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CC1352P7 SimpleLink™ High-Performance Multi-Band Wireless MCU
With Integrated Power Amplifier

1 Features
Wireless microcontroller

»  Powerful 48-MHz Arm® Cortex®-M4F processor

* 704KB flash program memory

» 256KB of ROM for protocols and library functions

+ 8KB of cache SRAM

* 144KB of ultra-low leakage SRAM with parity for
high-reliability operation

* Dual-band Sub-1 GHz and 2.4 GHz operation

* Dynamic multiprotocol manager (DMM) driver

* Programmable radio includes support for 2-
(G)FSK, 4-(G)FSK, MSK, OOK, Bluetooth® 5.2
Low Energy, IEEE 802.15.4 PHY and MAC

» Supports over-the-air upgrade (OTA)

Ultra-low power sensor controller

* Autonomous MCU with 4KB of SRAM

» Sample, store, and process sensor data

» Fast wake-up for low-power operation

» Software defined peripherals; capacitive touch,
flow meter, LCD

Low power consumption

* MCU consumption:
— 2.63 mA active mode, CoreMark
— 55 yA/MHz running CoreMark
— 0.8 pA standby mode, RTC, 144KB RAM
— 0.1 pA shutdown mode, wake-up on pin
» Ultra low-power sensor controller consumption:
— 25.2 pAin 2 MHz mode
— 701 pAin 24 MHz mode
* Radio Consumption:
— 5.4 mA RX at 868 MHz
— 6.4mARXat24GHz
— 21 mATXat+10 dBm at 2.4 GHz
- 249 mATX at +14 dBm at 868 MHz
— 64 mA TX at +20 dBm at 915 MHz
— 101 mA TX at +20 dBm at 2.4 GHz

Wireless protocol support

» Thread, Zigbee®, Matter

* Bluetooth® 5.2 Low Energy
* Wi-SUN®

*  mioty®

* Amazon Sidewalk

*  Wireless M-Bus

e SimpleLink™ TI 15.4-stack
* B6LoWPAN

* Proprietary systems

High performance radio

* -121 dBm for 2.5-kbps long-range mode

+ -110 dBm at 50 kbps, 802.15.4, 868 MHz

* -104 dBm for Bluetooth® Low Energy 125-kbps

»  Output power up to +20 dBm with temperature
compensation

Regulatory compliance

» Suitable for systems targeting compliance with
these standards:

— ETSI EN 300 220 Receiver Cat. 1.5 and 2, EN
300 328, EN 303 131, EN 303 204, EN 300 440
Cat.2and 3

— FCC CFRA47 Part 15

— ARIB STD-T108 and STD-T66

MCU peripherals

» Digital peripherals can be routed to any GPIO

» Four 32-bit or eight 16-bit general-purpose timers
* 12-bit ADC, 200 kSamples/s, 8 channels

» 8-bit DAC

+ Two comparators

* Programmable current source

« Two UART, two SSI, I°C, I°S

* Real-time clock (RTC)

* Integrated temperature and battery monitor

Security enablers

» AES 128- and 256-bit cryptographic accelerator
+ ECC and RSA public key hardware accelerator
»  SHAZ2 Accelerator (full suite up to SHA-512)

* True random number generator (TRNG)

Development tools and software

» LP-CC1352P7 Development Kits

» SimpleLink™ CC13xx and CC26xx Software
Development Kit (SDK)

»  SmartRF™ Studio for simple radio configuration

» Sensor Controller Studio for building low-power
sensing applications

» SysConfig system configuration tool

Operating range

*  On-chip buck DC/DC converter
+ 1.8-V to 3.8-V single supply voltage
+ -40to +105°C

Package

+ 7-mm x 7-mm RGZ VQFN48 (26 GPIOs)
* RoHS-compliant package

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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» Retail Automation

2 Application
pplications — Retail automation & payment applications

» Grid infrastructure — electronic shelf labels and portable POS
— Smart Meters — electricity meter, water meter, terminal
gas meter and heat cost allocator » Personal Electronics
— Grid communications — wireless — RF remote controls
communications — Smart Speakers, Smart Displays and Set-top
— EV charging infrastructure — AC charging (pile) box
station — Gaming and electronic and robotic toys
— Other alternative energy — energy harvesting — Wearables (non-medical), smart trackers, smart
* Building automation clothing and smartwatch
— Building security systems — motion detector, *  Wireless Modules
door and window sensor, glass break detector, — Wireless third party modules including
panic button, electronic smart lock and IP Bluetooth Low Energy, Thread, Zigbee, Matter,
network camera Wi-SUN®, Amazon Sidewalk, mioty® and multi-
— HVAC systems — thermostat, environmental protocol
sensor andHVAC controller — Wireless communications modules

— Fire safety — smoke and head detector, gas
detector and fire alarm control panel

3 Description

The SimpleLink™ CC1352P7 device is a multiprotocol and multi-band Sub-1 GHz and 2.4-GHz wireless
microcontroller (MCU) supporting Thread, Zigbee®, Bluetooth® 5.2 Low Energy, IEEE 802.15.4g, IPv6-enabled
smart objects (BLoOWPAN), mioty®, Wi-SUN®, proprietary systems, including the Tl 15.4-Stack (Sub-1 GHz and
2.4 GHz), and concurrent multiprotocol through a Dynamic Multiprotocol Manager (DMM) driver. The CC1352P7
is based on an Arm® Cortex® M4F main processor and optimized for low-power wireless communication and
advanced sensing in grid infrastructure, building automation, retail automation, personal electronics and medical
applications.

The CC1352P7 has a software defined radio powered by an Arm® Cortex®-M0, which allows support for multiple
physical layers and RF standards. CC1352P7 supports operation in 287 to 351-MHz, 359 to 527-MHz, 861 to
1054-MHz, 1076 to 1315-MHz, and 2360 to 2500-MHz frequency bands. PHY and frequency band switching can
be done runtime through a dynamic multiprotocol manager (DMM) driver. The CC1352P7 has an efficient built-in
PA that supports +10 dBm TX at 21 mA and +20 dBm TX at 101 mA in the 2.4-GHz band, and +20 dBm TX at
64 mA in the Sub-1 GHz band.

The CC1352P7 has a low sleep current of 0.9 pA with RTC and 144KB RAM retention. In addition to the main
Cortex® M4F processor, the device also has an autonomous ultra-low power Sensor Controller CPU with fast
wake-up capability. As an example, the sensor controller is capable of 1-Hz ADC sampling at 1-yA system
current.

The CC1352P7 has Low SER (Soft Error Rate) FIT (Failure-in-time) for long operational lifetime. Always-on
SRAM parity minimizes risk for corruption due to potential radiation events. Consistent with many customers’ 10
to 15 years or longer life cycle requirements, Tl has a product life cycle policy with a commitment to product
longevity and continuity of supply.

The CC1352P7 device is part of the SimpleLink™ MCU platform, which consists of Wi-Fi®, Bluetooth® Low
Energy, Thread, Zigbee, Wi-SUN®, Amazon Sidewalk, mioty®, Sub-1 GHz MCUs, and host MCUs. CC1352P7
is part of a scalable portfolio with flash sizes from 32KB to 704KB with pin-to-pin compatible package options.
The common SimpleLink™MCC13xx and CC26xx Software Development Kit (SDK) and SysConfig system
configuration tool supports migration between devices in the portfolio. A comprehensive number of software
stacks, application examples and SimpleLink™ Academy training sessions are included in the SDK. For more
information, visit wireless connectivity.
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Device Information
PART NUMBER(") PACKAGE BODY SIZE (NOM)
CC1352P74TORGZR VQFN (48)

7.00 mm x 7.00 mm

(1)  For the most current part, package, and ordering information for all available devices, see the Package Option Addendum in Section
11, or see the Tl website.

3.1 Functional Block Diagram

RF Core

Main CPU

Arm® Cortex®-M4F
Processor 704KB
Flash

with 8KB
Cache DSP Modem

Digital PLL

® ®
A orar w0
SRAM

with Parity

General Hardware Peripherals and Modules Sensor Interface

I°C and I’S 4x 32-bit Timers ULP Sensor Controller

2x UART 2x SSI (SPI) 8-bit DAC
32 ch. yDMA Watchdog Timer 12-bit ADC, 200 ks/s
31 GPIOs TRNG 2x Low-Power Comparator
AES-256, SHA2-512 T;:::):r?m?‘ :2:1 SPI-I’C Digital Sensor IF
ECC, RSA RTC Constant Current Source

Time-to-Digital Converter

4KB SRAM

Figure 3-1. CC1352P7 Block Diagram
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NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
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5 Device Comparison

Table 5-1. Device Family Overview

DEVICE

RADIO SUPPORT

FLASH
(KB)

RAM
(KB)

GPIO

PACKAGE SIZE

CC1310

Sub-1 GHz
Wireless M-Bus

32-128

16-20

10-30

RGZ (7-mm x 7-mm VQFN48)
RHB (5 mm x 5 mm VQFN32)
RSM (4 mm x 4 mm VQFN32)

CC1312R

Sub-1 GHz
Wi-SUN®
Amazon Sidewalk
Wireless M-Bus

352-704

80-144

30

RGZ (7-mm x 7-mm VQFN48)

CC1352P

Multiprotocol
Sub-1 GHz
Wi-SUN®
Amazon Sidewalk
Wireless M-Bus
Bluetooth 5.2 Low Energy
Zigbee
Thread
2.4 GHz proprietary FSK-based formats
+20-dBm high-power amplifier

352-704

80-144

26

RGZ (7-mm x 7-mm VQFN48)

CC1352R

Multiprotocol
Sub-1 GHz
Wi-SUN®
Wireless M-Bus
Bluetooth 5.2 Low Energy
Zigbee
Thread
2.4 GHz proprietary FSK-based formats

352

80

28

RGZ (7-mm x 7-mm VQFN48)

CC2642R

Bluetooth 5.2 Low Energy
2.4 GHz proprietary FSK-based formats

352

80

31

RGZ (7-mm x 7-mm VQFN48)

CC2642R-Q1

Bluetooth 5.2 Low Energy

352

80

31

RTC (7-mm x 7-mm VQFN48)

CC2652R

Multiprotocol
Bluetooth 5.2 Low Energy
Zigbee
Thread
2.4 GHz proprietary FSK-based formats

352-704

80-144

31

RGZ (7-mm x 7-mm VQFN48)

CC2652RB

Multiprotocol
Bluetooth 5.2 Low Energy
Zigbee
Thread

352

80

31

RGZ (7-mm x 7-mm VQFN48)

CC2652P

Multiprotocol
Bluetooth 5.2 Low Energy
Zigbee
Thread
2.4 GHz proprietary FSK-based formats
+19.5-dBm high-power amplifier

352-704

80-144

26

RGZ (7-mm x 7-mm VQFN48)
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6 Terminal Configuration and Functions
6.1 Pin Diagram — RGZ Package (Top View)
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Figure 6-1. RGZ (7-mm x 7-mm) Pinout, 0.5-mm Pitch (Top View)

The following I/O pins marked in Figure 6-1 in bold have high-drive capabilities:

+ Pin 10, DIO_5

+ Pin11,DIO_6

+ Pin12,DIO_7

* Pin 24, JTAG_TMSC
+ Pin 26, DIO_16

« Pin 27, DIO_17

The following I/O pins marked in Figure 6-1 in italics have analog capabilities:

+ Pin 36, DIO_23
+ Pin 37, DIO_24
+ Pin 38, DIO_25
+ Pin 39, DIO_26
« Pin 40, DIO_27
+ Pin 41, DIO_28
+ Pin 42, DIO_29
+ Pin 43, DIO_30
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6.2 Signal Descriptions — RGZ Package
Table 6-1. Signal Descriptions — RGZ Package

NAME PIN Ty 110 TYPE DESCRIPTION

DCDC_SW 33 — Power Output from internal DC/DC converter(!)

DCOUPL 23 — Power For decoupling of internal 1.27 V regulated digital-supply ®

DIO_5 10 1/0 Digital GPIO, high-drive capability

DIO_6 11 110 Digital GPIO, high-drive capability

DIO_7 12 110 Digital GPIO, high-drive capability

DIO_8 14 1/0 Digital GPIO

DIO_9 15 1/0 Digital GPIO

DIO_10 16 1/0 Digital GPIO

DIO_M1 17 110 Digital GPIO

DIO_12 18 /0 Digital GPIO

DIO_13 19 110 Digital GPIO

DIO_14 20 1/0 Digital GPIO

DIO_15 21 1/0 Digital GPIO

DIO_16 26 110 Digital GPIO, JTAG_TDO, high-drive capability

DIO_17 27 1/0 Digital GPIO, JTAG_TDI, high-drive capability

DIO_18 28 1/0 Digital GPIO

DIO_19 29 110 Digital GPIO

DIO_20 30 1/0 Digital GPIO

DIO_21 31 110 Digital GPIO

DIO_22 32 1/0 Digital GPIO

DIO_23 36 110 Digital or Analog GPIO, analog capability

DIO_24 37 110 Digital or Analog GPIO, analog capability

DIO_25 38 1/0 Digital or Analog GPIO, analog capability

DIO_26 39 1/0 Digital or Analog GPIO, analog capability

DIO_27 40 110 Digital or Analog GPIO, analog capability

DIO_28 41 1/0 Digital or Analog GPIO, analog capability

DIO_29 42 1/0 Digital or Analog GPIO, analog capability

DIO_30 43 110 Digital or Analog GPIO, analog capability

EGP — — GND Ground — exposed ground pad(®)

JTAG_TMSC 24 110 Digital JTAG TMSC, high-drive capability

JTAG_TCKC 25 I Digital JTAG TCKC

RESET_N 35 | Digital Reset, active low. No internal pullup resistor

ez | 1| - S =

wnion | 2 | - e rto Rt e e

REPSUBIGHZ | 3 | — RF Poslve Sub-1 Gz RF oLtput Sgnal rom PA during X

wense oz | 4 | - A R L A e GO

RX_TX 7 — RF Optional bias pin for the RF LNA

TX_20DBM_P 5 — RF Positive Sub-1 GHz or 2.4-GHz high-power TX signal

TX_20DBM_N 6 — RF Negative Sub-1 GHz or 2.4-GHz high-power TX signal
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Table 6-1. Signal Descriptions — RGZ Package (continued)

PIN
110 TYPE DESCRIPTION
NAME NO.
. Internal supply, must be powered from the internal DC/DC
VDDR 45 Power converter or the internal LDO®) (4) 6)
. Internal supply, must be powered from the internal DC/DC
VDDR_RF 48 Power converter or the internal LDO() () (6)
VDDS 44 — Power 1.8-V to 3.8-V main chip supply(")
VDDS2 13 — Power 1.8-V to 3.8-V DIO supply("
VDDS3 22 — Power 1.8-V to 3.8-V DIO supply(")
VDDS_DCDC 34 — Power 1.8-V to 3.8-V DC/DC converter supply
X48M_N 46 — Analog 48-MHz crystal oscillator pin 1
X48M_P 47 — Analog 48-MHz crystal oscillator pin 2
X32K_Q1 8 — Analog 32-kHz crystal oscillator pin 1
X32K_Q2 9 — Analog 32-kHz crystal oscillator pin 2

(1)  For more details, see technical reference manual listed in Section 10.3.

(2) Do not supply external circuitry from this pin.

(3) EGP is the only ground connection for the device. Good electrical connection to device ground on printed circuit board (PCB) is
imperative for proper device operation.

(4) Ifinternal DC/DC converter is not used, this pin is supplied internally from the main LDO.

(5) Ifinternal DC/DC converter is not used, this pin must be connected to VDDR for supply from the main LDO.

(6) Output from internal DC/DC and LDO is trimmed to 1.68 V.

6.3 Connections for Unused Pins and Modules

Table 6-2. Connections for Unused Pins

PREFERRED
(1)
FUNCTION SIGNAL NAME PIN NUMBER ACCEPTABLE PRACTICE PRACTICE™
10-12
14-21
GPIO DIO_n 26-32 NC or GND NC
3643
X32K_Q1 8
32.768-kHz crystal NC or GND NC
X32K_Q2 9
DCDC_SW 33 NC NC
DC/DC converter(2)
VDDS_DCDC 34 VDDS VDDS

(1) NC = No connect
(2)  When the DC/DC converter is not used, the inductor between DCDC_SW and VDDR can be removed. VDDR and VDDR_RF must still

be connected and the 22 uF DCDC capacitor must be kept on the VDDR net.
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7 Specifications
7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX| UNIT
VDDS(®) Supply voltage -0.3 4.1 \Y
Voltage on any digital pin®) -0.3 VDDS + 0.3, max 4.1 Y
Voltage on crystal oscillator pins, X32K_Q1, X32K_Q2, X48M_N and X48M_P -0.3 VDDR + 0.3, max 2.25 \%
Voltage scaling enabled -0.3 VDDS
Vin Voltage on ADC input Voltage scaling disabled, internal reference -0.3 1.49 \%
Voltage scaling disabled, VDDS as reference -0.3 VDDS /2.9
Input level, Sub-1 GHz RF pins (RF_P_SUB_1GHZ and RF_N_SUB_1GHZ) 10| dBm
Input level, 2.4 GHz RF pins (RF_P_2_4GHZ and RF_N_2_4GHzZz) 5| dBm
Tstg Storage temperature —40 150 °C
(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to ground, unless otherwise noted.
(3) VvDDS_DCDC, VDDS2 and VDDS3 must be at the same potential as VDDS.
(4) Including analog capable DIOs.
7.2 ESD Ratings
VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS001() All pins +2000 \%
Vesp Electrostatic discharge
Charged device model (CDM), per JESD22-C101(2) All pins +500 \Y
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Operating ambient temperature(!) () —-40 105 °C
Operating junction temperature(") () —-40 115 °C
Operating supply voltage (VDDS) 1.8 3.8 \%
Operating supply voltage (VDDS), boost mode VDDR =1.95V 21 38 v
+14 dBm RF output sub-1 GHz power amplifier ’ ’
Rising supply voltage slew rate 100 mV/us
Falling supply voltage slew rate(® 0 20 mVi/us
(1)  Operation at or near maximum operating temperature for extended durations will result in a reduction in lifetime.
(2) For small coin-cell batteries, with high worst-case end-of-life equivalent source resistance, a 22-uF VDDS input capacitor must be used
to ensure compliance with this slew rate.
(3) For thermal resistance characteristics refer to Section 7.8.
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7.4 Power Supply and Modules

over operating free-air temperature range (unless otherwise noted)

PARAMETER MIN TYP MAX| UNIT
VDDS Power-on-Reset (POR) threshold 1.1-1.55 \%
VDDS Brown-out Detector (BOD) () Rising threshold 1.77 \Y
VDDS Brown-out Detector (BOD), before initial boot () Rising threshold 1.70 \Y
VDDS Brown-out Detector (BOD) () Falling threshold 1.75 \%

(1)
@)

For boost mode (VDDR =1.95 V), Tl drivers software initialization will trim VDDS BOD limits to maximum (approximately 2.0 V)
Brown-out Detector is trimmed at initial boot, value is kept until device is reset by a POR reset or the RESET_N pin

7.5 Power Consumption - Power Modes

When measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25 °C, Vppg = 3.6 V with DC/DC
enabled unless otherwise noted.

PARAMETER TEST CONDITIONS TYP UNIT
Core Current Consumption
Reset. RESET_N pin asserted or VDDS below power-on-reset threshold 110
Reset and Shutdown nA
Shutdown. No clocks running, no retention 110
RTC running, CPU, 144KB RAM and (partial) register retention. 0.8 A
RCOSC_LF : H
Standby RTC running, CPU, 64KB RAM and (partial) register retention. 0.7 A
without cache retention |RCOSC_LF ’ H
RTC running, CPU, 144KB RAM and (partial) register retention 0.9 A
XOSC_LF : H
ICOFS
RTC running, CPU, 144KB RAM and (partial) register retention. 19 A
Standby RCOSC_LF : H
with cache retention RTC running, CPU, 144KB RAM and (partial) register retention. 20 A
XOSC_LF : H
Supply Systems and RAM powered
Idle RCOSC_HF 590 uA
. MCU running CoreMark at 48 MHz
Active RCOSC_HF 2.63 mA
Peripheral Current Consumption
Perlpheral power Delta current with domain enabled 39
domain
Serial power domain Delta current with domain enabled 2.6
Delta current with power domain enabled,
RF Core clock enabled, RF core idle 89
uDMA Delta current with clock enabled, module is idle 57
Timers Delta current with clock enabled, module is idle®® 97
Iperi 12C Delta current with clock enabled, module is idle 9.2 HA
12S Delta current with clock enabled, module is idle 22
SSI| Delta current with clock enabled, module is idle(@ 50
UART Delta current with clock enabled, module is idle(") 110
CRYPTO (AES) Delta current with clock enabled, module is idle 16
PKA Delta current with clock enabled, module is idle 59
TRNG Delta current with clock enabled, module is idle 20
Sensor Controller Engine Consumption
Active mode 24 MHz, infinite loop 701
Isce — HA
Low-power mode 2 MHz, infinite loop 25.2
(1)  Only one UART running
(2) Only one SSI running
(3) Only one GPTimer running
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7.6 Power Consumption - Radio Modes
When measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25 °C, Vppg = 3.6 V with DC/DC

enabled unless otherwise noted.

High power PA connected to Vppg unless otherwise noted.
Using boost mode (increasing VDDR up to 1.95 V), will increase system current by 15% (does not apply to TX +14 dBm

setting where this current is already included).

Relevant lore @and lperi currents are included in below numbers.

PARAMETER TEST CONDITIONS TYP| UNIT
Radio receive current, 868 MHz 54 mA
Radio receive current, 2.44 GHz _
(Bluetooth Low Energy) Vops =3.0V 1 mA
0 dBm output power setting
8.0 mA
Radio transmit current 868 MHz
Sub-1 GHz PA +10 dBm output power setting
868 MHz 14.3 mA
Radio transmit current +14 dBm output power setting 24.9 mA
Boost mode, Sub-1 GHz PA 868 MHz ’
Radio transmit current . _
2.4 GHz PA (Bluetooth Low Energy) 0 dBm output power setting, Vpps = 3.0 V 7.5 mA
Radio transmit current +5 dBm output power setting 98 mA
2.4 GHz PA (Bluetooth Low Energy) |2440 MHz, Vpps =3.0 V ’
Radio transmit current Transmit (TX), +20 dBm output power setting 64 mA
High-power PA 915 MHz, VDDS =3.3V
Radio transmit current Transmit (TX), +20 dBm output power setting 101 mA
High-power PA(") 2440 MHz (Bluetooth Low Energy), VDDS = 3.0 V
Radio transmit current . .
-~ Transmit (TX), +10 dBm output power setting
High-power PA, 10 dBm 2440 MHz (Bluetooth Low Energy), VDDS = 3.0 V 21 mA
configuration(?)
(1) Measured on the CC1352-P7EM-XD7793-XD24-PA24 reference design.
(2) Measured on the CC1352-P7EM-XD7793-XD24-PA24_10dBm reference design.
7.7 Nonvolatile (Flash) Memory Characteristics
Over operating free-air temperature range and Vpps = 3.0 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Flash sector size 8 KB
Supported flash erase cycles before failure, single-bank(®) ) 30 k Cycles
Supported flash erase cycles before failure, single sector(?) 60 k Cycles
Maximum number of write operations per row before sector 83 Write
erase® Operations
Flash retention 105 °C 14 Yearicat 108
Flash sector erase current Average delta current 9.5 mA
Zero cycles 10 ms
Flash sector erase time(®)
30k cycles 4000 ms
Flash write current Average delta current, 4 bytes at a time 5.2 mA
Flash write time(“) 4 bytes at a time 21.6 us

(1) Afull bank erase is counted as a single erase cycle on each sector. If both flash banks are always cycled simultaneously they can be
cycled 30K times each. Alternatively, the banks can be cycled a total of 30K times, e.g. the main bank X times and the second bank Y

times (X+Y=30K)

(2) Up to 4 customer-designated sectors can be individually erased an additional 30k times beyond the baseline bank limitation of 30k

cycles

(3) Each wordline is 2048 bits (or 256 bytes) wide. This limitation corresponds to sequential memory writes of 4 (3.1) bytes minimum
per write over a whole wordline. If additional writes to the same wordline are required, a sector erase is required once the maximum

number of write operations per row is reached.

(4) This number is dependent on Flash aging and increases over time and erase cycles
(5) Aborting flash during erase or program modes is not a safe operation.
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7.8 Thermal Resistance Characteristics

PACKAGE
THERMAL METRIC(") (v'gf:ZN) UNIT
48 PINS
Reua Junction-to-ambient thermal resistance 23.7 °C/W@)
ReJcitop) Junction-to-case (top) thermal resistance 13.0 °C/W@)
Ross Junction-to-board thermal resistance 7.7 °C/W@)
Wt Junction-to-top characterization parameter 0.1 °C/W@)
Wi Junction-to-board characterization parameter 7.6 °C/W@)
ReJc(bot) Junction-to-case (bottom) thermal resistance 1.9 °C/W)

(1)  For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.
(2) °C/W = degrees Celsius per watt.

7.9 RF Frequency Bands
Over operating free-air temperature range (unless otherwise noted).

PARAMETER MIN TYP MAX UNIT
2360 2500
1076 1315
861 1054

Frequency bands ey o MHz
359 439
287 351
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7.10 861 MHz to 1054 MHz -

Measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, =25 °C, Vppg = 3.6 V with

DC/DC enabled and high power PA

Receive (RX)

connected to Vpps unless otherwise noted.

All measurements are performed at the antenna input with a combined RX and TX path, except for high power PA which is

measured at a dedicated antenna connection. All measurements are performed conducted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
General Parameters
E;g::;{lizr;:nnel filter programmable receive 4 2000 KkHz
Data rate step size 1.5 bps
Spurious emissions 25 MHz to 1 GHz 868 MHz <-57 dBm
Spurious emissions 1 GHz to 13 GHz Conducted emissions measured according to ETSI EN 300 220 <47 dBm
802.15.4, 50 kbps, +25 kHz deviation, 2-GFSK, 100 kHz RX Bandwidth
Sensitivity BER = 1072, 868 MHz -110 dBm
Saturation limit BER =102, 868 MHz 10 dBm
Selectivity, +200 kHz BER = 1072, 868 MHz(") 44 dB
Selectivity, +400 kHz BER = 1072, 868 MHz(") 49 dB
Blocking, +1 MHz BER = 1072, 868 MHz(") 58 dB
Blocking, +2 MHz BER = 1072, 868 MHz(") 62 dB
Blocking, +5 MHz BER = 1072, 868 MHz(") 70 dB
Blocking, +10 MHz BER = 1072, 868 MHz(") 78 dB
Lmn:g:eezjection (image compensation BER = 10-2, 868 MHz(" 39 dB
RSSI dynamic range Starting from the sensitivity limit 95 dB
RSSI accuracy Starting from the sensitivity limit across the given dynamic range +3 dB
802.15.4, 100 kbps, 25 kHz deviation, 2-GFSK, 137 kHz RX Bandwidth
Sensitivity 100 kbps 868 MHz, 1% PER, 127 byte payload -103 dBm
Selectivity, 200 kHz 868 MHz, 1% PER, 127 byte payload. Wanted signal at -96 dBm 38 dB
Selectivity, 400 kHz 868 MHz, 1% PER, 127 byte payload. Wanted signal at -96 dBm 45 dB
Co-channel rejection 868 MHz, 1% PER, 127 byte payload. Wanted signal at -79 dBm -9 dB
802.15.4, 200 kbps, 50 kHz deviation, 2-GFSK, 311 kHz RX Bandwidth
Sensitivity BER = 1072, 868 MHz -103 dBm
Sensitivity BER = 1072, 915 MHz -103 dBm
Selectivity, +400 kHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 44 dB
Selectivity, +800 kHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 49 dB
Blocking, +2 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 57 dB
Blocking, 10 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 69 dB
802.15.4, 500 kbps, £190 kHz deviation, 2-GFSK, 655 kHz RX Bandwidth
Sensitivity 500 kbps 916 MHz, 1% PER, 127 byte payload -95 dBm
Selectivity, +1 MHz 916 MHz, 1% PER, 127 byte payload. Wanted signal at -88 dBm 35 dB
Selectivity, 2 MHz 916 MHz, 1% PER, 127 byte payload. Wanted signal at -88 dBm 47 dB
Co-channel rejection 916 MHz, 1% PER, 127 byte payload. Wanted signal at -71 dBm -9 dB
SimpleLink™ Long Range 2.5 kbps or 5 kbps (20 ksym/s, 2-GFSK, %5 kHz Deviation, FEC (Half Rate), DSSS = 1:2 or 1:4, 34 kHz RX Bandwidth
Sensitivity 2.5 kbps, BER = 1072, 868 MHz -121 dBm
Sensitivity 5 kbps, BER = 1072, 868 MHz -119 dBm
Saturation limit 2.5 kbps, BER = 1072, 868 MHz 10 dBm
Selectivity, £100 kHz 2.5 kbps, BER = 1072, 868 MHz(") 49 dB
Selectivity, +200 kHz 2.5 kbps, BER = 1072, 868 MHz(") 50 dB
Selectivity, +300 kHz 2.5 kbps, BER = 1072, 868 MHz(") 51 dB
Blocking, 1 MHz 2.5 kbps, BER = 1072, 868 MHz(") 63 dB
Blocking, +2 MHz 2.5 kbps, BER = 1072, 868 MHz(") 69 dB
Blocking, +5 MHz 2.5 kbps, BER = 1072, 868 MHz(") 79 dB
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7.10 861 MHz to 1054 MHz - Receive (RX) (continued)

Measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25 °C, Vppg = 3.6 V with
DC/DC enabled and high power PA connected to Vppg unless otherwise noted.
All measurements are performed at the antenna input with a combined RX and TX path, except for high power PA which is
measured at a dedicated antenna connection. All measurements are performed conducted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Blocking, +10 MHz 2.5 kbps, BER = 1072, 868 MHz(") 88 dB
Image rejection (image compensation 2.5 kbps, BER = 10-2, 868 MHz(1) a7 dB
enabled)
RSSI dynamic range Starting from the sensitivity limit 108 dB
RSSI accuracy Starting from the sensitivity limit across the given dynamic range +3 dB
OOK, 4.8 kbps, 39 kHz RX Bandwidth
Sensitivity BER = 1072, 868 MHz -114 dBm
Sensitivity BER = 1072, 915 MHz -114 dBm
Narrowband, 9.6 kbps +2.4 kHz deviation, 2-GFSK, 868 MHz, 17.1 kHz RX Bandwidth
Sensitivity 1% BER -117 dBm
. - 1% BER. Wanted signal 3 dB above the ETSI reference
Adjacent Channel Rejection sensitivity limit (-104.6 dBm). Interferer £20 kHz 41 dB
o 1% BER. Wanted signal 3 dB above the ETSI reference
Alternate Channel Rejection sensitivity limit (-104.6 dBm). Interferer £40 kHz 42 dB
. 1% BER. Wanted signal 3 dB above the ETSI reference
Blocking, +1 MHz sensitivity limit (-104.6 dBm). 65 dB
. 1% BER. Wanted signal 3 dB above the ETSI reference
Blocking, £2 MHz sensitivity limit (-104.6 dBm). 69 dB
. 1% BER. Wanted signal 3 dB above the ETSI reference
Blocking, £10 MHz sensitivity limit (-104.6 dBm). 85 dB
1 Mbps, +350 kHz deviation, 2-GFSK, 2.2 MHz RX Bandwidth
Sensitivity BER = 1072, 868 MHz -97 dBm
Sensitivity BER = 1072, 915 MHz -97 dBm
Blocking, +2 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 44 dB
Blocking, -2 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 27 dB
Blocking, +10 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 59 dB
Blocking, -10 MHz BER = 1072, 915 MHz. Wanted signal 3 dB above sensitivity limit. 54 dB
Wi-SUN, 2-GFSK
e 50 kbps, +12.5 kHz deviation, 2-GFSK, 866.6 MHz, 68 kHz RX
Sensitivity BW, 10% PER, 250 byte payload -107 dBm
- 50 kbps, +12.5 kHz deviation, 2-GFSK, 68 kHz RX Bandwidth
Selectivity, +100 kHz, 50 kbps, +12.5 kHz : o ' ’ h ’
deviation, 2-GFSK, 866.6 MHz 866.6 MHz,A1lOl/o PER, 250 byte payload. Wanted signal 3 dB 30 dB
above sensitivity level
. 50 kbps, £12.5 kHz deviation, 2-GFSK, 68 kHz RX Bandwidth
Selectivity, £200 kHz, 50 kbps, £12.5 kHz ! o ’ ’ X !
deviation, 2-GFSK, 866.6 MHz 866.6 MHZ’.1.0./° PER, 250 byte payload. Wanted signal 3 dB 36 dB
above sensitivity level
Sensitivit 50 kbps, +25 kHz deviation, 2-GFSK, 98 kHz RX Bandwidth, 107 dBm
¥ 918.2 MHz, 10% PER, 250 byte payload
- 50 kbps, +25 kHz deviation, 2-GFSK, 98 kHz RX Bandwidth
Selectivity, £200 kHz, 50 kbps, +25 kHz ! o ! y ! d
deviation, 2-GFSK, 918.2 MHz 918.2 MHz,_jQA PER, 250 byte payload. Wanted signal 3 dB 34 dB
above sensitivity level
- 50 kbps, +25 kHz deviation, 2-GFSK, 98 kHz RX Bandwidth
Selectivity, +400 kHz, 50 kbps, +25 kHz ’ ’ ’ - !
deviation, 2-GFSK, 918.2 MHz 918.2 MHZ’.TO.% PER, 250 byte payload. Wanted signal 3 dB 41 dB
above sensitivity level
e 100 kbps, +25 kHz deviation, 2-GFSK, 866.6 MHz, 135 kHz RX
Sensitivity BW, 10% PER, 250 byte payload -104 dBm
- 100 kbps, +25 kHz deviation, 2-GFSK, 135 kHz RX Bandwidth
Selectivity, 200 kHz, 100 kbps, +25 kHz ! o § ’ . ’
deviation, 2-GFSK, 866.6 MHz 866.6 MHz,_1lOl/o PER, 250 byte payload. Wanted signal 3 dB 37 dB
above sensitivity level
- 100 kbps, +25 kHz deviation, 2-GFSK, 135 kHz RX Bandwidth
Selectivity, #400 kHz, 100 kbps, +25 kHz : o ’ ’ . ’
deviation, 2-GFSK, 866.6 MHz 866.6 MHZ,_jQ/o PER, 250 byte payload. Wanted signal 3 dB 45 dB
above sensitivity level
e 100 kbps, +50 kHz deviation, 2-GFSK, 920.9 MHz, 196 kHz RX
Sensitivity BW, 10% PER, 250 byte payload -102 dBm
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7.10 861 MHz to 1054 MHz - Receive (RX) (continued)

Measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25 °C, Vppg = 3.6 V with

DC/DC enabled and high power PA connected to Vppg unless otherwise noted.
All measurements are performed at the antenna input with a combined RX and TX path, except for high power PA which is

measured at a dedicated antenna connection. All measurements are performed conducted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. 100 kbps, +50 kHz deviation, 2-GFSK, 196 kHz RX Bandwidth
Selectivity, +400 kHz, 100 kbps, +50 kHz ¥ o § ! . ’
deviation, 2-GFSK, 920.9 MHz 920.9 MHZ’.TO./" PER, 250 byte payload. Wanted signal 3 dB 40 dB
above sensitivity level
. 100 kbps, +50 kHz deviation, 2-GFSK, 196 kHz RX Bandwidth
Selectivity, +#800 kHz, 100 kbps, +50 kHz ! o § . !
deviation, 2-GFSK, 920.9 MHz 920.9 MHz,'1lOlA> PER, 250 byte payload. Wanted signal 3 dB 49 dB
above sensitivity level
Sensitivit 150 kbps, +37.5 kHz deviation, 2-GFSK, 920.9 MHz, 273 kHz RX 99 dBm
¥ BW, 10% PER, 250 byte payload
- 150 kbps, +37.5 kHz deviation, 2-GFSK, 273 kHz RX Bandwidth
Selectivity, +400 kHz, 150 kbps, +37.5 kHz ; X : ; ’
deviation, 2-GFSK, 920.9 MHz 920.9 MHZ’.TO.% PER, 250 byte payload. Wanted signal 3 dB 41 dB
above sensitivity level
- 150 kbps, +37.5 kHz deviation, 2-GFSK, 273 kHz RX Bandwidth
Selectivity, #800 kHz, 150 kbps, +37.5 kHz , o X | . ’
deviation, 2-GFSK, 920.9 MHz 920.9 MHz,_jQA PER, 250 byte payload. Wanted signal 3 dB 47 dB
above sensitivity level
Sensitivit 200 kbps, +50 kHz deviation, 2-GFSK, 918.4 MHz, 273 kHz RX 99 dBm
¥ BW, 10% PER, 250 byte payload
- 200 kbps, 50 kHz deviation, 2-GFSK, 273 kHz RX
Selectivity, £400 kHz, 200 kbps, £50 kHz | o4 idth 918.4 MHzZ, 10% PER, 250 byte payload. Wanted 42 dB
deviation, 2-GFSK, 918.4 MHz . e
signal 3 dB above sensitivity level
. 200 kbps, +50 kHz deviation, 2-GFSK, 273 kHz RX
Selectivity, +800 kHz, 200 kbps, £50 kHz | 5 yuuidth 918.4 MHz, 10% PER, 250 byte payload. Wanted 49 dB
deviation, 2-GFSK, 918.4 MHz . e
signal 3 dB above sensitivity level
Sensitivit 200 kbps, +100 kHz deviation, 2-GFSK, 920.8 MHz, 273 kHz RX 99 dBm
¥ BW, 10% PER, 250 byte payload
- 200 kbps, £100 kHz deviation, 2-GFSK, 273 kHz RX
Selectivity, +600 kHz, 200 kbps, +100 kHz | 5 4 it '920.8 MHz,, 10% PER, 250 byte payload. Wanted 45 dB
deviation, 2-GFSK, 920.8 MHz . o
signal 3 dB above sensitivity level
- 200 kbps, £100 kHz deviation, 2-GFSK, 273 kHz RX
Selectivity, £1200 kHz, 200 kbps, +100 kHz | g1yt 920.8 MHz,, 10% PER, 250 byte payload. Wanted 52 dB
deviation, 2-GFSK, 920.8 MHz . T
signal 3 dB above sensitivity level
Sensitivit 300 kbps, +75 kHz deviation, 2-GFSK, 917.6 MHz, 498 kHz RX 97 dBm
¥ BW, 10% PER, 250 byte payload
- 300 kbps, +75 kHz deviation, 2-GFSK, 498 kHz RX Bandwidth
Selectivity, 600 kHz, 300 kbps, +75 kHz , o ; ’ . ’
deviation, 2-GFSK, 917.6 MHz 917.6 MHz,_, .1(.)/0 PER, 250 byte payload. Wanted signal 3 dB 42 dB
above sensitivity level
- 300 kbps, +75 kHz deviation, 2-GFSK, 498 kHz RX Bandwidth
Selectivity, 1200 kHz, 300 kbps, +75 kHz ! o , ’ X ’
deviation, 2-GFSK, 917.6 MHz 917.6 MHz,_, l1QA) PER, 250 byte payload. Wanted signal 3 dB 47 dB
above sensitivity level

(1) Wanted signal 3 dB above the reference sensitivity limit according to ETSI EN 300 220 v. 3.1.1
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7.11 861 MHz to 1054 MHz - Transmit (TX)

Measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25°C, Vppg = 3.6 V with

DC/DC enabled and high power PA connected to Vppg unless otherwise noted.

All measurements are performed at the antenna input with a combined RX and TX path, except for high power PA which is
measured at a dedicated antenna connection. All measurements are performed conducted. ()

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
General parameters
VDDR =1.95V
Max output power, boost mode Sub-1 GHz PA®) Minimum supply voltage (VDDS ) for boost 14 dBm
mode is 2.1V
868 MHz and 915 MHz
Max output power, Sub-1 GHz PA®) 868 MHz and 915 MHz 13 dBm
. 915 MHz
Max output power, High power PA VDDS = 3.3V 20 dBm
Output power programmable range Sub-1 GHz PA 868 MHz and 915 MHz 34 dB
Output power programmable range 868 MHz and 915 MHz 6 dB
High power PA VDDS = 3.3V
+10 dBm setting
Output power variation over temperature Sub-1 GHz PA Over recommended temperature operating 2 dB
range
o +14 dBm setting
(P)Autput power variation over temperature Boost mode, Sub-1 GHz Over recommended temperature operating +15 dB
range
Spurious emissions and harmonics
+14 dBm setting
) . ETSI restricted bands <-54 dBm
Spurious emissions 30 MHz to 1 GHz
(excluding harmonics) +14 dBm setting <36 dBm
Sub-1 GHz PA, 868 MHz ETSI outside restricted bands
3)
1 GHz to 12.75 GHz +14 dBm setting <30 dBm
(outside ETSI restricted bands) measured in 1 MHz bandwidth (ETSI)
30 MHz to 88 MHz .
(within FCC restricted bands) +14 dBm setting <-56 dBm
88 MHz to 216 MHz .
(within FCC restricted bands) +14 dBm setting <52 dBm
Spurious emissions out-
of-band 216 MHz to 960 MHz +14 dBm setting <-50 dBm
Sub-1 GHz PA. 915 MHz (within FCC restricted bands)
®) 960 MHz to 2390 MHz and above
2483.5 MHz (within FCC restricted +14 dBm setting <-42 dBm
band)
1 GHz to 12.75 GHz .
(outside FCC restricted bands) +14 dBm setting <-40 dBm
30 MHz to 88 MHz . _
(within FCC restricted bands) +20 dBm setting, VDDS = 3.3 V <-55 dBm
88 MHz to 216 MHz . _
(within FCC restricted bands) +20 dBm setting, VDDS = 3.3 V <-52 dBm
Spurious emissions out-
of-band (ZmighmHcmtg ?sgtr'i‘g';z bands) +20 dBm setting, VDDS = 3.3 V <49 dBm
High power PA, 915
MHZz(®) (4) 960 MHz to 2390 MHz and above
2483.5 MHz (within FCC restricted +20 dBm setting, VDDS = 3.3 V <-41 dBm
band)
1 GHz to 12.75 GHz . _
(outside FCC restricted bands) +20 dBm setting, VDDS = 3.3 V <-20 dBm
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7.11 861 MHz to 1054 MHz - Transmit (TX) (continued)

Measured on the CC1352-P7EM-XD7793-XD24-PA9093 reference design with T, = 25°C, Vpps = 3.6 V with
DC/DC enabled and high power PA connected to Vppgs unless otherwise noted.
All measurements are performed at the antenna input with a combined RX and TX path, except for high power PA which is
measured at a dedicated antenna connection. All measurements are performed conducted. ()

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Below 710 MHz .
(ARIB T-108) +14 dBm setting <-36 dBm
710 MHz to 900 MHz .
(ARIB T-108) +14 dBm setting <-55 dBm
Spurious emissions out- | 900 MHz to 915 MHz i N
oEband (ARIB T-108) +14 dBm setting <-55 dBm
Sub-1 GHz PA, 920.6/928 | 930 MHz to 1000 MHz .
MHz 3 (ARIB T-108) +14 dBm setting <-55 dBm
1000 MHz to 1215 MHz .
(ARIB T-108) +14 dBm setting <-45 dBm
Above 1215 MHz .
(ARIB T-108) +14 dBm setting <-30 dBm
+14 dBm setting, 868 MHz <-30
Second harmonic dBm
+14 dBm setting, 915 MHz <-30
+14 dBm setting, 868 MHz <-30
Third harmonic dBm
Harmonics +14 dBm setting, 915 MHz <-42
Sub-1 GHz PA +14 dBm setting, 868 MHz <-30
Fourth harmonic dBm
+14 dBm setting, 915 MHz <-30
+14 dBm setting, 868 MHz <-30
Fifth harmonic dBm
+14 dBm setting, 915 MHz <-42
Second harmonic +20 dBm setting, VDDS = 3.3 V, 915 MHz <-30 dBm
Harmonics Third harmonic +20 dBm setting, VDDS = 3.3 V, 915 MHz <-42 dBm
High power PA Fourth harmonic +20 dBm setting, VDDS = 3.3 V, 915 MHz <-30 dBm
Fifth harmonic +20 dBm setting, VDDS = 3.3 V, 915 MHz <-42 dBm
Adjacent Channel Power
Adjacent channel power, |Adjacent channel, 20 kHz offset. 9.6 12.5 dBm setting. 868.3