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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 CC26xx 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
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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.
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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 CC26xx 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

SWCU117H-February 2015—Revised August 2017 Architectural Overview 23

Submit Documentation Feedback
Copyright © 2015-2017, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SWCU117H

13 TEXAS
INSTRUMENTS

Functional Overview www.ti.com

» 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 a