED

DIV_O_TRP | UNALIGN_TRP | RESERVED | USERSETMPE | NONBASETHR
ND EDENA

R/W-0h

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-127. CCR Register Field Descriptions

Bit

Field

Type Reset Description

31-10

RESERVED

RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

STKALIGN

R/W 1h Stack alignment bit.

0: Only 4-byte alignment is guaranteed for the SP used prior to the
exception on exception entry.

1: On exception entry, the SP used prior to the exception is adjusted
to be 8-byte aligned and the context to restore it is saved. The SP is
restored on the associated exception return.

BFHFNMIGN

R/W Oh Enables handlers with priority -1 or -2 to ignore data BusFaults
caused by load and store instructions. This applies to the HardFault,
NMI, and FAULTMASK escalated handlers:

0: Data BusFaults caused by load and store instructions cause a
lock-up

1: Data BusFaults caused by load and store instructions are ignored.
Set this bit to 1 only when the handler and its data are in absolutely
safe memory. The normal use

of this bit is to probe system devices and bridges to detect problems.

7-5

RESERVED

RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

DIV_0_TRP

R/W Oh Enables faulting or halting when the processor executes an SDIV or
UDIV instruction with a divisor of 0:

0: Do not trap divide by 0. In this mode, a divide by zero returns a
quotient of 0.

1: Trap divide by 0. The relevant Usage Fault Status Register bit is
CFSR.DIVBYZERO.

UNALIGN_TRP

R/W Oh Enables unaligned access traps:

0: Do not trap unaligned halfword and word accesses

1: Trap unaligned halfword and word accesses. The relevant Usage
Fault Status Register bit is CFSR.UNALIGNED.

If this bit is set to 1, an unaligned access generates a UsageFault.
Unaligned LDM, STM, LDRD, and STRD instructions always fault
regardless of the value in UNALIGN_TRP.
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Table 2-127. CCR Register Field Descriptions (continued)

Bit Field Type Reset Description

2 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

1 USERSETMPEND R/W Oh Enables unprivileged software access to STIR:
0: User code is not allowed to write to the Software Trigger Interrupt
register (STIR).
1: User code can write the Software Trigger Interrupt register (STIR)
to trigger (pend) a Main exception, which is associated with the Main
stack pointer.

0 NONBASETHREDENA R/W Oh Indicates how the processor enters Thread mode:

0: Processor can enter Thread mode only when no exception is
active.

1: Processor can enter Thread mode from any level using the
appropriate return value (EXC_RETURN).

Exception returns occur when one of the following instructions loads
a value of OXFXXXXXXX into the PC while in Handler mode:

- POP/LDM which includes loading the PC.

- LDR with PC as a destination.

- BX with any register.

The value written to the PC is intercepted and is referred to as the
EXC_RETURN value.
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2.7.4.32 SHPR1 Register (Offset = D18h) [reset = Oh]

SHPR1 is shown in Figure 2-102 and described in Table 2-128.

Return to Summary Table.

System Handlers 4-7 Priority

This register is used to prioritize the following system handlers: Memory manage, Bus fault, and Usage
fault. System Handlers are a special class of exception handler that can have their priority set to any of
the priority levels. Most can be masked on (enabled) or off (disabled). When disabled, the fault is always
treated as a Hard Fault.

Figure 2-102. SHPR1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED \ PRI_6 \ PRI_5 \ PRI_4
R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-128. SHPR1 Register Field Descriptions

Bit Field Type Reset Description
31-24 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
23-16 PRI_6 RIW Oh Priority of system handler 6. UsageFault
15-8 PRI_S RIW Oh Priority of system handler 5: BusFault
70 PRI_4 RIW Oh Priority of system handler 4: MemManage
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2.7.4.33 SHPR2 Register (Offset = D1Ch) [reset = 0h]
SHPR2 is shown in Figure 2-103 and described in Table 2-129.

Return to Summary Table.

System Handlers 8-11 Priority

This register is used to prioritize the SVC handler. System Handlers are a special class of exception
handler that can have their priority set to any of the priority levels. Most can be masked on (enabled) or off
(disabled). When disabled, the fault is always treated as a Hard Fault.

Figure 2-103. SHPR2 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
PRI_11 ‘ RESERVED
R/W-0h R/W-0h
Table 2-129. SHPR2 Register Field Descriptions
Bit Field Type Reset Description
31-24 PRI_11 RIW Oh Priority of system handler 11. SVCall
23-0 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.34 SHPR3 Register (Offset = D20h) [reset = Oh]

SHPR3 is shown in Figure 2-104 and described in Table 2-130.

Return to Summary Table.

System Handlers 12-15 Priority

This register is used to prioritize the following system handlers: SysTick, PendSV and Debug Monitor.
System Handlers are a special class of exception handler that can have their priority set to any of the
priority levels. Most can be masked on (enabled) or off (disabled). When disabled, the fault is always
treated as a Hard Fault.

Figure 2-104. SHPR3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRI_15 \ PRI_14 | RESERVED | PRI_12
R/W-0h R/W-0h R/W-Oh R/W-Oh

Table 2-130. SHPR3 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_15 RIW Oh Priority of system handler 15. SysTick exception
23-16 PRI_14 RIW Oh Priority of system handler 14. Pend SV
15-8 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
7-0 PRI_12 RIW Oh Priority of system handler 12. Debug Monitor
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2.7.4.35 SHCSR Register (Offset = D24h) [reset = 0h]

SHCSR is shown in Figure 2-105 and described in Table 2-131.
Return to Summary Table.

System Handler Control and State
This register is used to enable or disable the system handlers, determine the pending status of bus fault,
mem manage fault, and SVC, determine the active status of the system handlers. If a fault condition

occurs while its fault handler is disabled, the fault escalates to a Hard Fault.

Figure 2-105. SHCSR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED USGFAULTEN | BUSFAULTEN | MEMFAULTEN
A A A
R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
SVCALLPEND | BUSFAULTPE | MEMFAULTPE | USGFAULTPE | SYSTICKACT PENDSVACT RESERVED MONITORACT
ED NDED NDED NDED
R-Oh R-0h R-Oh R-0h R-0Oh R-0h R-0Oh R-0h
7 6 5 4 3 2 1 0
SVCALLACT RESERVED USGFAULTAC RESERVED BUSFAULTAC | MEMFAULTAC
T T T
R-Oh R-Oh R-0Oh R-0h R-0Oh R-0h
Table 2-131. SHCSR Register Field Descriptions
Bit Field Type Reset Description
31-19 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
18 USGFAULTENA RIW Oh Usage fault system handler enable
Oh = Exception disabled
1h = Exception enabled
17 BUSFAULTENA R/W Oh Bus fault system handler enable
Oh = Exception disabled
1h = Exception enabled
16 MEMFAULTENA RIW Oh MemManage fault system handler enable
Oh = Exception disabled
1h = Exception enabled
15 SVCALLPENDED R Oh svcall pending
Oh = Exception is not active
1h = Exception is pending.
14 BUSFAULTPENDED R Oh BusFault pending
Oh = Exception is not active
1h = Exception is pending.
13 MEMFAULTPENDED R Oh MemManage exception pending
Oh = Exception is not active
1h = Exception is pending.
12 USGFAULTPENDED R Oh Usage fault pending
Oh = Exception is not active
1h = Exception is pending.
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Table 2-131. SHCSR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

11

SYSTICKACT

R

Oh

SysTick active flag.
0x0: Not active
0x1: Active

Oh = Exception is not active
1h = Exception is active

10

PENDSVACT

Oh

PendSV active
0x0: Not active
0x1: Active

RESERVED

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

MONITORACT

Oh

Debug monitor active
Oh = Exception is not active
1h = Exception is active

SVCALLACT

Oh

SVCall active
Oh = Exception is not active
1h = Exception is active

6-4

RESERVED

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

USGFAULTACT

Oh

UsageFault exception active
Oh = Exception is not active
1h = Exception is active

RESERVED

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

BUSFAULTACT

Oh

BusFault exception active
Oh = Exception is not active
1h = Exception is active

MEMFAULTACT

Oh

MemManage exception active
Oh = Exception is not active
1h = Exception is active
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2.7.4.36 CFSR Register (Offset = D28h) [reset = 0h]

CFSR is shown in Figure 2-106 and described in Table 2-132.

Return to Summary Table.

Configurable Fault Status

This register is used to obtain information about local faults. These registers include three subsections:
The first byte is Memory Manage Fault Status Register (MMFSR). The second byte is Bus Fault Status
Register (BFSR). The higher half-word is Usage Fault Status Register (UFSR). The flags in these registers
indicate the causes of local faults. Multiple flags can be set if more than one fault occurs. These register
are read/write-clear. This means that they can be read normally, but writing a 1 to any bit clears that bit.
The CFSR is byte accessible. CFSR or its subregisters can be accessed as follows:

The following accesses are possible to the CFSR register:

- access the complete register with a word access to OXEOOOED28.

- access the MMFSR with a byte access to 0OXEOOOED28

- access the MMFSR and BFSR with a halfword access to OXEOOOED28

- access the BFSR with a byte access to OXxEOOOED29

- access the UFSR with a halfword access to OXEOOOED2A.

Figure 2-106. CFSR Register

31 30 29 28 27 26 25 24
RESERVED | DIVBYZERO | UNALIGNED
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED | NocP | | INVPC | INVSTATE | UNDEFINSTR
R/W-0h R/W-Oh R/W-Oh R/W-Oh R/W-Oh
15 14 13 12 11 10 9 8
BFARVALID | RESERVED | STKERR | UNSTKERR |IMPRECISERR| PRECISERR | IBUSERR
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
MMARVALID | RESERVED | MSTKERR | MUNSTKERR | RESERVED | DACCVIOL | IACCVIOL
R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh R/W-Oh

Table 2-132. CFSR Register Field Descriptions

Bit Field Type Reset Description
31-26 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
25 DIVBYZERO RIW Oh When CCR.DIV_0_TRP (see Configuration Control Register on page

8-26) is enabled and an SDIV or UDIV instruction is used with a
divisor of 0, this fault occurs The instruction is executed and the
return PC points to it. If CCR.DIV_0_TRP is not set, then the divide
returns a quotient of 0.

24 UNALIGNED RIW Oh When CCR.UNALIGN_TRP is enabled, and there is an attempt to
make an unaligned memory access, then this fault occurs. Unaligned
LDM/STM/LDRD/STRD instructions always fault irrespective of the
setting of CCR.UNALIGN_TRP.

23-20 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

19 NOCP R/W Oh Attempt to use a coprocessor instruction. The processor does not
support coprocessor instructions.

18 INVPC RIW Oh Attempt to load EXC_RETURN into PC illegally. Invalid instruction,
invalid context, invalid value. The return PC points to the instruction
that tried to set the PC.
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Table 2-132. CFSR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

17

INVSTATE

R/W

Oh

Indicates an attempt to execute in an invalid EPSR state (e.g. after a
BX type instruction has changed state). This includes state change
after entry to or return from exception, as well as from inter-working
instructions. Return PC points to faulting instruction, with the invalid
state.

16

UNDEFINSTR

R/W

Oh

This bit is set when the processor attempts to execute an undefined
instruction. This is an instruction that the processor cannot decode.
The return PC points to the undefined instruction.

15

BFARVALID

R/W

Oh

This bit is set if the Bus Fault Address Register (BFAR) contains a
valid address. This is true after a bus fault where the address is
known. Other faults can clear this bit, such as a Mem Manage fault
occurring later. If a Bus fault occurs that is escalated to a Hard Fault
because of priority, the Hard Fault handler must clear this bit. This
prevents problems if returning to a stacked active Bus fault handler
whose BFAR value has been overwritten.

14-13

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

12

STKERR

R/IW

Oh

Stacking from exception has caused one or more bus faults. The SP
is still adjusted and the values in the context area on the stack might
be incorrect. BFAR is not written.

11

UNSTKERR

R/W

Oh

Unstack from exception return has caused one or more bus faults.
This is chained to the handler, so that the original return stack is still
present. SP is not adjusted from failing return and new save is not
performed. BFAR is not written.

10

IMPRECISERR

R/W

Oh

Imprecise data bus error. It is a BusFault, but the Return PC is not
related to the causing instruction. This is not a synchronous fault.
So, if detected when the priority of the current activation is higher
than the Bus Fault, it only pends. Bus fault activates when returning
to a lower priority activation. If a precise fault occurs before returning
to a lower priority exception, the handler detects both
IMPRECISERR set and one of the precise fault status bits set at the
same time. BFAR is not written.

PRECISERR

R/W

Oh

Precise data bus error return.

IBUSERR

R/W

Oh

Instruction bus error flag. This flag is set by a prefetch error. The
fault stops on the instruction, so if the error occurs under a branch
shadow, no fault occurs. BFAR is not written.

MMARVALID

R/W

Oh

Memory Manage Address Register (MMFAR) address valid flag. A
later-arriving fault, such as a bus fault, can clear a memory manage
fault.. If a MemManage fault occurs that is escalated to a Hard Fault
because of priority, the Hard Fault handler must clear this bit. This
prevents problems on return to a stacked active MemManage
handler whose MMFAR value has been overwritten.

6-5

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

MSTKERR

R/W

Oh

Stacking from exception has caused one or more access violations.
The SP is still adjusted and the values in the context area on the
stack might be incorrect. MMFAR is not written.

MUNSTKERR

R/W

Oh

Unstack from exception return has caused one or more access
violations. This is chained to the handler, so that the original return
stack is still present. SP is not adjusted from failing return and new
save is not performed. MMFAR is not written.

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

DACCVIOL

R/W

Oh

Data access violation flag. Attempting to load or store at a location
that does not permit the operation sets this flag. The return PC
points to the faulting instruction. This error loads MMFAR with the
address of the attempted access.
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Table 2-132. CFSR Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

0 IACCVIOL

R/W

Oh

Instruction access violation flag. Attempting to fetch an instruction
from a location that does not permit execution sets this flag. This
occurs on any access to an XN region, even when the MPU is
disabled or not present. The return PC points to the faulting
instruction. MMFAR is not written.
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2.7.4.37 HFSR Register (Offset = D2Ch) [reset = 0Oh]
HFSR is shown in Figure 2-107 and described in Table 2-133.
Return to Summary Table.

Hard Fault Status
This register is used to obtain information about events that activate the Hard Fault handler. This register
is a write-clear register. This means that writing a 1 to a bit clears that bit.

Figure 2-107. HFSR Register

31 30 29 28 27 26 25 24
DEBUGEVT FORCED RESERVED
R/W1C-0h R/W1C-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED ‘ VECTTBL RESERVED
R/W-0h R/W1C-0h R/W-0h

Table 2-133. HFSR Register Field Descriptions

Bit Field Type Reset Description

31 DEBUGEVT R/W1C Oh This bit is set if there is a fault related to debug. This is only possible
when halting debug is not enabled. For monitor enabled debug, it
only happens for BKPT when the current priority is higher than the
monitor. When both halting and monitor debug are disabled, it only
happens for debug events that are not ignored (minimally, BKPT).
The Debug Fault Status Register is updated.

30 FORCED R/W1C Oh Hard Fault activated because a Configurable Fault was received and
cannot activate because of priority or because the Configurable Fault
is disabled. The Hard Fault handler then has to read the other fault
status registers to determine cause.

29-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 VECTTBL R/W1C Oh This bit is set if there is a fault because of vector table read on

exception processing (Bus Fault). This case is always a Hard Fault.
The return PC points to the pre-empted instruction.

0 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.38 DFSR Register (Offset = D30h) [reset = Oh]

DFSR is shown in Figure 2-108 and described in Table 2-134.
Return to Summary Table.

Debug Fault Status

This register is used to monitor external debug requests, vector catches, data watchpoint match, BKPT
instruction execution, halt requests. Multiple flags in the Debug Fault Status Register can be set when
multiple fault conditions occur. The register is read/write clear. This means that it can be read normally.
Writing a 1 to a bit clears that bit. Note that these bits are not set unless the event is caught. This means
that it causes a stop of some sort. If halting debug is enabled, these events stop the processor into debug.
If debug is disabled and the debug monitor is enabled, then this becomes a debug monitor handler call, if
priority permits. If debug and the monitor are both disabled, some of these events are Hard Faults, and
some are ignored.

Figure 2-108. DFSR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED | EXTERNAL | VCATCH | DWTTRAP |  BKPT HALTED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-134. DFSR Register Field Descriptions

Bit Field Type Reset Description
31-5 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
4 EXTERNAL R/W Oh External debug request flag. The processor stops on next instruction
boundary.

0x0: External debug request signal not asserted
0x1: External debug request signal asserted

3 VCATCH R/W Oh Vector catch flag. When this flag is set, a flag in one of the local fault
status registers is also set to indicate the type of fault.

0x0: No vector catch occurred

0x1: Vector catch occurred

2 DWTTRAP R/W Oh Data Watchpoint and Trace (DWT) flag. The processor stops at the
current instruction or at the next instruction.

0x0: No DWT match

0x1: DWT match

1 BKPT R/W Oh BKPT flag. The BKPT flag is set by a BKPT instruction in flash patch
code, and also by normal code. Return PC points to breakpoint
containing instruction.

0x0: No BKPT instruction execution

0x1: BKPT instruction execution

0 HALTED R/W Oh Halt request flag. The processor is halted on the next instruction.
0x0: No halt request
0x1: Halt requested by NVIC, including step
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2.7.4.39 MMFAR Register (Offset = D34h) [reset = X]
MMFAR is shown in Figure 2-109 and described in Table 2-135.
Return to Summary Table.
Mem Manage Fault Address
This register is used to read the address of the location that caused a Memory Manage Fault.

Figure 2-109. MMFAR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDRESS
RIW-X

Table 2-135. MMFAR Register Field Descriptions

Bit Field Type Reset Description

31-0 ADDRESS R/W X Mem Manage fault address field.

This field is the data address of a faulted load or store attempt.
When an unaligned access faults, the address is the actual address
that faulted. Because an access can be split into multiple parts, each
aligned, this address can be any offset in the range of the requested
size. Flags CFSR.IACCVIOL, CFSR.DACCVIOL
,CFSR.MUNSTKERR and CFSR.MSTKERR in combination with
CFSR.MMARVALIDindicate the cause of the fault.
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2.7.4.40 BFAR Register (Offset = D38h) [reset = X]
BFAR is shown in Figure 2-110 and described in Table 2-136.
Return to Summary Table.
Bus Fault Address
This register is used to read the address of the location that generated a Bus Fault.

Figure 2-110. BFAR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDRESS
RIW-X

Table 2-136. BFAR Register Field Descriptions

Bit Field Type Reset Description

31-0 ADDRESS R/W X Bus fault address field. This field is the data address of a faulted
load or store attempt. When an unaligned access faults, the address
is the address requested by the instruction, even if that is not the
address that faulted.

Flags CFSR.IBUSERR, CFSR.PRECISERR, CFSR.IMPRECISERR,
CFSR.UNSTKERR and CFSR.STKERR in combination with
CFSR.BFARVALID indicate the cause of the fault.
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2.7.4.41 AFSR Register (Offset = D3Ch) [reset = 0Oh]

AFSR is shown in Figure 2-111 and described in Table 2-137.

Return to Summary Table.
Auxiliary Fault Status

This register is used to determine additional system fault information to software. Single-cycle high level
on an auxiliary faults is latched as one. The bit can only be cleared by writing a one to the corresponding

bit. Auxiliary fault inputs to the CPU are tied to O.

Figure 2-111. AFSR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

IMPDEF

R/W-0h

Table 2-137. AFSR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

IMPDEF

R/W

Oh

Implementation defined. The bits map directly onto the signal
assignment to the auxiliary fault inputs. Tied to 0
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2.7.4.42 |D_PFRO Register (Offset = D40h) [reset = 30h]
ID_PFRO is shown in Figure 2-112 and described in Table 2-138.

Return to Summary Table.
Processor Feature O

Figure 2-112. ID_PFRO Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
RESERVED STATE1 ‘ STATEO
R-0Oh R-3h R-0Oh

Table 2-138. ID_PFRO Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
7-4 STATEL R 3h Statel (T-bit == 1)
0x0: N/A
0x1: N/A
0x2: Thumb-2 encoding with the 16-bit basic instructions plus 32-bit
Buncond/BL but no other 32-bit basic instructions (Note non-basic
32-bit instructions can be added using the appropriate instruction
attribute, but other 32-bit basic instructions cannot.)
0x3: Thumb-2 encoding with all Thumb-2 basic instructions
3-0 STATEO R Oh State0 (T-bit == 0)
0x0: No ARM encoding
0x1: N/A
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2.7.4.43

ID_PFR1 Register (Offset = D44h) [reset = 200h]

ID_PFR1 is shown in Figure 2-113 and described in Table 2-139.
Return to Summary Table.

Processor Feature 1

Figure 2-113. ID_PFR1 Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED MICROCONTROLLER_PROGRAMMERS_MODEL
R-0Oh R-2h
7 6 5 4 3 2 1 0
RESERVED
R-0Oh
Table 2-139. ID_PFR1 Register Field Descriptions
Bit Field Type Reset Description
31-12 RESERVED R Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
11-8 MICROCONTROLLER_P |R Microcontroller programmer's model
ROGRAMMERS_MODEL 0x0: Not supported
0x2: Two-stack support
7-0 RESERVED R

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.44 |D_DFRO Register (Offset = D48h) [reset = 00100000h]
ID_DFRO is shown in Figure 2-114 and described in Table 2-140.
Return to Summary Table.

Debug Feature 0
This register provides a high level view of the debug system. Further details are provided in the debug
infrastructure itself.

Figure 2-114. ID_DFRO Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
MICROCONTROLLER_DEBUG_MODEL RESERVED
R-1h R-0h
15 14 13 12 11 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED
R-0h

Table 2-140. ID_DFRO Register Field Descriptions

0x1: Microcontroller debug v1 (ITMvl and DWTv1)

Bit Field Type Reset Description
31-24 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
23-20 MICROCONTROLLER_D |R 1h Microcontroller Debug Model - memory mapped
EBUG_MODEL 0x0: Not supported

19-0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any

other value than the reset value may result in undefined behavior.
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2.7.4.45 |D_AFRO Register (Offset = DACh) [reset = Oh]
ID_AFRO is shown in Figure 2-115 and described in Table 2-141.
Return to Summary Table.

Auxiliary Feature 0
This register provides some freedom for implementation defined features to be registered. Not used in
Cortex-M.

Figure 2-115. ID_AFRO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-Oh

Table 2-141. ID_AFRO Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.46 |ID_MMFRO Register (Offset = D50h) [reset = 00100030h]
ID_MMFRO is shown in Figure 2-116 and described in Table 2-142.

Return to Summary Table.

Memory Model Feature 0
General information on the memory model and memory management support.

Figure 2-116. ID_MMFRO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-00100030h

Table 2-142. ID_MMFRO Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R 00100030h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.47 |ID_MMFR1 Register (Offset = D54h) [reset = Oh]
ID_MMFR1 is shown in Figure 2-117 and described in Table 2-143.
Return to Summary Table.

Memory Model Feature 1
General information on the memory model and memory management support.

Figure 2-117. ID_MMFRL1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-0Oh

Table 2-143. ID_MMFR1 Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.48 |ID_MMFR2 Register (Offset = D58h) [reset = 01000000h]
ID_MMFR2 is shown in Figure 2-118 and described in Table 2-144.
Return to Summary Table.

Memory Model Feature 2
General information on the memory model and memory management support.

Figure 2-118. ID_MMFR2 Register

31 30 29 28 27 26 25 24
RESERVED WAIT_FOR_IN
TERRUPT_ST
ALLING
R-Oh R-1h
23 22 21 20 19 18 17 16
RESERVED
R-Oh
15 14 13 12 11 10 9 8
RESERVED
R-Oh
7 6 5 4 3 2 1 0
RESERVED
R-Oh

Table 2-144. ID_MMFR2 Register Field Descriptions

Bit Field Type Reset Description
31-25 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
24 WAIT_FOR_INTERRUPT |R 1h wait for interrupt stalling
_STALLING 0x0: Not supported

0x1: Wait for interrupt supported

23-0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.49 |ID_MMFRS3 Register (Offset = D5Ch) [reset = 0h]
ID_MMFR3 is shown in Figure 2-119 and described in Table 2-145.
Return to Summary Table.

Memory Model Feature 3
General information on the memory model and memory management support.

Figure 2-119. ID_MMFRS3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-0Oh

Table 2-145. ID_MMFR3 Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.450 ID_ISARO Register (Offset = D60h) [reset = 01101110h]
ID_ISARO is shown in Figure 2-120 and described in Table 2-146.
Return to Summary Table.

ISA Feature O
Information on the instruction set attributes register

Figure 2-120. ID_ISARO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-01101110h

Table 2-146. ID_ISARO Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 01101110h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.451 |ID_ISAR1 Register (Offset = D64h) [reset = 02111000h]
ID_ISARL1 is shown in Figure 2-121 and described in Table 2-147.
Return to Summary Table.

ISA Feature 1
Information on the instruction set attributes register

Figure 2-121. ID_ISAR1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-02111000h

Table 2-147. ID_ISAR1 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 02111000h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.452 |D_ISAR2 Register (Offset = D68h) [reset = 21112231h]
ID_ISAR2 is shown in Figure 2-122 and described in Table 2-148.
Return to Summary Table.

ISA Feature 2
Information on the instruction set attributes register

Figure 2-122. ID_ISAR2 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-21112231h

Table 2-148. ID_ISAR2 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 21112231h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.53 |ID_ISAR3 Register (Offset = D6Ch) [reset = 01111110h]
ID_ISARS3 is shown in Figure 2-123 and described in Table 2-149.
Return to Summary Table.

ISA Feature 3
Information on the instruction set attributes register

Figure 2-123. ID_ISAR3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-01111110h

Table 2-149. ID_ISAR3 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 01111110h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.54 |D_ISARA4 Register (Offset = D70h) [reset = 01310132h]
ID_ISAR4 is shown in Figure 2-124 and described in Table 2-150.
Return to Summary Table.

ISA Feature 4
Information on the instruction set attributes register

Figure 2-124. ID_ISAR4 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-01310132h

Table 2-150. ID_ISAR4 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 01310132h | software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.4.55 CPACR Register (Offset = D88h) [reset = 0Oh]
CPACR is shown in Figure 2-125 and described in Table 2-151.
Return to Summary Table.

Coprocessor Access Control
This register specifies the access privileges for coprocessors.

Figure 2-125. CPACR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R/W-0h

Table 2-151. CPACR Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.456 DHCSR Register (Offset = DFOh) [reset = X]

DHCSR is shown in Figure 2-126 and described in Table 2-152.
Return to Summary Table.

Debug Halting Control and Status

The purpose of this register is to provide status information about the state of the processor, enable core
debug, halt and step the processor. For writes, 0OXAO5F must be written to higher half-word of this register,
otherwise the write operation is ignored and no bits are written into the register. If not enabled for Halting
mode, C_DEBUGEN = 1, all other fields are disabled. This register is not reset on a core reset. It is reset
by a power-on reset. However, C_HALT always clears on a core reset. To halt on a reset, the following
bits must be enabled: DEMCR.VC_CORERESET and C_DEBUGEN. Note that writes to this register in
any size other than word are unpredictable. It is acceptable to read in any size, and it can be used to
avoid or intentionally change a sticky bit.

Behavior of the system when writing to this register while CPU is halted (i.e. C_DEBUGEN =1 and

S HALT=1):

C_HALT=0, C_STEP=0, C_MASKINTS=0 Exit Debug state and start instruction execution. Exceptions
activate according to the exception configuration rules.

C_HALT=0, C_STEP=0, C_MASKINTS=1 Exit Debug state and start instruction execution. PendSV,
SysTick and external configurable interrupts are disabled, otherwise exceptions activate according to
standard configuration rules.

C_HALT=0, C_STEP=1, C_MASKINTS=0 Exit Debug state, step an instruction and halt. Exceptions
activate according to the exception configuration rules.

C_HALT=0, C_STEP=1, C_MASKINTS=1 Exit Debug state, step an instruction and halt. PendSV, SysTick
and external configurable interrupts are disabled, otherwise exceptions activate according to standard
configuration rules.

C_HALT=1, C_STEP=x, C_MASKINTS=x Remain in Debug state

Figure 2-126. DHCSR Register

31 30 29 28 27 26 25 24
RESERVED | S_RESET_ST | S_RETIRE_ST
R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED S_LOCKUP S_SLEEP | S HALT | S_REGRDY
R/W-0h R/W-Oh R/W-0h R/W-Oh RIW-X
15 14 13 12 11 10 9 8
RESERVED
R-0h
7 6 5 4 3 2 1 0
RESERVED | C_SNAPSTALL| RESERVED | C_MASKINTS | C_STEP | C_HALT C_DEBUGEN
R-Oh R/W-Oh R/W-0h R/W-Oh R/W-0h R/W-Oh R/W-0h

Table 2-152. DHCSR Register Field Descriptions

Bit Field Type Reset Description

31-26 RESERVED R/W Oh Software should not rely on the value of a reserved.

When writing to this register, 0x28 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

25 S RESET_ST R/W Oh Indicates that the core has been reset, or is now being reset, since
the last time this bit was read. This a sticky bit that clears on read.
So, reading twice and getting 1 then 0 means it was reset in the
past. Reading twice and getting 1 both times means that it is being
reset now (held in reset still).

When writing to this register, 0 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.
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Table 2-152. DHCSR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

24

S RETIRE_ST

R/W

Oh

Indicates that an instruction has completed since last read. This is a
sticky bit that clears on read. This determines if the core is stalled on
a load/store or fetch.

When writing to this register, 0 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

23-20

RESERVED

R/W

Oh

Software should not rely on the value of a reserved.

When writing to this register, 0x5 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

19

S_LOCKUP

R/W

Oh

Reads as one if the core is running (not halted) and a lockup
condition is present.

When writing to this register, 1 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

18

S_SLEEP

R/W

Oh

Indicates that the core is sleeping (WFI, WFE, or *SLEEP-ON-
EXIT**). Must use C_HALT to gain control or wait for interrupt to
wake-up.

When writing to this register, 1 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

17

S_HALT

R/W

Oh

The core is in debug state when this bit is set.

When writing to this register, 1 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

16

S_REGRDY

R/W

Register Read/Write on the Debug Core Register Selector register is
available. Last transfer is complete.

When writing to this register, 1 must be written this bit-field,
otherwise the write operation is ignored and no bits are written into
the register.

15-6

RESERVED

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

C_SNAPSTALL

R/W

Oh

If the core is stalled on a load/store operation the stall ceases and
the instruction is forced to complete. This enables Halting debug to
gain control of the core. It can only be set if: C_ DEBUGEN = 1 and
C_HALT = 1. The core reads S_RETIRE_ST as 0. This indicates
that no instruction has advanced. This prevents misuse. The bus
state is Unpredictable when this is used. S_RETIRE_ST can detect
core stalls on load/store operations.

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

C_MASKINTS

R/W

Oh

Mask interrupts when stepping or running in halted debug. This
masking does not affect NMI, fault exceptions and SVC caused by
execution of the instructions. This bit must only be modified when
the processor is halted (S_HALT == 1). C_MASKINTS must be set
or cleared before halt is released (i.e., the writes to set or clear
C_MASKINTS and to set or clear C_HALT must be separate).
Modifying C_MASKINTS while the system is running with halting
debug support enabled (C_DEBUGEN =1, S_HALT = 0) may cause
unpredictable behavior.

C_STEP

R/W

Oh

Steps the core in halted debug. When C_DEBUGEN = 0, this bit has
no effect. Must only be modified when the processor is halted
(S_HALT ==1).

Modifying C_STEP while the system is running with halting debug
support enabled (C_DEBUGEN =1, S_HALT = 0) may cause
unpredictable behavior.

C_HALT

R/W

Oh

Halts the core. This bit is set automatically when the core Halts. For
example Breakpoint. This bit clears on core reset.
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Table 2-152. DHCSR Register Field Descriptions (continued)

Bit Field Type Reset Description

0 C_DEBUGEN R/W Oh Enables debug. This can only be written by AHB-AP and not by the
core. It is ignored when written by the core, which cannot set or clear
it. The core must write a 1 to it when writing C_HALT to halt itself.
The values of C_HALT, C_STEP and C_MASKINTS are ignored by
hardware when C_DEBUGEN = 0. The read values for C_HALT,
C_STEP and C_MASKINTS fields will be unknown to software when
C_DEBUGEN = 0.
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2.7.457 DCRSR Register (Offset = DF4h) [reset = X]
DCRSR is shown in Figure 2-127 and described in Table 2-153.

Return to Summary Table.

Deubg Core Register Selector
The purpose of this register is to select the processor register to transfer data to or from. This write-only
register generates a handshake to the core to transfer data to or from Debug Core Register Data Register
and the selected register. Until this core transaction is complete, DHCSR.S_REGRDY is 0. Note that
writes to this register in any size but word are Unpredictable.
Note that PSR registers are fully accessible this way, whereas some read as 0 when using MRS
instructions. Note that all bits can be written, but some combinations cause a fault when execution is
resumed.

Figure 2-127. DCRSR Register

31

30

29 28 27 26

25 24

RESERVED

W-X

23

22

21 20 19 18

17 16

RESERVED

REGWNR

W-X

W-X

15

14

13 12 11 10

9 8

RESERVED

W-X

6

5 4 3 2

RESERVED

| REGSEL

W-X

W-X

Table 2-153. DCRSR Register Field Descriptions

Bit

Field

Type Reset Description

31-17

RESERVED

w X Software should not rely on the value of a reserved. Write 0.

16

REGWNR

w X 1: Write
0: Read

15-5

RESERVED

Software should not rely on the value of a reserved. Write 0.

4-0

REGSEL

W X Register select
0x00: RO

0x01: R1

0x02: R2

0x03: R3

0x04: R4

0x05: R5

0x06: R6

0x07: R7

0x08: R8

0x09: R9

0x0A: R10

0x0B: R11

0x0C: R12

0x0D: Current SP
Ox0E: LR

0xOF: DebugReturnAddress

number
0x11: MSP (Main SP)
0x12: PSP (Process SP)

PRIMASK

0x10: XPSR/flags, execution state information, and exception

0x14: CONTROL=<24 | FAULTMASK=<16 | BASEPRI<<8 |
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2.7.458 DCRDR Register (Offset = DF8h) [reset = X]
DCRDR is shown in Figure 2-128 and described in Table 2-154.

Return to Summary Table.
Debug Core Register Data

Figure 2-128. DCRDR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DCRDR
RIW-X

Table 2-154. DCRDR Register Field Descriptions

Bit Field Type Reset Description

31-0 DCRDR R/W X This register holds data for reading and writing registers to and from
the processor. This is the data value written to the register selected
by DCRSR. When the processor receives a request from DCRSR,
this register is read or written by the processor using a normal load-
store unit operation. If core register transfers are not being
performed, software-based debug monitors can use this register for
communication in non-halting debug. This enables flags and bits to
acknowledge state and indicate if commands have been accepted
to, replied to, or accepted and replied to.
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2.7.459 DEMCR Register (Offset = DFCh) [reset = 0h]
DEMCR is shown in Figure 2-129 and described in Table 2-155.

Return to Summary Table.

Debug Exception and Monitor Control
The purpose of this register is vector catching and debug monitor control. This register manages
exception behavior under debug. Vector catching is only available to halting debug. The upper halfword is
for monitor controls and the lower halfword is for halting exception support. This register is not reset on a
system reset. This register is reset by a power-on reset. The fields MON_EN, MON_PEND, MON_STEP
and MON_REQ are always cleared on a core reset. The debug monitor is enabled by software in the reset
handler or later, or by the **AHB-AP** port. Vector catching is semi-synchronous. When a matching event
is seen, a Halt is requested. Because the processor can only halt on an instruction boundary, it must wait
until the next instruction boundary. As a result, it stops on the first instruction of the exception handler.
However, two special cases exist when a vector catch has triggered: 1. If a fault is taken during a vector
read or stack push error the halt occurs on the corresponding fault handler for the vector error or stack
push. 2. If a late arriving interrupt detected during a vector read or stack push error it is not taken. That is,
an implementation that supports the late arrival optimization must suppress it in this case.

Figure 2-129. DEMCR Register

31 30 29 28 27 26 25 24
RESERVED | TRCENA
R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED MON_REQ | MON_STEP | MON_PEND | MON_EN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
RESERVED | VC_HARDERR | VC_INTERR | VC_BUSERR
R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
VC_STATERR | VC_CHKERR | VC_NOCPERR| VC_MMERR RESERVED VC_CORERES
ET
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 2-155. DEMCR Register Field Descriptions

Bit Field Type

Reset

Description

31-25 RESERVED R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

24 TRCENA R/W

Oh

This bit must be set to 1 to enable use of the trace and debug
blocks: DWT, ITM, ETM and TPIU. This enables control of power
usage unless tracing is required. The application can enable this, for
ITM use, or use by a debugger.

23-20 RESERVED R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

19 MON_REQ RIW

Oh

This enables the monitor to identify how it wakes up. This bit clears
on a Core Reset.

0x0: Woken up by debug exception.

0x1: Woken up by MON_PEND

18 MON_STEP R/W

Oh

When MON_EN = 1, this steps the core. When MON_EN = 0, this bit
is ignored.

This is the equivalent to DHCSR.C_STEP. Interrupts are only
stepped according to the priority of the monitor and settings of
PRIMASK, FAULTMASK, or BASEPRI.

17 MON_PEND R/W

Oh

Pend the monitor to activate when priority permits. This can wake up
the monitor through the AHB-AP port. It is the equivalent to
DHCSR.C_HALT for Monitor debug. This register does not reset on
a system reset. It is only reset by a power-on reset. Software in the
reset handler or later, or by the DAP must enable the debug monitor.

204 The ARM® Cortex®-M3 Processor

SWCU117I-February 2015—-Revised June 2020
Submit Documentation Feedback

Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com

Cortex-M3 Processor Registers

Table 2-155. DEMCR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

16

MON_EN

R/W

Oh

Enable the debug monitor.

When enabled, the System handler priority register controls its
priority level. If disabled, then all debug events go to Hard fault.
DHCSR.C_DEBUGEN overrides this bit. Vector catching is semi-
synchronous. When a matching event is seen, a Halt is requested.
Because the processor can only halt on an instruction boundary, it
must wait until the next instruction boundary. As a result, it stops on
the first instruction of the exception handler. However, two special
cases exist when a vector catch has triggered: 1. If a fault is taken
during vectoring, vector read or stack push error, the halt occurs on
the corresponding fault handler, for the vector error or stack push. 2.
If a late arriving interrupt comes in during vectoring, it is not taken.
That is, an implementation that supports the late arrival optimization
must suppress it in this case.

15-11

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

10

VC_HARDERR

R/IW

Oh

Debug trap on Hard Fault. Ignored when DHCSR.C_DEBUGEN is
cleared.

VC_INTERR

R/W

Oh

Debug trap on a fault occurring during an exception entry or return
sequence. Ignored when DHCSR.C_DEBUGEN is cleared.

VC_BUSERR

R/W

Oh

Debug Trap on normal Bus error. Ignored when
DHCSR.C_DEBUGEN is cleared.

VC_STATERR

R/W

Oh

Debug trap on Usage Fault state errors. Ignored when
DHCSR.C_DEBUGEN is cleared.

VC_CHKERR

R/W

Oh

Debug trap on Usage Fault enabled checking errors. Ignored when
DHCSR.C_DEBUGEN is cleared.

VC_NOCPERR

R/W

Oh

Debug trap on a UsageFault access to a Coprocessor. Ignored when
DHCSR.C_DEBUGEN is cleared.

VC_MMERR

R/W

Oh

Debug trap on Memory Management faults. Ignored when
DHCSR.C_DEBUGEN is cleared.

RESERVED

R/W

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

VC_CORERESET

R/W

Oh

Reset Vector Catch. Halt running system if Core reset occurs.
Ignored when DHCSR.C_DEBUGEN is cleared.
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2.7.4.60 STIR Register (Offset = FOOh) [reset = X]
STIR is shown in Figure 2-130 and described in Table 2-156.

Return to Summary Table.
Software Trigger Interrupt

Figure 2-130. STIR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

8 7 6 5 4 3 2 1

RESERVED INTID
W-0h W-X
Table 2-156. STIR Register Field Descriptions
Bit Field Type Reset Description
31-9 RESERVED w Oh Software should not rely on the value of a reserved. Write 0.
8-0 INTID w X Interrupt ID field. Writing a value to this bit-field is the same as

NVIC_ISPR1.

manually pending an interrupt by setting the corresponding interrupt
bit in an Interrupt Set Pending Register in NVIC_ISPRO or

2.7.5 CPU_TPIU Registers

Table 2-157 lists the memory-mapped registers for the CPU_TPIU. All register offset addresses not listed
in Table 2-157 should be considered as reserved locations and the register contents should not be

modified.
Table 2-157. CPU_TPIU Registers

Offset Acronym Register Name Section

Oh SSPSR Supported Sync Port Sizes Section 2.7.5.1

4h CSPSR Current Sync Port Size Section 2.7.5.2

10h ACPR Async Clock Prescaler Section 2.7.5.3

FOh SPPR Selected Pin Protocol Section 2.7.5.4
300h FFSR Formatter and Flush Status Section 2.7.5.5
304h FFCR Formatter and Flush Control Section 2.7.5.6
308h FSCR Formatter Synchronization Counter Section 2.7.5.7
FAOh CLAIMMASK Claim Tag Mask Section 2.7.5.8
FAOh CLAIMSET Claim Tag Set Section 2.7.5.9
FA4h CLAIMTAG Current Claim Tag Section 2.7.5.10
FA4h CLAIMCLR Claim Tag Clear Section 2.7.5.11
FC8h DEVID Device ID Section 2.7.5.12
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2.7.5.1 SSPSR Register (Offset = Oh) [reset = Bh]
SSPSR is shown in Figure 2-131 and described in Table 2-158.
Return to Summary Table.

Supported Sync Port Sizes
This register represents a single port size that is supported on the device, that is, 4, 2 or 1. This is to
ensure that tools do not attempt to select a port width that an attached TPA cannot capture.

Figure 2-131. SSPSR Register

31 30 29 28 27 26 25 24
RESERVED
R-0h
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 11 10 9 8
RESERVED
R-0h
7 6 5 4 3 2 1 0
RESERVED | FOUR | THREE | Two ONE
R-Oh R-1h R-0h R-1h R-1h
Table 2-158. SSPSR Register Field Descriptions
Bit Field Type Reset Description
31-4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 FOUR R 1h 4-bit port size support
0x0: Not supported
0x1: Supported
2 THREE R Oh 3-bit port size support
0x0: Not supported
0x1: Supported
1 TWO R 1h 2-bit port size support
0x0: Not supported
0x1: Supported
0 ONE R 1h 1-bit port size support
0x0: Not supported
0x1: Supported
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2.7.5.2 CSPSR Register (Offset = 4h) [reset = 1h]

CSPSR is shown in Figure 2-132 and described in Table 2-159.
Return to Summary Table.

Current Sync Port Size
This register has the same format as SSPSR but only one bit can be set, and all others must be zero.
Writing values with more than one bit set, or setting a bit that is not indicated as supported can cause
Unpredictable behavior. On reset this defaults to the smallest possible port size, 1 bit.

Figure 2-132. CSPSR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED FOUR | THREE | TwO ONE
R/W-0h R/W-0h R/W-0h R/W-0h R/W-1h
Table 2-159. CSPSR Register Field Descriptions
Bit Field Type Reset Description
314 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 FOUR R/W Oh 4-bit port enable
Writing values with more than one bit set in CSPSR, or setting a bit
that is not indicated as supported in SSPSR can cause
Unpredictable behavior.
2 THREE R/W Oh 3-bit port enable
Writing values with more than one bit set in CSPSR, or setting a bit
that is not indicated as supported in SSPSR can cause
Unpredictable behavior.
1 TWO R/W Oh 2-bit port enable
Writing values with more than one bit set in CSPSR, or setting a bit
that is not indicated as supported in SSPSR can cause
Unpredictable behavior.
0 ONE R/W 1h 1-bit port enable
Writing values with more than one bit set in CSPSR, or setting a bit
that is not indicated as supported in SSPSR can cause
Unpredictable behavior.
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2.7.5.3 ACPR Register (Offset = 10h) [reset = 0h]

ACPR is shown in Figure 2-133 and described in Table 2-160.

Return to Summary Table.
Async Clock Prescaler

This register scales the baud rate of the asynchronous output.

Figure 2-133. ACPR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED | PRESCALER
R/W-0h R/W-0h
Table 2-160. ACPR Register Field Descriptions
Bit Field Type Reset Description
31-13 | RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
12-0 PRESCALER RIW Oh Divisor for input trace clock is (PRESCALER + 1).
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2.7.5.4 SPPR Register (Offset = FOh) [reset = 1h]
SPPR is shown in Figure 2-134 and described in Table 2-161.

Return to Summary Table.
Selected Pin Protocol

This register selects the protocol to be used for trace output.
Note: If this register is changed while trace data is being output, data corruption occurs.

Figure 2-134. SPPR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED
R/W-0h
7 6 5 4 3 2 1 0
RESERVED PROTOCOL
R/W-0h R/W-1h
Table 2-161. SPPR Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED RIW Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1-0 PROTOCOL R/W 1h Trace output protocol

Oh = TracePort mode

1h = SerialWire Output (Manchester). This is the reset value.
2h = SerialWire Output (NRZ)
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2.7.5.5 FFSR Register (Offset = 300h) [reset = 8h]
FFSR is shown in Figure 2-135 and described in Table 2-162.
Return to Summary Table.
Formatter and Flush Status

Figure 2-135. FFSR Register

31 30 29 28 27 26 25 24
RESERVED
R-Oh
23 22 21 20 19 18 17 16
RESERVED
R-Oh
15 14 13 12 11 10 9 8
RESERVED
R-Oh
7 6 5 4 3 2 1 0
RESERVED | FTNONSTOP | RESERVED
R-Oh R-1h R-Oh

Table 2-162. FFSR Register Field Descriptions

Bit Field Type Reset Description
314 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 FTNONSTOP R 1h 0: Formatter can be stopped
1: Formatter cannot be stopped
2-0 RESERVED R Oh This field always reads as zero
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2.7.5.6 FFCR Register (Offset = 304h) [reset = 102h]

FFCR is shown in Figure 2-136 and described in Table 2-163.
Return to Summary Table.

Formatter and Flush Control

When one of the two single wire output (SWO) modes is selected, ENFCONT enables the formatter to be
bypassed. If the formatter is bypassed, only the ITM/DWT trace source (ATDATA2) passes through. The
TPIU accepts and discards data that is presented on the ETM port (ATDATAL). This function is intended
to be used when it is necessary to connect a device containing an ETM to a trace capture device that is
only able to capture Serial Wire Output (SWO) data. Enabling or disabling the formatter causes
momentary data corruption.

Note: If the selected pin protocol register (SPPR.PROTOCOL) is set to 0x00 (TracePort mode), this
register always reads 0x102, because the formatter is automatically enabled. If one of the serial wire
modes is then selected, the register reverts to its previously programmed value.

Figure 2-136. FFCR Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED | TRIGIN
R/W-0h R/W-1h
7 6 5 4 3 2 1 0
RESERVED | ENFCONT | RESERVED
R/W-Oh RW-1h R/W-0h

Table 2-163. FFCR Register Field Descriptions

Bit Field Type Reset Description
31-9 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
8 TRIGIN RIW 1h Indicates that triggers are inserted when a trigger pin is asserted.
7-2 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
ENFCONT R/W 1h Enable continuous formatting:

0: Continuous formatting disabled
1: Continuous formatting enabled

0 RESERVED Riw Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
The ARM® Cortex®-M3 Processor SWCU1171-February 2015-Revised June 2020

Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com Cortex-M3 Processor Registers

2.7.5.7 FSCR Register (Offset = 308h) [reset = Oh]
FSCR is shown in Figure 2-137 and described in Table 2-164.
Return to Summary Table.
Formatter Synchronization Counter

Figure 2-137. FSCR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
FSCR
R-0h
Table 2-164. FSCR Register Field Descriptions
Bit Field Type Reset Description
31-0 FSCR R Oh The global synchronization trigger is generated by the Program
Counter (PC) Sampler block. This means that there is no
synchronization counter in the TPIU.
213
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2.7.5.8 CLAIMMASK Register (Offset = FAOh) [reset = Fh]
CLAIMMASK is shown in Figure 2-138 and described in Table 2-165.
Return to Summary Table.
Claim Tag Mask
Figure 2-138. CLAIMMASK Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CLAIMMASK
R-Fh

Table 2-165. CLAIMMASK Register Field Descriptions

Bit Field Type Reset Description

31-0 CLAIMMASK R Fh This register forms one half of the Claim Tag value. When reading
this register returns the number of bits that can be set (each bit is
considered separately):

0: This claim tag bit is not implemented

1: This claim tag bit is not implemented

The behavior when writing to this register is described in CLAIMSET.
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2.7.5.9 CLAIMSET Register (Offset = FAOh) [reset = Fh]
CLAIMSET is shown in Figure 2-139 and described in Table 2-166.
Return to Summary Table.
Claim Tag Set

Figure 2-139. CLAIMSET Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CLAIMSET

W-Fh

Table 2-166. CLAIMSET Register Field Descriptions

Bit Field Type Reset Description

31-0 CLAIMSET W Fh This register forms one half of the Claim Tag value. Writing to this
location allows individual bits to be set (each bit is considered
separately):

0: No effect

1: Set this bit in the claim tag

The behavior when reading from this location is described in
CLAIMMASK.
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2.7.5.10 CLAIMTAG Register (Offset = FA4h) [reset = Oh]
CLAIMTAG is shown in Figure 2-140 and described in Table 2-167.

Return to Summary Table.
Current Claim Tag

Figure 2-140. CLAIMTAG Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CLAIMTAG
R-0h

Table 2-167. CLAIMTAG Register Field Descriptions

Bit Field Type Reset Description

31-0 CLAIMTAG R Oh This register forms one half of the Claim Tag value. Reading this
register returns the current Claim Tag value.

Reading CLAIMMASK determines how many bits from this register
must be used.

The behavior when writing to this register is described in CLAIMCLR.
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2.7.5.11 CLAIMCLR Register (Offset = FA4h) [reset = Oh]
CLAIMCLR is shown in Figure 2-141 and described in Table 2-168.
Return to Summary Table.
Claim Tag Clear
Figure 2-141. CLAIMCLR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CLAIMCLR
W-0h

Table 2-168. CLAIMCLR Register Field Descriptions

Bit Field Type Reset Description

31-0 CLAIMCLR w Oh This register forms one half of the Claim Tag value. Writing to this
location enables individual bits to be cleared (each bit is considered
separately):
0: No effect

1: Clear this bit in the claim tag.
The behavior when reading from this location is described in
CLAIMTAG.
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2.7.5.12 DEVID Register (Offset = FC8h) [reset = CAOh]

DEVID is shown in Figure 2-142 and described in Table 2-169.

Return to Summary Table.

Device ID

Figure 2-142. DEVID Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEVID
R-CAOh

Table 2-169. DEVID Register Field Descriptions

Bit Field Type Reset Description

31-0 DEVID R CAOh This field returns: OXCAL if there is an ETM present. OXxCAQO if there
is no ETM present.
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This chapter describes the ARM Cortex-M3 peripherals.
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3.1 Cortex-M3 Peripherals Introduction
This chapter provides information on the CC26x0x and CC13x0 implementation of the Cortex-M3
processor peripherals, including:

e System timer (SysTick) (see Section 3.2.1): Provides a simple, 24-bit clear-on-write, decrementing,
wrap-on-zero counter with a flexible control mechanism.

* Nested vectored interrupt controller (NVIC) (see Section 3.2.2):
— Facilitates low-latency exception and interrupt handling
— Works with system controller (see Chapter 6) to control power management
— Implements system control registers

e Cortex-M3 system control block (SCB) (see Section 3.2.3): Provides system implementation
information and system control, including configuration, control, and reporting of system exceptions.

Table 3-1 lists the address map of the private peripheral bus (PPB). Some peripheral register regions are

split into two address regions, as indicated by two addresses listed.

Table 3-1. Core Peripheral Register Regions

ADDRESS

CORE PERIPHERAL

LINK

O0xEO00 E010 to OXEOOO EO1C

System timer (SysTick)

See Section 3.2.1

O0xEO00 E100 to OXEOOO E420
0xE000 EFO00 to 0XE000 EFO0

Nested vectored interrupt controller
(NVIC)

See Section 3.2.2

0xE000 E008 to 0XEOOO EOOF
0xE000 EDOQO to OXEOOO ED3F

System control block (SCB)

See Section 3.2.3

O0xEO000 1000 to 0XxEO00 1FFC

Data watchpoint and trace (DWT)

See Section 3.2.7

O0xEO000 2000 to 0XxEO00 2FFC

Flash patch and breakpoint (FPB)

See Section 3.2.5

O0xEO000 0000 to 0XEO00 OFFC

Instrumentation trace macrocell (ITM)

See Section 3.2.4

OxEOOF FO0O0 to OXEOOF FFFC ROM table
0xE004 0000 to OXE004 OFFC Trace port interface unit (TPIU) See Section 3.2.6
OXEOOF EFF8 to OXEOOF EFFC TIPROP

3.2 Functional Description

This chapter provides information on the CC13x0 and CC26x0 implementation of the Cortex-M3 processor

peripherals:

» System timer (SysTick)

» Nested vectored interrupt controller (NVIC)

System control block (SCB)

Data watchpoint and trace (DWT)
Flash patch and breakpoint (FPB)
Instrumentation trace macrocell (ITM)
Trace port interface unit (TPIU)
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SysTick

The Cortex-M3 processor includes an integrated system timer, SysTick, which provides a simple, 24-bit,

clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be

used in several different ways. For example, the counter can be:

* An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine

* A high-speed alarm timer using the system clock

* Avariable-rate alarm or signal timer—the duration is range-dependent on the reference clock used and
the dynamic range of the counter

» A simple counter used to measure the time to completion and the time used

* An internal clock-source control based on missing and/or meeting durations—the Control and Status
Register (STCSR) COUNTFLAG bit can be used to determine if an action completed within a set
duration as part of a dynamic clock-management control loop

The timer consists of three registers:

» SysTick Control and Status Register (STCSR): A control and status counter to configure its clock,
enable the counter, enable the SysTick interrupt, and determine counter status (see Section 2.7.4.3)

» SysTick Reload Value Register (STRVR): The reload value for the counter, used to provide the wrap
value of the counter (see Section 2.7.4.4)

e SysTick Current Value Register (STCVR): The current value of the counter (see Section 2.7.4.5)

When enabled, the timer counts down on each clock from the reload value to 0, reloads (wraps) to the
value in the STRVR register on the next clock edge, then decrements on subsequent clocks. Clearing the
STRVR register disables the counter on the next wrap. When the counter reaches 0, the COUNTFLAG
status bit is set. The COUNTFLAG bit clears on reads.

Writing to the STCVR register clears the register and the COUNTFLAG status bit. The write does not
trigger the SysTick exception logic. On a read, the current value is the value of the register at the time the
register is accessed.

The SysTick counter runs on the system clock. If this clock signal is stopped for low-power mode, the
SysTick counter stops. Ensure that software uses aligned word accesses to access the SysTick registers.

NOTE: When the processor is halted for debugging, the counter does not decrement.

3.2.2 NVIC
This section describes the NVIC and the registers it uses. The NVIC supports:
* 34 interrupt lines
* A programmable priority level of O to 7 for each interrupt. A higher level corresponds to a lower priority,
so level 0 is the highest interrupt priority.
« Low-latency exception and interrupt handling
« Level and pulse detection of interrupt signals
» Dynamic reprioritization of interrupts
» Grouping of priority values into group priority and sub-priority fields
* Interrupt tail chaining
* An external nonmaskable interrupt (NMI)
The processor automatically stacks its state on exception entry and unstacks this state on exception exit,
with no instruction overhead, providing low-latency exception handling.
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3.2.2.1 Level-sensitive and Pulse Interrupts

The processor supports both level-sensitive and pulse interrupts. Pulse interrupts are also described as
edge-triggered interrupts. A level-sensitive interrupt is held asserted until the peripheral deasserts the
interrupt signal. The interrupt sources in CC26x0 and CC13x0 are normally level. That is, they stay active
until the interrupt source is cleared in the peripheral. Typically this happens because the interrupt service
routine (ISR) accesses the peripheral, causing it to clear the interrupt request. To ensure the NVIC detects
the interrupt, the peripheral must assert the interrupt signal for at least one clock cycle.

When the processor enters the ISR, it automatically removes the pending state from the interrupt (see
Section 3.2.2.2). For a level-sensitive interrupt, if the signal is not deasserted before the processor returns
from the ISR, the interrupt becomes pending again, and the processor must execute its ISR again. As a
result, the peripheral can hold the interrupt signal asserted until it no longer needs servicing.

3.2.2.2 Hardware and Software Control of Interrupts

The Cortex-M3 processor latches all interrupts. A peripheral interrupt becomes pending for one of the
following reasons:

e The NVIC detects that the interrupt signal is asserted and the interrupt is not active.
» The NVIC detects a rising edge on the interrupt signal.

» Software writes to the corresponding interrupt set-pending register bit, or to the Software Trigger
Interrupt Register (STIR) to make a software-generated interrupt pending (see the NVIC_ISPRO
SETPENDRN register bit in Section 2.7.4.10, or the STIR INTID register field in Section 2.7.4.60).

A pending interrupt remains pending until one of the following occurs:

» The processor enters the ISR for the interrupt, changing the state of the interrupt from pending to
active. Then:

— For a level-sensitive interrupt, when the processor returns from the ISR, the NVIC samples the
interrupt signal. If the signal is asserted, the state of the interrupt changes to pending, which might
cause the processor to immediately re-enter the ISR. Otherwise, the state of the interrupt changes
to inactive.

— For a pulse interrupt, the NVIC continues to monitor the interrupt signal, and if this is pulsed the
state of the interrupt changes to pending and active. In this case, when the processor returns from
the ISR the state of the interrupt changes to pending, which might cause the processor to
immediately re-enter the ISR. If the interrupt signal is not pulsed while the processor is in the ISR,
when the processor returns from the ISR the state of the interrupt changes to inactive.

» Software writes to the corresponding interrupt clear-pending register bit:

— For a level-sensitive interrupt, if the interrupt signal is still asserted, the state of the interrupt does
not change. Otherwise, the state of the interrupt changes to inactive.

— For a pulse interrupt, the state of the interrupt changes to inactive if the state was pending, or to
active if the state was active and pending.

3.2.3 SCB

The SCB provides system implementation information and system control, including configuration, control,
and reporting of the system exceptions.
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3.24

™

The ITM is an application-driven trace source that supports printf() style debugging to trace operating
system and application events, and generates diagnostic system information. The ITM generates trace
information as packets. If multiple sources generate packets at the same time, the ITM arbitrates the order
in which packets are output. These sources in decreasing order of priority are the following:

» Software trace: Software can write directly to ITM stimulus registers to generate packets.
» Hardware trace: The DWT generates these packets, and the ITM outputs the packets.

» Time stamping: Timestamps are generated relative to packets. The ITM contains a 21-bit counter to
generate the timestamp. The Cortex-M3 clock or the bit-clock rate of the serial wire viewer (SWV)
output clocks the counter.

NOTE: ITM registers are fully accessible in privileged mode. In user mode, all registers can be
read, but only the Stimulus Registers and Trace Enable Registers can be written, and only
when the corresponding Trace Privilege Register bit is set. Invalid user mode writes to the
ITM registers are discarded.

3.25 FPB

The FPB implements hardware breakpoints and patches code and data from the Code space to the

System space.

A full FPB unit contains:

* Two literal comparators match against literal loads from the Code space, and remap to a
corresponding area in the System space.

e Six instruction comparators for matching against instruction fetches from the Code space, and remaps
to a corresponding area in the System space. Alternatively, the comparators can be individually
configured to return a Breakpoint (BKPT) instruction to the processor core on a match for hardware
breakpoint capability.

A reduced FPB unit contains:

» Two instruction comparators that can be configured individually to return a BKPT instruction to the
processor on a match, and to provide hardware breakpoint capability

The FPB contains a global enable and individual enables for the eight comparators. If the comparison for

an entry matches, the address is either:

* Remapped to the address set in the remap register plus an offset corresponding to the matched
comparator
or

* Remapped to a BKPT instruction if that feature is enabled

The comparison happens dynamically, but the result of the comparison occurs too late to stop the original

instruction fetch or literal load taking place from the Code space. The processor ignores this transaction,

however, and only the remapped transaction is used.

If the FPB supports only two breakpoints, then only comparators 0 and 1 are used, and the FPB does not

support flash patching.

3.2.6 TPIU

The Cortex-M3 TPIU acts as a bridge between the on-chip trace data from the embedded trace macrocell

(ETM) and the instrumentation trace macrocell (ITM), with separate IDs, to a data stream. The TPIU

encapsulates IDs where required, and the data stream is then captured by a trace port analyzer (TPA).

There are two configurations of the TPIU:

» A configuration that supports ITM debug trace

» A configuration that supports both ITM and ETM debug trace
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3.2.7 DWT

The DWT provides watchpoints, data tracing, and system profiling for the processor. A full DWT contains
four comparators that can be configured as any of the following:

* A hardware watchpoint

 An ETM trigger

» A PC sampler event trigger

» A data address sampler event trigger

The first comparator, DWT_COMPO, can also compare against the clock cycle counter, CYCCNT. The
second comparator, DWT_COMP1, can be used as a data comparator.

A reduced DWT contains one comparator that can be used as a watchpoint or as a trigger. A reduced
DWT does not support data matching.

The DWT contains counters for the following:

e Clock cycles (CYCCNT)

» Folded instructions

» Load store unit (LSU) operations

» Sleep cycles

* CPI (that is, all instruction cycles except for the first cycle)
* Interrupt overhead

The DWT generates PC samples at defined intervals and interrupt event information. The DWT can also
provide periodic requests for protocol synchronization to the ITM and the TPIU.
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3.2.8 Cortex-M3 Memory Map

Table 3-2. Memory Map

Base Address Module Module Name

0x0000 0000 FLASHMEM On-Chip Flash

0x2000 0000 SRAM Low-Leakage RAM

0x2100 0000 RFC_RAM RF Core RAM

0x4000 0000 SSI0 Synchronous Serial Interface 0

0x4000 1000 UARTO Universal Asynchronous Receiver/Transmitter O
0x4000 2000 12C0 12C Master/Slave Serial Controller O
0x4000 8000 SSi1 Synchronous Serial Interface 1

0x4001 0000 GPTO General Purpose Timer 0

0x4001 1000 GPT1 General Purpose Timer 1

0x4001 2000 GPT2 General Purpose Timer 2

0x4001 3000 GPT3 General Purpose Timer 3

0x4002 0000 UDMAO Micro Direct Memory Access Controller O
0x4002 1000 12S0 12S Audio DMA 0

0x4002 2000 GPIO General Purpose Input/Output

0x4002 4000 CRYPTO Cryptography Engine

0x4002 8000 TRNG True Random Number Generator

0x4003 0000 FLASH Flash Controller

0x4003 4000 VIMS Versatile Instruction Memory System Control
0x4004 0000 RFC_PWR RF Core Power

0x4004 1000 RFC_DBELL RF Core Doorbell

0x4004 3000 RFC_RAT RF Core Radio Timer

0x4008 0000 WDT Watchdog Timer

0x4008 1000 I0C Input/Output Controller

0x4008 2000 PRCM Power, Clock, and Reset Management
0x4008 3000 EVENT Event Fabric

0x4008 4000 SMPH System CPU Semaphores

0x4009 0000 AON_SYSCTL Always-On System Control

0x4009 1000 AON_WUC Always-On Wake-up Controller

0x4009 2000 AON_RTC Always-On Real Time Clock

0x4009 3000 AON_EVENT Always-On Event

0x4009 4000 AON_IOC Always-On Input/Output Controller
0x4009 5000 AON_BATMON Always-On Battery and Temperature Monitor
0x400C 1000 AUX_AIODIOO AUX Analog/Digital Input/Output Control O
0x400C 2000 AUX_AIODIO1 AUX Analog/Digital Input/Output Control 1
0x400C 4000 AUX_TDCIF AUX Time-to Digital Converter Interface
0x400C 5000 AUX_EVCTL AUX Event Control

0x400C 6000 AUX_WUC AUX Wake-up Controller

0x400C 7000 AUX_TIMER AUX Timer

0x400C 8000 AUX_SMPH AUX Semaphores

0x400C 9000 AUX_ANAIF AUX Analog Interface

0x400C A000 AUX_DDIO_OSC AUX Digital/Digital Interface, Oscillator control
0x400C B0O0O AUX_ADI4 AUX Analog/Digital Interface 4

0x400E 0000 AUX_RAM AUX RAM

0x400E 1000 AUX_SCE AUX Sensor Control Engine

0x5000 1000 FCFG1 Factory Configuration Area 1

0x5000 3000 CCFG Customer Configuration Area
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Table 3-2. Memory Map (continued)

Base Address Module Module Name

0xE000 0000 CPU_ITM Cortex-M Instrumentation Trace Macrocell
0XEO00 1000 CPU_DWT Cortex-M Data Watchpoint and Trace
0XEO000 2000 CPU_FPB Cortex-M Flash Patch and Breakpoint
0xEO00 EO00 CPU_SCS Cortex-M System Control Space

0xE004 0000 CPU_TPIU Cortex-M Trace Port Interface Unit
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Interrupts and Events

This chapter describes CC26x0 and CC13x0 interrupts and events.
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4.1

41.1

Exception Model

The ARM® Cortex®-M3 processor and the nested vectored interrupt controller (NVIC) prioritize and handle
all exceptions in handler mode. The state of the processor is automatically stored to the stack on an
exception and automatically restored from the stack at the end of the interrupt service routine (ISR). The
vector is fetched in parallel to state saving, thus enabling efficient interrupt entry. The processor supports
tail-chaining, which enables performance of back-to-back interrupts without the overhead of state saving
and restoration.

Table 4-1 lists all exception types. Software can set eight priority levels on seven of these exceptions
(system handlers) as well as on CC26x0 and CC13x0 interrupts (listed in Table 4-8).

Priorities on the system handlers are set with the NVIC System Handler Priority n Registers
(CPU_SCS:SHPRn). Interrupts are enabled through the NVIC Interrupt Set Enable n Register
(CPU_SCS:NVIC_ISERN) and prioritized with the NVIC Interrupt Priority n Registers
(CPU_SCS:NVIC_IPRn). Priorities can be grouped by splitting priority levels into preemption priorities and
subpriorities. All the interrupt registers are described in Section 3.2.2.

Internally, the highest user programmable priority (0) is treated as third priority, after a reset, and a hard
fault, in that order.

NOTE: 0 is the default priority for all the programmable priorities.

CAUTION

After a write to clear an interrupt source, it may take several processor cycles
for the NVIC to detect the interrupt source deassertion due to the write buffer.
Thus, if the interrupt clear is done as the last action in an interrupt handler, it is
possible for the interrupt handler to complete while the NVIC detects the
interrupt as still asserted, causing the interrupt handler to be re-entered
errantly. This situation can be avoided by either clearing the interrupt source at
the beginning of the interrupt handler or by performing a read from the same
address after the write to clear the interrupt source (and flush the write buffer).

For more information on exceptions and interrupts, see Section 3.2.2.

Exception States

Each exception is in one of the following states:
* Inactive: The exception is not active and not pending.

» Pending: The exception is waiting to be serviced by the processor. An interrupt request from a
peripheral or from software can change the state of the corresponding interrupt to pending.

* Active: An exception is being serviced by the processor but has not completed. An exception handler
can interrupt the execution of another exception handler. In this case, both exceptions are in the active
state.

e Active and Pending: The exception is being serviced by the processor, and there is a pending
exception from the same source.
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4.1.2 Exception Types

The exception types are:

* Reset: Reset is invoked on power up or a warm reset. The exception model treats reset as a special
form of exception. When reset is asserted, the operation of the processor stops, potentially at any point
in an instruction. When reset is deasserted, execution restarts from the address provided by the reset
entry in the vector table. Execution restarts as privileged execution in thread mode.

» Hard Fault: A hard fault is an exception that occurs because of an error during exception processing,
or because an exception cannot be managed by any other exception mechanism. Hard faults have a
fixed priority of —1, meaning they have higher priority than any exception with configurable priority.

» Bus Fault: A bus fault is an exception that occurs because of a memory-related fault for an instruction
or data memory transaction such as a prefetch fault or a memory access fault. This fault can be
enabled or disabled.

» Usage Fault: A usage fault is an exception that occurs because of a fault related to instruction
execution, such as the following:

— An undefined instruction
— Anillegal unaligned access
— Invalid state on instruction execution

— An error on exception return
An unaligned address on a word or halfword memory access or division by 0 can cause a usage fault
when the core is properly configured.

e SVCall: A supervisor call (SVC) is an exception that is triggered by the SVC instruction. In an OS
environment, applications can use SVC instructions to access OS kernel functions and device drivers.

» Debug Monitor: This exception is caused by the debug monitor (when not halting). This exception is
active only when enabled. This exception does not activate if it is a lower priority than the current
activation.

* PendSV: PendSV is a pendable, interrupt-driven request for system-level service. In an OS
environment, use PendSV for context switching when no other exception is active. PendSV is triggered
using the Interrupt Control and State CPU_SCS:ICSR register.

» SysTick: A SysTick exception is generated by the system timer when it reaches 0 and is enabled to
generate an interrupt. Software can also generate a SysTick exception using the Interrupt Control and
State register, CPU_SCS:ICSR. In an OS environment, the processor can use this exception as
system tick.

e Interrupt (IRQ): An interrupt, or IRQ, is an exception signaled by a peripheral or generated by a
software request and fed through the NVIC (prioritized). All interrupts are asynchronous to instruction
execution. In the system, peripherals use interrupts to communicate with the processor. Table 4-8 lists
the interrupts on the CC26x0 and CC13x0 controller.

For an asynchronous exception, other than reset, the processor can execute another instruction between
when the exception is triggered and when the processor enters the exception handler.

Privileged software can disable the exceptions that Table 4-1 shows as having configurable priority (see
the CPU_SCS:SHCSR register in Section 2.7.4.35 and the CPU_SCS:NVIC_ICERQO register in
Section 2.7.4.9).

For more information about hard faults, bus faults, and usage faults, see Section 4.2.

Table 4-1. Exception Types

Exception Type Vector Number Priority @ Vecto(r)f/;\sd(g[gss or Activation

Stack top is loaded from

- 0 - 0x0000 0000 the first entry of the
vector table on reset.

Reset 1 -3 (highest) 0x0000 0004 Asynchronous

@ 0 is the default priority for all the programmable priorities.

@ See Section 4.1.4.
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Table 4-1. Exception Types (continued)
Exception Type Vector Number Priority @ Vecmé?gg{gss or Activation
Hard fault 3 -1 0x0000 000C -
Synchronous when
Bus fault 5 Programmable® 0x0000 0014 precise and
asynchronous when
imprecise
Usage fault 6 Programmable 0x0000 0018 Synchronous
- 71010 - - Reserved
Svcall 11 Programmable 0x0000 002C Synchronous
Debug monitor 12 Programmable 0x0000 0030 Synchronous
- 13 - - Reserved
PendSV 14 Programmable 0x0000 0038 Asynchronous
SysTick 15 Programmable 0x0000 003C Asynchronous
Interrupts 16 and above Programmable® 0x0000 0040 and above | Asynchronous
©® See CPU_SCS:SHPR 1 in Figure 2-102.
@ See the PRIn registers in Section 2.7.4.
Table 4-2. Interrupts
Interrupt Number .
Vector Number (Bit in Interrupt Registers) Vector Address or Offset Description
0to 15 — 0x0000 0000 to 0x0000 003C Processor exceptions
16 0 0x0000 0040 GPIO edge detect
17 1 0x0000 0044 12C
18 2 0x0000 0048 RF Core and packet engine 1
19 3 0x0000 004C Unassigned
20 4 0x0000 0050 AON RTC
21 5 0x0000 0054 UARTO
22 6 0x0000 0058 UART1
23 7 0x0000 005C SSI0
24 8 0x0000 0060 SSi1
25 9 0x0000 0064 RF Core and packet engine 2
26 10 0x0000 0068 RF Core hardware
27 11 0x0000 006C RF command acknowledge
28 12 0x0000 0070 12S
29 13 0x0000 0074 Unassigned
30 14 0x0000 0078 Watchdog timer
31 15 0x0000 007C GPTimer 0A
32 16 0x0000 0080 GPTimer 0B
33 17 0x0000 0084 GPTimer 1A
34 18 0x0000 0088 GPTimer 1B
35 19 0x0000 008C GPTimer 2A
36 20 0x0000 0090 GPTimer 2B
37 21 0x0000 0094 GPTimer 3A
38 22 0x0000 0098 GPTimer 3B
39 23 0x0000 009C Crypto
40 24 0x0000 00A0 UDMA software defined
41 25 0x0000 00A4 UDMA error
42 26 0x0000 00A8 Flash
43 27 0x0000 00AC Software event 0
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Table 4-2. Interrupts (continued)

Vector Number (Bit ilr?tlﬁrtreurflijtuRn:ez?srters) Vector Address or Offset Description
44 28 0x0000 00BO AUX combined event
45 29 0x0000 00B4 AON programmable event
46 30 0x0000 00B8 Dynamic programmable event
47 31 0x0000 00BC AUX comparator A
48 32 0x0000 00C0 DMA done, ADC underfiow and overlion
49 33 0x0000 00C4 True random number generator

4.1.3 Exception Handlers

The processor handles exceptions using:
» Interrupt Service Routines (ISRs): Interrupts (IRQX) are the exceptions handled by ISRs.
» Fault Handlers: Hard fault, usage fault, and bus fault are fault exceptions handled by the fault

handlers.

» System Handlers: PendSV, SVCall, SysTick, and the fault exceptions are all system exceptions that
are handled by system handlers.

4.1.4 Vector Table

Figure 4-1 contains the reset value of the stack pointer and the start addresses, also called exception
vectors, for all exception handlers. The vector table is constructed using the vector address or offset listed
in Table 4-1. Figure 4-1 shows the order of the exception vectors in the vector table. The least significant
bit (LSB) of each vector must be 1, indicating that the exception handler is Thumb code.
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Figure 4-1. Vector Table

33

IRQ number

Offset

0x00C4

0x004C
0x0048
0x0044
0x0040
0x003C
0x0038

0x002C

0x0018
0x0014
0x0010
0x000C
0x0008
0x0004
0x 0000

Vector

IRQ33

IRQ2

IRQ1

IRQO

Systick

PendSV

Reserved

Reserved for debug

SVCall

Reserved

Usage fault

Bus fault

Reserved

Hard fault

NMI

Reset

Initial SP value

On system reset, the vector table is fixed at address 0x0000 0000. Privileged software can write to the
Vector Table Offset Register (CPU_SCS:VTOR) to relocate the vector table start address to a different
memory location, in the range 0x0000 0200 to 0x3FFF FEOO. When configuring the CPU_SCS:VTOR

register, the offset must be aligned on a 512-byte boundary.
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4.1.6

Exception Priorities

As Table 4-1 shows, all exceptions have an associated priority, with a lower priority value indicating a
higher priority and configurable priorities for all exceptions except reset, and hard fault. If software does
not configure any priorities, then all exceptions with a configurable priority have a priority of 0. For
information about configuring exception priorities, see the System Handlers Priority Registers
(CPU_SCS:SHPRn) listed in Table 2-96 and the Interrupt Priority Registers (CPU_SCS:NVIC_IPRn) listed
in Table 2-96.

NOTE: Configurable priority values for the CC26x0 and CC13x0 implementation are in the range
from O to 7. This means that the Reset and Hard fault exceptions, with fixed negative priority
values, always have a higher priority than any other exception.

Assigning a higher priority value to IRQ[0] and a lower-priority value to IRQ[1], for example, means that
IRQ[1] has higher priority than IRQ[O]. If IRQ[1] and IRQI[0] are asserted, IRQ[1] is processed before
IRQ[O].

If multiple pending exceptions have the same priority, the pending exception with the lowest exception
number takes precedence. For example, if IRQ[0] and IRQ[1] are pending and have the same priority,
then IRQJ0] is processed before IRQ[1].

When the processor is executing an exception handler, the exception handler is preempted if a higher
priority exception occurs. If an exception occurs with the same priority as the exception being handled, the
handler is not preempted, irrespective of the exception number. However, the status of the new interrupt
changes to pending.

Interrupt Priority Grouping
To increase priority control in systems with interrupts, the NVIC supports priority grouping. This grouping
divides each interrupt priority register entry into two fields:
» An upper field that defines the group priority
» Alower field that defines a subpriority within the group
Only the group priority determines preemption of interrupt exceptions. When the processor is executing an

interrupt exception handler, another interrupt with the same group priority as the interrupt being handled
does not preempt the handler.

If multiple pending interrupts have the same group priority, the sub-priority field determines the order in
which they are processed. If multiple pending interrupts have the same group priority and subpriority, the
interrupt with the lowest IRQ number is processed first.

For information about splitting the interrupt priority fields into group priority and subpriority, see Application
Interrupt/Reset Control (CPU_SCS:AIRCR) in Section 2.7.4.29.
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4.1.7 Exception Entry and Return

Descriptions of exception handling use the following terms:

« Preemption: When the processor is executing an exception handler, an exception can preempt the
exception handler if its priority is higher than the priority of the exception being handled. For more
information about preemption by an interrupt, see Section 4.1.6. When one exception preempts
another, the exceptions are called nested exceptions. For more information, see Section 4.1.7.1.

* Return: Return occurs when the exception handler is completed, and there is no pending exception
with sufficient priority to be serviced and the completed exception handler was not handling a late-
arriving exception. The processor pops the stack and restores the processor state to the state it had
before the interrupt occurred. For more information, see Section 4.1.7.2.

» Tail Chaining: This mechanism speeds up exception servicing. When an exception handler
completes, if a pending exception meets the requirements for exception entry, the stack pop is skipped
and control transfers to the new exception handler.

» Late Arriving: This mechanism speeds up preemption. If a higher-priority exception occurs during
state saving for a previous exception, the processor switches to handle the higher-priority exception
and initiates the vector fetch for that exception. State saving is not affected by late arrival because the
state saved is the same for both exceptions. Therefore, the state saving continues uninterrupted. The
processor can accept a late-arriving exception until the first instruction of the exception handler of the
original exception enters the execute stage of the processor. When the late-arriving exception returns
from the exception handler, the normal tail-chaining rules apply.

4.1.7.1 Exception Entry

Exception entry occurs when there is a pending exception with sufficient priority and either the processor
is in thread mode or the new exception is of a higher priority than the exception being handled, in which
case the new exception preempts the original exception.

When one exception preempts another, the exceptions are nested.

Sufficient priority means the exception has more priority than any limits set by the mask registers (see
PRIMASK on Priority Mask Register [Section 2.5.2.18], FAULTMASK on Fault Mask Register
[Section 2.5.2.19], and BASEPRI on Base Priority Register [Section 2.5.2.20]). An exception with less
priority than this is pending but is not handled by the processor.

When the processor takes an exception, unless the exception is a tail-chained or a late-arriving exception,
the processor pushes information onto the current stack (see Figure 4-2). This operation is referred to as
stacking and the structure of eight data words is referred to as stack frame.

Figure 4-2. Exception Stack Frame

r_ —_—— L e e = E:H Pre-IRQ top of stack
{aligner}

xPSR
PC
LR
R12
R3
R2
R1
RO l«— |RQ top of stack

Immediately after stacking, the stack pointer indicates the lowest address in the stack frame.

The stack frame includes the return address, which is the address of the next instruction in the interrupted
program. This value is restored to the PC at exception return so that the interrupted program resumes.

In parallel to the stacking operation, the processor performs a vector fetch that reads the exception
handler start address from the vector table. When stacking completes, the processor starts executing the
exception handler. At the same time, the processor writes an EXC_RETURN value to the LR, indicating
which stack pointer corresponds to the stack frame and what operation mode the processor was in before
the entry occurred.
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If no higher priority exception occurs during exception entry, the processor starts executing the exception
handler and automatically changes the status of the corresponding pending interrupt to active.

If another higher priority exception occurs during exception entry, known as late arrival, the processor
starts executing the exception handler for this exception and does not change the pending status of the
earlier exception.

4.1.7.2 Exception Return

Exception return occurs when the processor is in handler mode and executes one of the following
instructions to load the EXC_RETURN value into the PC:

* An LDM or POP instruction that loads the PC
* A BX instruction using any register

* An LDR instruction with the PC as the destination
EXC_RETURN is the value loaded into the LR on exception entry. The exception mechanism relies on
this value to detect when the processor completes an exception handler. The lowest 4 bits of this value

provide information on the return stack and processor mode. Table 4-3 lists the EXC_RETURN values
with a description of the exception return behavior.

EXC_RETURN bits 31-4 are all set. When this value is loaded into the PC, it indicates to the processor
that the exception is complete, and the processor initiates the appropriate exception return sequence.

Table 4-3. Exception Return Behavior

EXC_RETURN[31:0] Description
OXFFFF FFFO Reserved
Return to handler mode
OXFFFF FFF1 Exception return uses state from MSP
Execution uses MSP after return.
OXFFFF FFF2 to OXFFFF FFF8 Reserved
Return to thread mode: VTOR
OXFFFF FFF9 Exception return uses state from MSP
Execution uses MSP after return.
OXFFFF FFFA to OXFFFF FFFC Reserved
Return to thread mode
OXFFFF FFFD Exception return uses state from PSP
Execution uses PSP after return
OXFFFF FFFE to OXFFFF FFFF Reserved

4.2 Fault Handling

Faults are a subset of the exceptions (see Section 4.1). The following conditions generate a fault;
» A bus error on an instruction fetch or vector table load or a data access

* An internally detected error such as an undefined instruction or an attempt to change state with a BX
instruction

4.2.1 Fault Types

Table 4-4 lists the types of fault, the handler used for the fault, the corresponding fault status register, and
the register bit that indicates the fault has occurred. For more information about the fault status registers,
see CPU_SCS:CFSR in Section 2.7.4.36.
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Table 4-4. Faults

Fault Handler Fault Status Register Bit Name
Bus error on a vector read Hard fault Hard Fault Status (HFSR) VECTTBL
Fault escalated to a hard fault Hard fault Hard Fault Status (HFSR) FORCED

Bus error during exception Bus fault Bus Fault Status (BFSR) STKERR
stacking

Bus error during exception

unstacking Bus fault Bus Fault Status (BFSR) UNSTEKRR
Bus error during instruction Bus fault Bus Fault Status (BFSR) IBUSERR
prefetch

Precise data bus error Bus fault Bus Fault Status (BFSR) PRECISERR
Imprecise data bus error Bus fault Bus Fault Status (BFSR) IMPRECISERR
Attempt to access a coprocessor | Usage fault Usage Fault Status (UFSR) NOCP
Undefined instruction Usage fault Usage Fault Status (UFSR) UNDEFINSTR
Attempt to enter an invalid

instruction set state @ Usage fault Usage Fault Status (UFSR) INVSTATE
Invalid EXC_RETURN value Usage fault Usage Fault Status (UFSR) INVPC

lllegal unaligned load or store Usage fault Usage Fault Status (UFSR) UNALIGNED
Divide by 0 Usage fault Usage Fault Status (UFSR) DIVBYZERO

@ Trying to use an instruction set other than the Thumb instruction set, or returning to a non load-store-multiple instruction with ICI

continuation.

4.2.2 Fault Escalation and Hard Faults

All fault exceptions except for hard fault have configurable exception priority (see CPU_SCS:SHPRL1 in
Section 2.7.4.32). Software can disable execution of the handlers for these faults (see CPU_SCS:SHCSR

in Section 2.7.4.35).

Usually, the exception priority, together with the values of the exception mask registers, determines
whether the processor enters the fault handler, and whether a fault handler can preempt another fault

handler as described in Section 4.1.

In some situations, a fault with configurable priority is treated as a hard fault. This process is called priority
escalation, and the fault is described as escalated to hard fault. Escalation to hard fault occurs when:

» A fault handler causes the same kind of fault as the one it is servicing. This escalation to hard fault
occurs because a fault handler cannot preempt itself because it must have the same priority as the
current priority level.

e A fault handler causes a fault with the same or lower priority as the fault it is servicing. This situation
happens because the handler for the new fault cannot preempt the fault handler that is currently

executing.

» An exception handler causes a fault for which the priority is the same as or lower than the exception
that is currently executing.

» A fault occurs and the handler for that fault is not enabled.

NOTE: If a bus fault occurs during a stack push when entering a bus fault handler, the bus fault
does not escalate to a hard fault. Thus, if a corrupted stack causes a fault, the fault handler
executes even though the stack push for the handler failed. The fault handler operates but

the stack contents are corrupted.
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4.2.3 Fault Status Registers and Fault Address Registers

The fault status registers indicate the cause of a fault. For bus faults, the fault address register indicates
the address accessed by the operation that caused the fault, as shown in Table 4-5.

Table 4-5. Fault Status and Fault Address Registers

Handler Status Register Name Address Register Name Register Description
Hard fault Hard Fault Status (HFSR) - See Section 2.7.4.37
Bus fault Bus Fault Status (BFSR) Bus Fault Address (BFAR) See Section 2.7.4.40
Usage fault Usage Fault Status (UFSR) - -

4.2.4 Lockup

The processor enters a lockup state if a hard fault occurs when executing the hard fault handlers. In a
CC26x0 and CC13x0 device, a lockup state resets the system.
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4.3 Event Fabric
4.3.1 Introduction

The event fabric is a combinational router between event sources and event subscribers. The event inputs
are routed to a central event-bus where a subscriber can select the appropriate events and output those
as inputs to peripherals. Figure 4-3 shows the general concept of the event fabric. The event fabric is
strictly combinational logic. Because this chapter provides only a general overview of the event fabric and
the system CPU, NMI, and Freeze subscriber, refer to the specific peripheral chapters in this user's guide
to understand how to use and configure the events for the different subscribers and peripherals.

Most of the events (signals) are statically routed, meaning that only a small number of configurable output
lines go to the event subscribers. A configurable output line from a subscriber can choose from a list of
several input events available to the specific subscriber in question. Subscribers output event signaling
identical to input signaling. That is, events are simply passed through the event fabric as presented to the
input ports. Possible event types include system hardware interrupts, software programmable interrupts,
and DMA triggers. All event inputs are considered level-triggered events active high. Events like DMA
triggers may or may not be level-type signals.

Figure 4-3. Event Fabric Concept

Event Fabric
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Figure 4-3 shows a simple illustration of the event fabric concept. Clearly the event fabric is not a
peripheral in itself, but rather a block of routing between the peripherals and more. The lines that have
configurable inputs are controlled by selection registers that are connected to a MUX, which forwards the
selected input in the subscriber to the peripherals.
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4.3.2 Event Fabric Overview

There are two main event fabric blocks in the CC26x0 and CC13x0 family. One in the MCU power domain
(MCU event fabric) and the other in the AON power domain (AON event fabric). Figure 4-4 shows a
simplified overview of the two modules together. The MCU event fabric is one of the subscribers to the
AON event fabric.

Figure 4-4. Event Fabric Overview (Simplified)
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4.3.2.1 Registers

The event fabric has two types of registers. The first type, a configuration register, is used to control and
report the selection settings for a subscriber output. For each subscriber output, an address is mapped for
a read register that contains a value representing the selection of the input event currently set for that
subscriber output. For nonconfigurable outputs, only a read-only register is implemented. A read to that
address returns the static, predefined value. The second type of register in the event fabric, of which there
is only one, is an operational register named SWEV. This register sets and clears any of the four software
events.

The AON event fabric is controlled through a series of registers residing in the MCU power domain. An
AON-MCU interface block in the AON domain shadows these registers, thereby providing them for the
AON block when the MCU is in power-down states.

4.4 AON Event Fabric

The AON event fabric resides in the AON power domain where the wake-up controller, the debug
subsystem, the AUX domain, and the real-time clock (RTC) reside.
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441 Common Input Event List

Section 4.5.1 lists the input events for the AON event fabric. The sources for these events are considered
level-triggered active high.

4.4.2 Event Subscribers

There are three subscribers in the AON event fabric as can be seen in Figure 4-4. The first subscriber is
the MCU event fabric, which resides in the MCU power domain. The other two subscribers, the WUC and
RTC, both reside in the AON power domain and are presented in the following subsections.

4.4.2.1 Wake-Up Controller (WUC)

The WUC receives output signals from the WUC subscriber in the AON event fabric where power-on
sequences can be triggered by configured input events from JTAG, AUX, or the MCU. JTAG has one
wake-up event going to the WUC, while the AUX domain has three programmable input events and the
MCU domain has four programmable input events. These specific input events are ORed together to form
a single input to the WUC, one from the MCU and one from the AUX. Figure 4-5 shows this configuration.
The inputs can be configured in the two selection registers AON_EVENT:AUXWUSEL and
AON_EVENT:MCUWUSEL. Any of the events listed in Table 4-6 can be chosen as input by selecting the
appropriate event ID. By default, these IDs are set to 63 (NULL, no event), where the lines always stay

logic low.
Figure 4-5. WUC Subscriber in AON Event Fabric
WUG
JTLG AIX MI)U

Event bus

Event Sources
(Peripherals)

4.4.2.2 Real-Time Clock

The RTC has a programmable event, which can be configured in the RTCSEL register, and a fixed event
with ID 46 (Channel 2 clear — from AUX).
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4.4.2.3 MCU Event Fabric
Seven output events from the AON event fabric are routed as inputs to the MCU event fabric. These

4.5

451

events are:

PwbdPR

5. AON RTC

AON programmable 0
AON programmable 1
AON programmable 2
AON edge detect

There are three programmable lines from which any of the input events from Table 4-6 can be chosen.
This can be set in the CTRL_EVENT:MCU register.

MCU Event Fabric

The MCU event fabric resides in the MCU power domain and routes signals between most of the
peripherals and different internal blocks. Only a few of the subscribers in the MCU event fabric are
described in this section. For more information on the remaining subscribers, refer to the specific
peripheral chapters for the appropriate consumer (peripheral) for that specific subscriber.

Common Input Event List

Table 4-6 lists the input events for the MCU event fabric. The sources for these events are considered
level-triggered active high.

Table 4-6. MCU Event Fabric Input Events

Event Number Event Enumeration Description
0x0 NONE Always inactive (LOW)
Event selected by AON_EVENT MCU event selector,
Ox1 AON_PROGO AON_EVENT:EVTOMCUSEL.AON_PROGO_EV
Event selected by AON_EVENT MCU event selector,
0x2 AON_PROG1 AON_EVENT:EVTOMCUSEL.AON_PROG1_EV
Event selected by AON_EVENT MCU event selector,
0x3 AON_PROG2 AON_EVENT:EVTOMCUSEL.AON_PROG2_EV
Edge detect event from IOC. Configured by the
Ox4 AON_GPIO_EDGE I0C:IOCFGn.EDGE_IRQ_EN and IOC:IOCFGn.EDGE_DET settings
0x5 RESERVED
0x6 RESERVED
Event from AON_RTC controlled by the
0x7 AON_RTC_COMB AON_RTC:CTL.COMB_EV_MASK setting
0x8 12S_IRQ Interrupt event from 12S
0x9 12C_IRQ Interrupt event from 1°C
OxA AON_AUX_SWEV0 AUX software event 0, AUX_EVCTL:SWEVSET.SWEVO0
AUX combined event, the corresponding flag register is here
OxB AUX_COMB AUX_EVCTL:EVTOMCUFLAGS.*
0xC GPT2A GPT2A interrupt event, controlled by GPT2:TAMR.*
0xD GPT2B GPT2B interrupt event, controlled by GPT2:TBMR.*
OXE GPT3A GPT3A interrupt event, controlled by GPT3:TAMR.*
OxF GPT3B GPT3B interrupt event, controlled by GPT3:TBMR.*
0x10 GPTOA GPTOA interrupt event, controlled by GPTO:TAMR.*
0x11 GPTOB GPTOB interrupt event, controlled by GPTO:TBMR.*
0x12 GPT1A GPT1A interrupt event, controlled by GPT1:TAMR.*
0x13 GPT1B GPT1B interrupt event, controlled by GPT1:TBMR.*
DMA done for software-triggered UDMA channel 0, see
0x14 DMA_CHO_DONE UDMAO:SOFTREQ *
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Table 4-6. MCU Event Fabric Input Events (continued)

Event Number

Event Enumeration

Description

FLASH controller error event, the status flags are

Ox15 FLASH FLASH:FEDACSTAT.FSM_DONE and FLASH:FEDACSTAT.RVF_INT
ox16 DMA_CH18 DONE Bll\Dlll\AA\A(\jg:nseofg;_;()Eftgfre—triggered UDMA channel 18, see
0x17 RESERVED
0x18 WDT_IRQ Watchdog interrupt event, controlled by WDT:CTL.INTEN
ox19 RFC_CMD_ACK SEE_DDOBOS_&:‘LI:I RCFOAr\?:nll?Eg ﬁchKn'g\lileeéilgment interrupt, equivalent to
OxX1A RFC_HW_COMB ggrg_bggcé I_Ff_(::;Frll—ia\;\(/jlvl\:lgri interrupt, corresponding flag is here
Combined interrupt for CPE-generated events. Corresponding flags are
0x1B RFC_CPE_O here RFC_DBELL:RFCPEIFG.*. Only interrupts selected with CPEO in
RFC_DBELL:RFCPEIFG.* can trigger a RFC_CPE_O0 event.
AUX software event 0, triggered by AUX_EVCTL:SWEVSET.SWEVO,
0x1C AUX_SWEVO VICU domai wake-up control AN, EVENT-MCUWUSEL
AUX domain wake-up control AON_EVENT:AUXWUSEL.*
AUX software event 1, triggered by AUX_EVCTL:SWEVSET.SWEV1,
01 AUX_SWEV1 VICU domain wake-u control AON. EVENT-MCUWUSEL
AUX domain wake-up control AON_EVENT:AUXWUSEL.*
Combined interrupt for CPE-generated events. Corresponding flags are
Ox1E RFC_CPE_1 here RFC_DBELL:RFCPEIFG.*. Only interrupts selected with CPE1 in
RFC_DBELL:RFCPEIFG.* can trigger a RFC_CPE_1 event.
Ox1F to Ox21 RESERVED
0x22 SSI0_COMB SSI0 combined interrupt, interrupt flags are found here SSI0:MIS.*.
0x23 SSI1_COMB SSI0 combined interrupt, interrupt flags are found here SSI1:MIS.*.
0x24 UARTO_COMB UARTO combined interrupt, interrupt flags are found here UARTO:MIS.*.
0x25 RESERVED Always 0 (LOW)
0x26 DMA_ERR DMA bus error, corresponds to UDMAO:ERROR.STATUS
0x27 DMA_DONE_COMB Sgr&tz\gegl%vlljﬁ(\) ?\logf corresponding flags are here
0x28 SSI0_RX_DMABREQ SSI0 RX DMA burst request, controlled by SSI0:DMACR.RXDMAE
0x29 SSI0_RX_DMASREQ SSI0 RX DMA single request, controlled by SSI0:DMACR.RXDMAE
Ox2A SSI0_TX_DMABREQ SSI0 TX DMA burst request, controlled by SSI0:DMACR.TXDMAE
0x2B SSI0O_TX_DMASREQ SSI0 TX DMA single request, controlled by SSI0:DMACR.TXDMAE
0x2C SSI1_RX_DMABREQ SSI1 RX DMA burst request, controlled by SSI0:DMACR.RXDMAE
0x2D SSI1_RX_DMASREQ SSI1 RX DMA single request, controlled by SSI0:DMACR.RXDMAE
Ox2E SSI1_TX_DMABREQ SSI1 TX DMA burst request, controlled by SSI0:DMACR.TXDMAE
0x2F SSI1_TX_DMASREQ SSI1 TX DMA single request, controlled by SSI0:DMACR.TXDMAE
0631 UARTO_RX_DMASREQ UARTODMACTLRXDMAE
0x32 UARTO_TX_DMABREQ UARTO TX DMA burst request, controlled by UARTO:DMACTL.TXDMAE
033 UARTO_TX_DMASREQ UARTO.DMACTL TXDMAE
0x34 to 0x37 RESERVED Always 0
0x38 RESERVED
0x39 RESERVED
0x3A RESERVED
0x3B RESERVED
0x3C RESERVED
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Table 4-6. MCU Event Fabric Input Events (continued)

Event Number Event Enumeration Description

0x3D GPTOA_CMP GPTOA compare event. Configured by GPTO: TAMR.TCACT.

O0x3E GPTOB_CMP GPTOB compare event. Configured by GPTO: TBMR.TCACT.

Ox3F GPT1A_CMP GPT1A compare event. Configured by GPT1: TAMR.TCACT.

0x40 GPT1B_CMP GPT1B compare event. Configured by GPT1: TBMR.TCACT.

0x41 GPT2A_CMP GPT2A compare event. Configured by GPT2: TAMR.TCACT.

0x42 GPT2B_CMP GPT2B compare event. Configured by GPT2: TBMR.TCACT.

0x43 GPT3A_CMP GPT3A compare event. Configured by GPT3:TAMR.TCACT.

0x44 GPT3B_CMP GPT3B compare event. Configured by GPT3:TBMR.TCACT.

0x45 to 0x4C TIE_LOW Not used; tied to 0 (LOW)

0x4D GPTOA_DMABREQ GPT OA DMA trigger event. Configured by GPTO:DMAEV.*.

Ox4E GPTOB_DMABREQ GPT OB DMA trigger event. Configured by GPTO:DMAEV.*.

0x4F GPT1A_DMABREQ GPT 1A DMA trigger event. Configured by GPT1:DMAEV.*.

0x50 GPT1B_DMABREQ GPT 1B DMA trigger event. Configured by GPT1:DMAEV.*.

0x51 GPT2A_DMABREQ GPT 2A DMA trigger event. Configured by GPT2:DMAEV.*.

0x52 GPT2B_DMABREQ GPT 2B DMA trigger event. Configured by GPT2:DMAEV.*.

0x53 GPT3A_DMABREQ GPT 3A DMA trigger event. Configured by GPT3:DMAEV.*.

0x54 GPT3B_DMABREQ GPT 3B DMA trigger event. Configured by GPT3:DMAEV.*.
Port capture event from 10C, configured by IOC:IOCFGn.PORT_ID.

0x55 PORT_EVENTO Events on ports configured with **ENUM** *PORT_EVENTO** are
routed here.

0x5C PORT_EVENT? Events on ports configured with PORT EVENT? are roued hers.
CRYPTO result available interrupt event, the corresponding flag is found

0x5D CRYPTO_RESULT_AVAIL_IRQ here CRYPTO:IRQSTAT.RESULT_AVAIL. Controlled by
CRYPTO:IRQSTAT.RESULT_AVAIL
CRYPTO DMA input done event, the corresponding flag is

Ox5E CRYPTO_DMA_DONE_IRQ CRYPTO:IRQSTAT.DMA_IN_DONE. Controlled by
CRYPTO:IRQEN.DMA_IN_DONE

Ox5F RFC_IN_EV4 RFC RAT event 4, configured by RFC_RAT:RATEV.OEVT4

0x60 RFC_IN_EV5 RFC RAT event 5, configured by RFC_RAT:RATEV.OEVT5

0x61 RFC_IN_EV6 RFC RAT event 6, configured by RFC_RAT:RATEV.OEVT6

0x62 RFC_IN_EV7 RFC RAT event 7, configured by RFC_RAT:RATEV.OEVT7

0x63 WDT_NMI wg¥%—_|r?_?’\(f_rr_}(¢nprréaskable interrupt event, controlled by

0x64 SWEV0 Software event 0, triggered by SWEV.SWEV0

0x65 SWEV1 Software event 1, triggered by SWEV.SWEV1

0x66 SWEV2 Software event 2, triggered by SWEV.SWEV2

0x67 SWEV3 Software event 3, triggered by SWEV.SWEV3

0x68 TRNG_IRQ TRNG Interrupt event, controlled by TRNG:IRQEN.EN
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Table 4-6. MCU Event Fabric Input Events (continued)

Event Number

Event Enumeration

Description

AON wake-up event, corresponds flags are here

0x69 AUX_AON_WU_EV AUX_EVCTL:EVTOMCUFLAGS.AON_WU_EV.
AUX COMP A event, corresponds to
Ox6A AUX_COMPA AUX_EVCTL:EVTOMCUFLAGS.AUX_COMPA.
AUX COMP B event, corresponds to
0x68 AUX_COMPB AUX_EVCTL:EVTOMCUFLAGS.AUX_COMPB.
AUX TDC measurement done event, corresponds to the flag
0x6C AUX_TDC_DONE AUX_EVCTL:EVTOMCUFLAGS.TDC_DONE and the AUX_TDC status
AUX_TDC:STAT.DONE.
AUX TIMER 0 event, corresponds to
0x6D AUX_TIMERO_EV AUX_EVCTL:EVTOMCUFLAGS.TIMERO_EV.
AUX TIMER 1 event, corresponds to
Ox6E AUX_TIMER1_EV AUX_EVCTL:EVTOMCUFLAGS.TIMER1_EV.
Auto-take event from AUX semaphore, configured by
OX6F AUX_SMPH_AUTOTAKE_DONE AUX_SMPH:AUTOTAKE. .
AUX ADC done, corresponds to
0x70 AUX_ADC_DONE AUX_EVCTL:EVTOMCUFLAGS.ADC_DONE
AUX ADC FIFO watermark event, corresponds to
Ox71 AUX_ADC_FIFO_ALMOST_FULL | )% "EVCTL.EVTOMCUFLAGS.ADC_FIFO_ALMOST FULL
Loopback of OBSMUXO0 through AUX, corresponds to
0x72 AUX_OBSMUX0 AUX_EVCTL:EVTOMCUFLAGS.OBSMUXO
AUX ADC interrupt event, corresponds to
0x73 AUX_ADC_IRQ AUX_EVCTL:EVTOMCUFLAGS.ADC_IRQ. Status flags are found here
AUX_EVCTL:EVTOMCUFLAGS.ADC*
0x74 AUX_SW_DMABREQ AUX observation loopback
DMA single request event from AUX, configured by
0x75 AUX_DMASREQ AUX_EVCTL:DMACTL.*
DMA burst request event from AUX, configured by
0x76 AUX_DMABREQ AUX_EVCTL:DMACTL.*
0x77 AON_RTC_UPD RTC periodic event controlled by AON_RTC:CTL.RTC_UPD_EN
0x78 CPU_HALTED CPU halted
0x79 ALWAYS_ACTIVE Always asserted (HIGH)

45.2 Event Subscribers

There are eleven subscribers for the MCU event fabric. Most of these subscribers are different peripherals
that must be configured differently according to the purpose of those specific peripherals. The following
five subscribers are not described in this chapter, but rather in each of the corresponding peripheral

chapters:

» Micro Direct Memory Access (LDMA) (see Chapter 12)

* General-Purpose Timers (see Chapter 14)

» Sensor Controllers with Digital and Analog Peripherals (AUX) (see Chapter 17)
» Inter-IC Sound (12S) (see Chapter 22)
* Radio (see Chapter 23)

The following three subscribers are described as they are related to the system CPU and CPU interrupts:

e System CPU

* Nonmaskable Interrupt (NMI) to System CPU

* Freeze
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45.21 System CPU

Table 4-8 shows that the interrupts with vector number from 16 to 49 are sourced by the events routed in
the MCU event fabric to the system CPU. The event fabric routes all level interrupt events to the system
CPU. The event/interrupt called AON programmable 0 can be configured in the AON event fabric.
EVENT:CPUIRQSEL29 is a read-only register for routing within the MCU event fabric and cannot be
configured, but the input event within the AON event fabric going to this line can be configured. One
dynamic event/interrupt called Dynamic Programmable Event has the valid selections as seen in

Table 4-8. The EVENT:CPUIRQSELZ29 register is used to configure the input.

See the EVENT:CPUIRQSELS30 register (see Section 4.7.2.31).

45.2.2 NMI

The NMI subscriber has one nonconfigurable input that comes from the WDT. The read-only register
(CM3NMISELO) shows the only valid input event.

45.2.3 Freeze

The CC26x0 and CC13x0 freeze subscriber passes the halted debug signal to peripherals such as the
General Purpose Timer, Sensor Controller with Digital and Analog Peripherals (AUX), Radio, and RTC.
When the system CPU halts, the connected peripherals that have freeze enabled also halt. The
programmable output can be set to static values of 0 or 1, and can also be set to pass the halted signal.
The possible events listed in Table 4-7 can be selected in the FRZSELDO register.

Table 4-7. Freeze Subscriber Event Selection

Event Number Event Enumeration
0x0 NONE

0x78 CPU_HALTED

0x79 ALWAYS_ACTIVE

NOTE: When freeze is asserted, RTC stops incrementing the main counter, but the update event
from RTC (goes to RF core and AON event fabric) does not stop. The update event is a
down division of SCLK_LF and has no dependency on the main counter. So in practice,
when you are halting the CPU for debugging, there is no way to stop these update events to
RFC.
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4.6 AON Events

Table 4-8. AON Events

Event No. Name Description
0x0 to Ox1F PADO to PAD31 Edge detect on PADn, n=0..31
0x20 PAD Edge detect on any PAD

0x23 to 0x25

RTC_CHO to RTC_CH?2

RTC channel n event, n=0..2

0x26 to 0x28

RTC_CHO_DLY to RTC_CH2_DLY

RTC channel n - delayed event, n=0..2

0x29 RTC_COMB_DLY RTC combined delayed event

0x2A RTC_UPD RTC Update Tick

0x2B JTAG JTAG generated event

0x2C to Ox2E AUX_SWEVO0 to AUX_SWEV2 AUX Software triggered event #n, n=0..2
Ox2F AUX_COMPA Comparator A triggered

0x30 AUX_COMPB Comparator B triggered

0x31 AUX_ADC_DONE ADC conversion completed

0x32 AUX_TDC_DONE TDC completed or timed out

0x33 to 0x34 AUX_TIMERO_EV to AUX_TIMER1_EV | AUX Timer n Event, n=0..1

0x35 BATMON_TEMP BATMON temperature update event
0x36 BATMON_VOLT BATMON voltage update event
0x37 AUX_COMPB_ASYNC Comparator B triggered

0x38 AUX_COMPB_ASYNC_N Comparator B not triggered

Ox3F NONE No event
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4.7 Interrupts and Events Registers

4.7.1 AON_EVENT Registers

Table 4-9 lists the memory-mapped registers for the AON_EVENT. All register offset addresses not listed
in Table 4-9 should be considered as reserved locations and the register contents should not be modified.

Table 4-9. AON_EVENT Registers

Offset Acronym Register Name Section
Oh MCUWUSEL Wake-up Selector For MCU Section 4.7.1.1
4h AUXWUSEL Wake-up Selector For AUX Section 4.7.1.2
8h EVTOMCUSEL Event Selector For MCU Event Fabric Section 4.7.1.3
Ch RTCSEL RTC Capture Event Selector For AON_RTC Section 4.7.1.4
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4.7.1.1 MCUWUSEL Register (Offset = Oh) [reset = 3F3F3F3Fh]
MCUWUSEL is shown in Figure 4-6 and described in Table 4-10.
Return to Summary Table.

Wake-up Selector For MCU

This register contains pointers to 4 events which are routed to AON_WUC as wakeup sources for MCU.
AON_WUC will start a wakeup sequence for the MCU domain when either of the 4 selected events are
asserted. A wakeup sequence will guarantee that the MCU power switches are turned on, LDO resources
are available and SCLK_HF is available and selected as clock source for MCU.

Note: It is recommended ( or required when AON_WUC:MCUCLK.PWR_DWN_SRC=NONE) to also setup
a wakeup event here before MCU is requesting powerdown. ( PRCM requests uLDO, see conditions in
PRCM:VDCTL.ULDO ) as it will speed up the wakeup procedure.

Figure 4-6. MCUWUSEL Register

31 30 29 28 27 26 25 24
RESERVED \ WU3_EV
R-0h R/W-3Fh
23 22 21 20 19 18 17 16
RESERVED ‘ WU2_EV
R-0h R/W-3Fh
15 14 13 12 11 10 9 8
RESERVED \ WU1_EV
R-0h R/W-3Fh
7 6 5 4 3 2 1 0
RESERVED ‘ WUO_EV
R-0h R/W-3Fh
Table 4-10. MCUWUSEL Register Field Descriptions
Bit Field Type Reset Description
31-30 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description

29-24 WU3_EV R/W 3Fh MCU Wakeup Source #3
AON Event Source selecting 1 of 4 events routed to AON_WUC for
waking up the MCU domain from Power Off or Power Down.
Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)

2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field

‘Type

‘ Reset

‘ Description

33h = AUX Timer 0 Event
34h = AUX Timer 1 Event

35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is

synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is

synchronized in AUX
3Fh = No event, always low

23-22 RESERVED

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

21-16 WU2_EV

R/W 3Fh

MCU Wakeup Source #2

AON Event Source selecting 1 of 4 events routed to AON_WUC for
waking up the MCU domain from Power Off or Power Down.

Note:

Oh = Edge detect on PADO
1h = Edge detect on PAD1
2h = Edge detect on PAD2
3h = Edge detect on PAD3
4h = Edge detect on PAD4
5h = Edge detect on PAD5
6h = Edge detect on PAD6
7h = Edge detect on PAD7
8h = Edge detect on PAD8
9h = Edge detect on PAD9
Ah = Edge detect on PAD10
Bh = Edge detect on PAD11
Ch = Edge detect on PAD12
Dh = Edge detect on PAD13
Eh = Edge detect on PAD14
Fh = Edge detect on PAD15
10h = Edge detect on PAD16
11h = Edge detect on PAD17
12h = Edge detect on PAD18
13h = Edge detect on PAD19
14h = Edge detect on PAD20
15h = Edge detect on PAD21
16h = Edge detect on PAD22
17h = Edge detect on PAD23
18h = Edge detect on PAD24
19h = Edge detect on PAD25
1Ah = Edge detect on PAD26
1Bh = Edge detect on PAD27
1Ch = Edge detect on PAD28
1Dh = Edge detect on PAD29
1Eh = Edge detect on PAD30
1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event
24h = RTC channel 1 event
25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event

29h = RTC combined delayed event
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEVO0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed

32h = TDC completed or timed out

33h = AUX Timer 0 Event

34h = AUX Timer 1 Event

35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

15-14 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field

‘Type

‘ Reset

‘ Description

13-8 WU1_EV

R/W

3Fh

MCU Wakeup Source #1

AON Event Source selecting 1 of 4 events routed to AON_WUC for
waking up the MCU domain from Power Off or Power Down.

Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10
Bh = Edge detect on PAD11
Ch = Edge detect on PAD12
Dh = Edge detect on PAD13
Eh = Edge detect on PAD14
Fh = Edge detect on PAD15
10h = Edge detect on PAD16
11h = Edge detect on PAD17
12h = Edge detect on PAD18
13h = Edge detect on PAD19
14h = Edge detect on PAD20
15h = Edge detect on PAD21
16h = Edge detect on PAD22
17h = Edge detect on PAD23
18h = Edge detect on PAD24
19h = Edge detect on PAD25
1Ah = Edge detect on PAD26
1Bh = Edge detect on PAD27
1Ch = Edge detect on PAD28
1Dh = Edge detect on PAD29
1Eh = Edge detect on PAD30
1Fh = Edge detect on PAD31
20h = Edge detect on any PAD
23h = RTC channel 0 event
24h = RTC channel 1 event
25h = RTC channel 2 event
26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value

every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
33h = AUX Timer 0 Event
34h = AUX Timer 1 Event
35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

7-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
5-0 WUO_EV R/W 3Fh MCU Wakeup Source #0

AON Event Source selecting 1 of 4 events routed to AON_WUC for
waking up the MCU domain from Power Off or Power Down.
Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event
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Table 4-10. MCUWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEVO0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed

32h = TDC completed or timed out

33h = AUX Timer 0 Event

34h = AUX Timer 1 Event

35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low
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4.7.1.2 AUXWUSEL Register (Offset = 4h) [reset = 003F3F3Fh]

AUXWUSEL is shown in Figure 4-7 and described in Table 4-11.

Return to Summary Table.

Wake-up Selector For AUX

This register contains pointers to 3 events which are routed to AON_WUC as wakeup sources for AUX.
AON_WUC will start a wakeup sequence for the AUX domain when either of the 3 selected events are
asserted. A wakeup sequence will guarantee that the AUX power switches are turned on, LDO resources
are available and SCLK_HF is available and selected as clock source for AUX.

Note: It is recommended ( or required when AON_WUC:AUXCLK.PWR_DWN_SRC=NONE) to also setup
a wakeup event here before AUX is requesting powerdown. ( AUX_WUC:PWRDWNREQ.REQ is
asserted] ) as it will speed up the wakeup procedure.

Figure 4-7. AUXWUSEL Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED ‘ WU2_EV
R-0h R/W-3Fh
15 14 13 12 11 10 9 8
RESERVED \ WU1_EV
R-0h R/W-3Fh
7 6 5 4 3 2 1 0
RESERVED ‘ WUO_EV
R-0h R/W-3Fh
Table 4-11. AUXWUSEL Register Field Descriptions
Bit Field Type Reset Description
31-22 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-11. AUXWUSEL Register Field Descriptions (continued)

Bit Field

‘Type

‘ Reset

‘ Description

21-16 WU2_EV

R/W

3Fh

AUX Wakeup Source #2

AON Event Source selecting 1 of 3 events routed to AON_WUC for
waking up the AUX domain from Power Off or Power Down.

Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10
Bh = Edge detect on PAD11
Ch = Edge detect on PAD12
Dh = Edge detect on PAD13
Eh = Edge detect on PAD14
Fh = Edge detect on PAD15
10h = Edge detect on PAD16
11h = Edge detect on PAD17
12h = Edge detect on PAD18
13h = Edge detect on PAD19
14h = Edge detect on PAD20
15h = Edge detect on PAD21
16h = Edge detect on PAD22
17h = Edge detect on PAD23
18h = Edge detect on PAD24
19h = Edge detect on PAD25
1Ah = Edge detect on PAD26
1Bh = Edge detect on PAD27
1Ch = Edge detect on PAD28
1Dh = Edge detect on PAD29
1Eh = Edge detect on PAD30
1Fh = Edge detect on PAD31
20h = Edge detect on any PAD
23h = RTC channel 0 event
24h = RTC channel 1 event
25h = RTC channel 2 event
26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value

every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out
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Table 4-11. AUXWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
33h = AUX Timer 0 Event
34h = AUX Timer 1 Event
35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

15-14 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
13-8 WU1_EV R/W 3Fh AUX Wakeup Source #1

AON Event Source selecting 1 of 3 events routed to AON_WUC for
waking up the AUX domain from Power Off or Power Down.
Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event
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Table 4-11. AUXWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEVO0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed

32h = TDC completed or timed out

33h = AUX Timer 0 Event

34h = AUX Timer 1 Event

35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

7-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-11. AUXWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description

5-0 WUO_EV R/W 3Fh AUX Wakeup Source #0
AON Event Source selecting 1 of 3 events routed to AON_WUC for
waking up the AUX domain from Power Off or Power Down.
Note:

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)

2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out

SWCU117|-February 2015—Revised June 2020 Interrupts and Events 259

Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

Interrupts and Events Registers www.ti.com

Table 4-11. AUXWUSEL Register Field Descriptions (continued)

Bit Field ‘ Type ‘ Reset ‘ Description
33h = AUX Timer 0 Event
34h = AUX Timer 1 Event
35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low
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4.7.1.3 EVTOMCUSEL Register (Offset = 8h) [reset = 002B2B2Bh]
EVTOMCUSEL is shown in Figure 4-8 and described in Table 4-12.
Return to Summary Table.

Event Selector For MCU Event Fabric

This register contains pointers for 3 AON events that are routed to the MCU Event Fabric EVENT

Figure 4-8. EVTOMCUSEL Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED AON_PROG2_EV
R-0h R/W-2Bh
15 14 13 12 11 10 9 8
RESERVED AON_PROG1_EV
R-0Oh R/W-2Bh
7 6 5 4 3 2 1 0
RESERVED AON_PROGO_EV
R-0h R/W-2Bh
Table 4-12. EVTOMCUSEL Register Field Descriptions
Bit Field Type Reset Description
31-22 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-12. EVTOMCUSEL Register Field Descriptions (continued)

Bit Field

Type

‘ Reset

‘ Description

21-16 AON_PROG2_EV

R/W

2Bh

Event selector for AON_PROG2 event.
AON Event Source id# selecting event routed to EVENT as

AON_PROG?2 event.

Oh = Edge detect on PADO
1h = Edge detect on PAD1
2h = Edge detect on PAD2
3h = Edge detect on PAD3
4h = Edge detect on PAD4
5h = Edge detect on PAD5
6h = Edge detect on PAD6
7h = Edge detect on PAD7
8h = Edge detect on PAD8
9h = Edge detect on PAD9
Ah = Edge detect on PAD10
Bh = Edge detect on PAD11
Ch = Edge detect on PAD12
Dh = Edge detect on PAD13
Eh = Edge detect on PAD14
Fh = Edge detect on PAD15
10h = Edge detect on PAD16
11h = Edge detect on PAD17
12h = Edge detect on PAD18
13h = Edge detect on PAD19
14h = Edge detect on PAD20
15h = Edge detect on PAD21
16h = Edge detect on PAD22
17h = Edge detect on PAD23
18h = Edge detect on PAD24
19h = Edge detect on PAD25
1Ah = Edge detect on PAD26
1Bh = Edge detect on PAD27
1Ch = Edge detect on PAD28
1Dh = Edge detect on PAD29
1Eh = Edge detect on PAD30
1Fh = Edge detect on PAD31
20h = Edge detect on any PAD
23h = RTC channel 0 event
24h = RTC channel 1 event
25h = RTC channel 2 event

26h = RTC channel O - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event

29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value

every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by

AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by

AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by

AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered
30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out

33h = AUX Timer 0 Event
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Table 4-12. EVTOMCUSEL Register Field Descriptions (continued)

Bit Field Type ‘ Reset ‘ Description
34h = AUX Timer 1 Event
35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

15-14 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
13-8 AON_PROG1_EV R/W 2Bh Event selector for AON_PROG1 event.

AON Event Source id# selecting event routed to EVENT as
AON_PROGL1 event.

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)
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Table 4-12. EVTOMCUSEL Register Field Descriptions (continued)

Bit Field Type ‘ Reset ‘ Description
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEVO0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed

32h = TDC completed or timed out

33h = AUX Timer 0 Event

34h = AUX Timer 1 Event

35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

7-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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Table 4-12. EVTOMCUSEL Register Field Descriptions (continued)

Bit Field Type ‘ Reset ‘ Description

5-0 AON_PROGO_EV R/W 2Bh Event selector for AON_PROGO event.
AON Event Source id# selecting event routed to EVENT as
AON_PROGO event.

Oh = Edge detect on PADO

1h = Edge detect on PAD1

2h = Edge detect on PAD2

3h = Edge detect on PAD3

4h = Edge detect on PAD4

5h = Edge detect on PAD5

6h = Edge detect on PAD6

7h = Edge detect on PAD7

8h = Edge detect on PAD8

9h = Edge detect on PAD9

Ah = Edge detect on PAD10

Bh = Edge detect on PAD11

Ch = Edge detect on PAD12

Dh = Edge detect on PAD13

Eh = Edge detect on PAD14

Fh = Edge detect on PAD15

10h = Edge detect on PAD16

11h = Edge detect on PAD17

12h = Edge detect on PAD18

13h = Edge detect on PAD19

14h = Edge detect on PAD20

15h = Edge detect on PAD21

16h = Edge detect on PAD22

17h = Edge detect on PAD23

18h = Edge detect on PAD24

19h = Edge detect on PAD25

1Ah = Edge detect on PAD26

1Bh = Edge detect on PAD27

1Ch = Edge detect on PAD28

1Dh = Edge detect on PAD29

1Eh = Edge detect on PAD30

1Fh = Edge detect on PAD31

20h = Edge detect on any PAD

23h = RTC channel 0 event

24h = RTC channel 1 event

25h = RTC channel 2 event

26h = RTC channel O - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event
29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value
every 32 kHz clock period)

2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by
AUX_EVCTL:SWEVSET.SWEVO0

2Dh = AUX Software triggered event #1. Triggered by
AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by
AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered

30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out
33h = AUX Timer 0 Event
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Table 4-12. EVTOMCUSEL Register Field Descriptions (continued)

Bit Field Type ‘ Reset ‘ Description
34h = AUX Timer 1 Event
35h = BATMON temperature update event
36h = BATMON voltage update event

37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX

38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX

3Fh = No event, always low

266 Interrupts and Events SWCU1171-February 2015—Revised June 2020

Submit Documentation Feedback
Copyright © 2015-2020, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com

Interrupts and Events Registers

4.7.1.4 RTCSEL Register (Offset = Ch) [reset = 3Fh]
RTCSEL is shown in Figure 4-9 and described in Table 4-13.

Return to Summary Table.

RTC Capture Event Selector For AON_RTC
This register contains a pointer to select an AON event for RTC capture. Please refer to

AON_RTC:CH1CAPT

Figure 4-9. RTCSEL Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED | RTC_CH1_CAPT_EV
R-0h R/W-3Fh
Table 4-13. RTCSEL Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R Oh Software should not rely on the value of a reserved. Writing any

other value than the reset value may result in undefined behavior.
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Table 4-13. RTCSEL Register Field Descriptions (continued)

Bit Field

‘Type

‘ Reset

‘ Description

5-0 RTC_CH1_CAPT_EV

R/W

3Fh

AON Event Source id# for RTCSEL event which is fed to AON_RTC.
Please refer to AON_RTC:CH1CAPT

Oh = Edge detect on PADO
1h = Edge detect on PAD1
2h = Edge detect on PAD2
3h = Edge detect on PAD3
4h = Edge detect on PAD4
5h = Edge detect on PAD5
6h = Edge detect on PAD6
7h = Edge detect on PAD7
8h = Edge detect on PAD8
9h = Edge detect on PAD9
Ah = Edge detect on PAD10
Bh = Edge detect on PAD11
Ch = Edge detect on PAD12
Dh = Edge detect on PAD13
Eh = Edge detect on PAD14
Fh = Edge detect on PAD15
10h = Edge detect on PAD16
11h = Edge detect on PAD17
12h = Edge detect on PAD18
13h = Edge detect on PAD19
14h = Edge detect on PAD20
15h = Edge detect on PAD21
16h = Edge detect on PAD22
17h = Edge detect on PAD23
18h = Edge detect on PAD24
19h = Edge detect on PAD25
1Ah = Edge detect on PAD26
1Bh = Edge detect on PAD27
1Ch = Edge detect on PAD28
1Dh = Edge detect on PAD29
1Eh = Edge detect on PAD30
1Fh = Edge detect on PAD31
20h = Edge detect on any PAD
23h = RTC channel 0 event
24h = RTC channel 1 event
25h = RTC channel 2 event

26h = RTC channel 0 - delayed event
27h = RTC channel 1 - delayed event
28h = RTC channel 2 - delayed event

29h = RTC combined delayed event

2Ah = RTC Update Tick (16 kHz signal, i.e. event line toggles value

every 32 kHz clock period)
2Bh = JTAG generated event

2Ch = AUX Software triggered event #0. Triggered by

AUX_EVCTL:SWEVSET.SWEV0

2Dh = AUX Software triggered event #1. Triggered by

AUX_EVCTL:SWEVSET.SWEV1

2Eh = AUX Software triggered event #2. Triggered by

AUX_EVCTL:SWEVSET.SWEV2

2Fh = Comparator A triggered
30h = Comparator B triggered

31h = ADC conversion completed
32h = TDC completed or timed out

33h = AUX Timer 0 Event
34h = AUX Timer 1 Event
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Table 4-13. RTCSEL Register Field Descriptions (continued)
Bit Field ‘ Type ‘ Reset ‘ Description

35h = BATMON temperature update event
36h = BATMON voltage update event
37h = Comparator B triggered. Asynchronous signal directly from the
AUX Comparator B as opposed to AUX_COMPB which is
synchronized in AUX
38h = Comparator B not triggered. Asynchronous signal directly from
AUX Comparator B (inverted) as opposed to AUX_COMPB which is
synchronized in AUX
3Fh = No event, always low
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4.7.2 EVENT Registers

Table 4-14 lists the memory-mapped registers for the EVENT. All register offset addresses not listed in
Table 4-14 should be considered as reserved locations and the register contents should not be modified.

Table 4-14. EVENT Registers

Register Name

Section

Output Selection for CPU Interrupt 0

Section 4.7.2.1

Output Selection for CPU Interrupt 1

Section 4.7.2.2

Output Selection for CPU Interrupt 2

Section 4.7.2.3

Output Selection for CPU Interrupt 3

Section 4.7.2.4

Output Selection for CPU Interrupt 4

Section 4.7.2.5

Output Selection for CPU Interrupt 5

Section 4.7.2.6

Output Selection for CPU Interrupt 6

Section 4.7.2.7

Output Selection for CPU Interrupt 7

Section 4.7.2.8

Output Selection for CPU Interrupt 8

Section 4.7.2.9

Output Selection for CPU Interrupt 9

Section 4.7.2.10

Output Selection for CPU Interrupt 10

Section 4.7.2.11

Output Selection for CPU Interrupt 11

Section 4.7.2.12

Output Selection for CPU Interrupt 12

Section 4.7.2.13

Output Selection for CPU Interrupt 13

Section 4.7.2.14

Output Selection for CPU Interrupt 14

Section 4.7.2.15

Output Selection for CPU Interrupt 15

Section 4.7.2.16

Output Selection for CPU Interrupt 16

Section 4.7.2.17

Output Selection for CPU Interrupt 17

Section 4.7.2.18

Output Selection for CPU Interrupt 18

Section 4.7.2.19

Output Selection for CPU Interrupt 19

Section 4.7.2.20

Output Selection for CPU Interrupt 20

Section 4.7.2.21

Output Selection for CPU Interrupt 21

Section 4.7.2.22

Output Selection for CPU Interrupt 22

Section 4.7.2.23

Output Selection for CPU Interrupt 23

Section 4.7.2.24

Output Selection for CPU Interrupt 24

Section 4.7.2.25

Output Selection for CPU Interrupt 25

Section 4.7.2.26

Output Selection for CPU Interrupt 26

Section 4.7.2.27

Output Selection for CPU Interrupt 27

Section 4.7.2.28

Output Selection for CPU Interrupt 28

Section 4.7.2.29

Output Selection for CPU Interrupt 29

Section 4.7.2.30

Output Selection for CPU Interrupt 30

Section 4.7.2.31

Output Selection for CPU Interrupt 31

Section 4.7.2.32

Output Selection for CPU Interrupt 32

Section 4.7.2.33

Output Selection for CPU Interrupt 33

Section 4.7.2.34

Output Selection for RFC Event 0

Section 4.7.2.35

Output Selection for RFC Event 1

Section 4.7.2.36

Output Selection for RFC Event 2

Section 4.7.2.37

Output Selection for RFC Event 3

Section 4.7.2.38

Output Selection for RFC Event 4

Section 4.7.2.39

Output Selection for RFC Event 5

Section 4.7.2.40

Output Selection for RFC Event 6

Section 4.7.2.41

Output Selection for RFC Event 7

Section 4.7.2.42

Output Selection for RFC Event 8

Section 4.7.2.43

Offset Acronym
Oh CPUIRQSELO
4h CPUIRQSEL1
8h CPUIRQSEL2
Ch CPUIRQSEL3
10h CPUIRQSEL4
14h CPUIRQSEL5
18h CPUIRQSELG6
1Ch CPUIRQSEL7
20h CPUIRQSELS
24h CPUIRQSEL9
28h CPUIRQSEL10
2Ch CPUIRQSEL11
30h CPUIRQSEL12
34h CPUIRQSEL13
38h CPUIRQSEL14
3Ch CPUIRQSEL15
40h CPUIRQSEL16
44h CPUIRQSEL17
48h CPUIRQSEL18
4Ch CPUIRQSEL19
50h CPUIRQSEL20
54h CPUIRQSEL21
58h CPUIRQSEL22
5Ch CPUIRQSEL23
60h CPUIRQSEL24
64h CPUIRQSEL25
68h CPUIRQSEL26
6Ch CPUIRQSEL27
70h CPUIRQSEL28
74h CPUIRQSEL29
78h CPUIRQSEL30
7Ch CPUIRQSEL31
80h CPUIRQSEL32
84h CPUIRQSEL33
100h RFCSELO
104h RFCSEL1
108h RFCSEL2
10Ch RFCSEL3
110h RFCSEL4
114h RFCSEL5
118h RFCSEL6
11Ch RFCSEL7
120h RFCSELS8
124h RFCSEL9

Output Selection for RFC Event 9

Section 4.7.2.44
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Table 4-14. EVENT Registers (continued)

Offset Acronym Register Name Section

200h GPTOACAPTSEL Output Selection for GPTO 0 Section 4.7.2.45
204h GPTOBCAPTSEL Output Selection for GPTO 1 Section 4.7.2.46
300h GPT1ACAPTSEL Output Selection for GPT1 0 Section 4.7.2.47
304h GPT1BCAPTSEL Output Selection for GPT1 1 Section 4.7.2.48
400h GPT2ACAPTSEL Output Selection for GPT2 0 Section 4.7.2.49
404h GPT2BCAPTSEL Output Selection for GPT2 1 Section 4.7.2.50
508h UDMACHI1SSEL Output Selection for DMA Channel 1 SREQ Section 4.7.2.51
50Ch UDMACHI1BSEL Output Selection for DMA Channel 1 REQ Section 4.7.2.52
510h UDMACH2SSEL Output Selection for DMA Channel 2 SREQ Section 4.7.2.53
514h UDMACH2BSEL Output Selection for DMA Channel 2 REQ Section 4.7.2.54
518h UDMACH3SSEL Output Selection for DMA Channel 3 SREQ Section 4.7.2.55
51Ch UDMACH3BSEL Output Selection for DMA Channel 3 REQ Section 4.7.2.56
520h UDMACH4SSEL Output Selection for DMA Channel 4 SREQ Section 4.7.2.57
524h UDMACH4BSEL Output Selection for DMA Channel 4 REQ Section 4.7.2.58
528h UDMACH5SSEL Output Selection for DMA Channel 5 SREQ Section 4.7.2.59
52Ch UDMACHS5BSEL Output Selection for DMA Channel 5 REQ Section 4.7.2.60
530h UDMACHG6SSEL Output Selection for DMA Channel 6 SREQ Section 4.7.2.61
534h UDMACHG6BSEL Output Selection for DMA Channel 6 REQ Section 4.7.2.62
538h UDMACH7SSEL Output Selection for DMA Channel 7 SREQ Section 4.7.2.63
53Ch UDMACH7BSEL Output Selection for DMA Channel 7 REQ Section 4.7.2.64
540h UDMACHS8SSEL Output Selection for DMA Channel 8 SREQ Section 4.7.2.65
544h UDMACHS8BSEL Output Selection for DMA Channel 8 REQ Section 4.7.2.66
548h UDMACH9SSEL Output Selection for DMA Channel 9 SREQ Section 4.7.2.67
54Ch UDMACH9BSEL Output Selection for DMA Channel 9 REQ Section 4.7.2.68
550h UDMACH10SSEL Output Selection for DMA Channel 10 SREQ Section 4.7.2.69
554h UDMACH10BSEL Output Selection for DMA Channel 10 REQ Section 4.7.2.70
558h UDMACH11SSEL Output Selection for DMA Channel 11 SREQ Section 4.7.2.71
55Ch UDMACH11BSEL Output Selection for DMA Channel 11 REQ Section 4.7.2.72
560h UDMACH12SSEL Output Selection for DMA Channel 12 SREQ Section 4.7.2.73
564h UDMACH12BSEL Output Selection for DMA Channel 12 REQ Section 4.7.2.74
56Ch UDMACH13BSEL Output Selection for DMA Channel 13 REQ Section 4.7.2.75
574h UDMACH14BSEL Output Selection for DMA Channel 14 REQ Section 4.7.2.76
57Ch UDMACH15BSEL Output Selection for DMA Channel 15 REQ Section 4.7.2.77
580h UDMACH16SSEL Output Selection for DMA Channel 16 SREQ Section 4.7.2.78
584h UDMACH16BSEL Output Selection for DMA Channel 16 REQ Section 4.7.2.79
588h UDMACH17SSEL Output Selection for DMA Channel 17 SREQ Section 4.7.2.80
58Ch UDMACH17BSEL Output Selection for DMA Channel 17 REQ Section 4.7.2.81
5A8h UDMACH21SSEL Output Selection for DMA Channel 21 SREQ Section 4.7.2.82
5ACh UDMACH21BSEL Output Selection for DMA Channel 21 REQ Section 4.7.2.83
5B0h UDMACH22SSEL Output Selection for DMA Channel 22 SREQ Section 4.7.2.84
5B4h UDMACH22BSEL Output Selection for DMA Channel 22 REQ Section 4.7.2.85
5B8h UDMACH23SSEL Output Selection for DMA Channel 23 SREQ Section 4.7.2.86
5BCh UDMACH23BSEL Output Selection for DMA Channel 23 REQ Section 4.7.2.87
5CO0h UDMACH24SSEL Output Selection for DMA Channel 24 SREQ Section 4.7.2.88
5C4h UDMACH24BSEL Output Selection for DMA Channel 24 REQ Section 4.7.2.89
600h GPT3ACAPTSEL Output Selection for GPT3 0 Section 4.7.2.90
604h GPT3BCAPTSEL Output Selection for GPT3 1 Section 4.7.2.91
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Table 4-14. EVENT Registers (continued)

Offset Acronym Register Name Section

700h AUXSELO Output Selection for AUX Subscriber 0 Section 4.7.2.92

800h CM3NMISELO Output Selection for NMI Subscriber 0 Section 4.7.2.93

900h I2SSTMPSELO Output Selection for 12S Subscriber 0 Section 4.7.2.94

AOOh FRZSELO Output Selection for FRZ Subscriber Section 4.7.2.95

FOOh SWEV Set or Clear Software Events Section 4.7.2.96
272 Interrupts and Events SWCU117|-February 2015—Revised June 2020

Copyright © 2015-2020, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU117I

13 TEXAS
INSTRUMENTS

www.ti.com

Interrupts and Events Registers

4.7.2.1 CPUIRQSELO Register (Offset = 0h) [reset = 4h]
CPUIRQSELO is shown in Figure 4-10 and described in Table 4-15.

Return to Summary Table.
Output Selection for CPU Interrupt O

Figure 4-10. CPUIRQSELO Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-4h

Table 4-15. CPUIRQSELO Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 4h

Read only selection value
4h = Edge detect event from I0C. Configureded by the

IOC:IOCFGn.EDGE_IRQ_EN and IOC:IOCFGn.EDGE_DET settings
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4.7.2.2 CPUIRQSEL1 Register (Offset = 4h) [reset = 9h]
CPUIRQSELL1 is shown in Figure 4-11 and described in Table 4-16.
Return to Summary Table.
Output Selection for CPU Interrupt 1
Figure 4-11. CPUIRQSEL1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RESERVED ] EV
R-Oh R-9h

Table 4-16. CPUIRQSEL1 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 9h Read only selection value
9h = Interrupt event from 12C
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4.7.2.3 CPUIRQSEL2 Register (Offset = 8h) [reset = 1Eh]
CPUIRQSEL2 is shown in Figure 4-12 and described in Table 4-17.
Return to Summary Table.
Output Selection for CPU Interrupt 2
Figure 4-12. CPUIRQSEL?2 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RESERVED ] EV
R-Oh R-1Eh

Table 4-17. CPUIRQSEL?2 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 1Eh Read only selection value

1Eh = Combined Interrupt for CPE Generated events.
Corresponding flags are here RFC_DBELL:RFCPEIFG. Only
interrupts selected with CPE1 in RFC_DBELL:RFCPEIFG can trigger
a RFC_CPE_1 event
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4.7.2.4 CPUIRQSEL3 Register (Offset = Ch) [reset = 38h]

CPUIRQSEL3 is shown in Figure 4-13 and described in Table 4-18.

Return to Summary Table.

Output Selection for CPU Interrupt 3

Figure 4-13. CPUIRQSEL3 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED
R-38h

Table 4-18. CPUIRQSEL3 Register Field Descriptions

Bit Field Type Reset Description

31-0 RESERVED R 38h Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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4.7.2.5 CPUIRQSEL4 Register (Offset = 10h) [reset = 7h]
CPUIRQSEL4 is shown in Figure 4-14 and described in Table 4-19.

Return to Summary Table.
Output Selection for CPU Interrupt 4

Figure 4-14. CPUIRQSEL4 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-7h
Table 4-19. CPUIRQSEL4 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 7h Read only selection value
7h = Event from AON_RTC, controlled by the
AON_RTC:CTL.COMB_EV_MASK setting
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4.7.2.6 CPUIRQSELD5 Register (Offset = 14h) [reset = 24h]
CPUIRQSELS is shown in Figure 4-15 and described in Table 4-20.

Return to Summary Table.
Output Selection for CPU Interrupt 5

Figure 4-15. CPUIRQSELS5 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-24h

Table 4-20. CPUIRQSELDS5 Register Field Descriptions

Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 24h Read only selection value
24h = UARTO combined interrupt, interrupt flags are found here
UARTO:MIS
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4.7.2.7 CPUIRQSELS6 Register (Offset = 18h) [reset = 1Ch]
CPUIRQSELS6 is shown in Figure 4-16 and described in Table 4-21.

Return to Summary Table.
Output Selection for CPU Interrupt 6

Figure 4-16. CPUIRQSELG6 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-1Ch
Table 4-21. CPUIRQSELG6 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 1Ch Read only selection value
1Ch = AUX software event 0, triggered by
AUX_EVCTL:SWEVSET.SWEVO, also available as AUX_EVENTO
AON wake up event.
MCU domain wakeup control AON_EVENT:MCUWUSEL
AUX domain wakeup control AON_EVENT:AUXWUSEL
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4.7.2.8 CPUIRQSEL7 Register (Offset = 1Ch) [reset = 22h]
CPUIRQSELY is shown in Figure 4-17 and described in Table 4-22.

Return to Summary Table.
Output Selection for CPU Interrupt 7

Figure 4-17. CPUIRQSEL7 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-22h

Table 4-22. CPUIRQSEL7 Register Field Descriptions

Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 22h Read only selection value
22h = SSI0 combined interrupt, interrupt flags are found here
SSI0:MIS
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4.7.2.9 CPUIRQSELS Register (Offset = 20h) [reset = 23h]
CPUIRQSELS is shown in Figure 4-18 and described in Table 4-23.

Return to Summary Table.
Output Selection for CPU Interrupt 8

Figure 4-18. CPUIRQSELS8 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-23h
Table 4-23. CPUIRQSELS8 Register Field Descriptions

Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any

other value than the reset value may result in undefined behavior.
6-0 EV R 23h Read only selection value

23h = SSI1 combined interrupt, interrupt flags are found here

SSI1:MIS
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4.7.2.10 CPUIRQSEL9 Register (Offset = 24h) [reset = 1Bh]
CPUIRQSEL9 is shown in Figure 4-19 and described in Table 4-24.

Return to Summary Table.

Output Selection for CPU Interrupt 9

Figure 4-19. CPUIRQSEL9 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-1Bh

Table 4-24. CPUIRQSELY9 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 1Bh Read only selection value

1Bh = Combined Interrupt for CPE Generated events.
Corresponding flags are here RFC_DBELL:RFCPEIFG. Only
interrupts selected with CPEO in RFC_DBELL:RFCPEIFG can trigger
a RFC_CPE_0 event
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4.7.2.11 CPUIRQSEL10 Register (Offset = 28h) [reset = 1Ah]
CPUIRQSEL10 is shown in Figure 4-20 and described in Table 4-25.
Return to Summary Table.
Output Selection for CPU Interrupt 10

Figure 4-20. CPUIRQSEL 10 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-1Ah

Table 4-25. CPUIRQSEL 10 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 1Ah Read only selection value

1Ah = Combined RFC hardware interrupt, corresponding flag is here
RFC_DBELL:RFHWIFG
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4.7.2.12 CPUIRQSEL11 Register (Offset = 2Ch) [reset = 19h]
CPUIRQSELL11 is shown in Figure 4-21 and described in Table 4-26.
Return to Summary Table.
Output Selection for CPU Interrupt 11
Figure 4-21. CPUIRQSEL11 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RESERVED ] EV
R-Oh R-19h

Table 4-26. CPUIRQSEL 11 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 19h Read only selection value

19h = RFC Doorbell Command Acknowledgement Interrupt,
equvialent to RFC_DBELL:RFACKIFG.ACKFLAG
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4.7.2.13 CPUIRQSEL12 Register (Offset = 30h) [reset = 8h]
CPUIRQSEL12 is shown in Figure 4-22 and described in Table 4-27.

Return to Summary Table.
Output Selection for CPU Interrupt 12

Figure 4-22. CPUIRQSEL12 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-8h
Table 4-27. CPUIRQSEL 12 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 8h Read only selection value
8h = Interrupt event from 12S
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4.7.2.14 CPUIRQSEL13 Register (Offset = 34h) [reset = 1Dh]
CPUIRQSEL13 is shown in Figure 4-23 and described in Table 4-28.

Return to Summary Table.
Output Selection for CPU Interrupt 13

Figure 4-23. CPUIRQSEL 13 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RESERVED ] EV
R-Oh R-1Dh

Table 4-28. CPUIRQSEL 13 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 1Dh Read only selection value

1Dh = AUX software event 1, triggered by
AUX_EVCTL:SWEVSET.SWEV1, also available as AUX_EVENT2
AON wake up event.

MCU domain wakeup control AON_EVENT:MCUWUSEL
AUX domain wakeup control AON_EVENT:AUXWUSEL
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4.7.2.15 CPUIRQSEL14 Register (Offset = 38h) [reset = 18h]
CPUIRQSEL14 is shown in Figure 4-24 and described in Table 4-29.

Return to Summary Table.
Output Selection for CPU Interrupt 14

Figure 4-24. CPUIRQSEL 14 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-18h
Table 4-29. CPUIRQSEL 14 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 18h Read only selection value
18h = Watchdog interrupt event, controlled by WDT:CTL.INTEN
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4.7.2.16 CPUIRQSEL15 Register (Offset = 3Ch) [reset = 10h]
CPUIRQSEL15 is shown in Figure 4-25 and described in Table 4-30.
Return to Summary Table.
Output Selection for CPU Interrupt 15

Figure 4-25. CPUIRQSEL15 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-10h

Table 4-30. CPUIRQSEL 15 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 10h Read only selection value
10h = GPTOA interrupt event, controlled by GPTO:TAMR
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4.7.2.17 CPUIRQSEL16 Register (Offset = 40h) [reset = 11h]
CPUIRQSEL16 is shown in Figure 4-26 and described in Table 4-31.

Return to Summary Table.
Output Selection for CPU Interrupt 16

Figure 4-26. CPUIRQSEL 16 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-11h
Table 4-31. CPUIRQSEL 16 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 11h Read only selection value
11h = GPTOB interrupt event, controlled by GPTO:TBMR
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4.7.2.18 CPUIRQSEL17 Register (Offset = 44h) [reset = 12h]
CPUIRQSELL17 is shown in Figure 4-27 and described in Table 4-32.
Return to Summary Table.
Output Selection for CPU Interrupt 17

Figure 4-27. CPUIRQSEL17 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ] EV
R-Oh R-12h

Table 4-32. CPUIRQSEL 17 Register Field Descriptions

Bit Field Type Reset Description

31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

6-0 EV R 12h Read only selection value
12h = GPT1A interrupt event, controlled by GPT1:TAMR
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4.7.2.19 CPUIRQSEL18 Register (Offset = 48h) [reset = 13h]
CPUIRQSEL18 is shown in Figure 4-28 and described in Table 4-33.

Return to Summary Table.
Output Selection for CPU Interrupt 18

Figure 4-28. CPUIRQSEL 18 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
RESERVED ] EV
R-0h R-13h
Table 4-33. CPUIRQSEL 18 Register Field Descriptions
Bit Field Type Reset Description
31-7 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6-0 EV R 13h Read only selection value
13h = GPT1B interrupt event, controlled by GPT1:TBMR
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4.7.2.20 CPUIRQSEL19 Register (Offset = 4Ch) [reset = Ch]
CPUIRQSEL19 is shown in Figure 4-29 and described in Table 4-34.
Return to Summary Table.
Output Selection for CPU Interrupt 19
Figure 4-29. CPUIRQSEL19 Register
31 30