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— 2.4 GHz
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— 2.4 GHz
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q:. —SRRC(FHEIMTZ)
— 433/470~510MHz
— 2.4 GHz
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Applications:

&

Home Alarm, Security and
Fire systems

Home Automation

Smart Door Locks

e Commercial building fire,
security and automation

e Factory Automation

e Asset Tracking

HVAC control

R 4%
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MeshP & mXt P4 .
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Applications:

e Longrange star: Flow meters,
environmental sensors,
Whole city coverage using
few concentrators

¢ Mesh: Electric meters,
powered industrial sensors,

Large network up to 10k
nodes



SUbGHZIX_XIé%EI:EEH\ LiPr

S —

= A [ B P 2% i b
A
B
software protocol software protocol software protocol
Contiki-6LoWPAN
TI-RTOS WIM-BUS (EMEA metering) TI-RTOS
= metering of._g
Range Test Contiki-6LoOWPAN
& TI-MAC 2.0, TI-RTOS
use cases use cases use cases
Long Range Test for RF Home & Building Automation, Long Range Cloud Connections,
Performance Measurements, Metering, WAN, Long Range Metering,
Simple Point-to-Point Network Cloud Connections Home & Building Automation
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* TIDC-HYBRID-WMBUS-PLC Tools
Folder

» Design Guide \\i

» Design Files: Schematics, BOM,

_ Gerbers, Software, and more

i + Device Datasheets:

- CC1310

- F28PLC84

— AFE031

Analog Front-end
5Pl AFE031/AFE032

Converter

Copyright ® 2016, Texas Instruments Incorporated



http://www.ti.com/tool/TIDC-HYBRID-WMBUS-PLC
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http://www.ti.com/tool/TIDC-HYBRID-WMBUS-PLC
http://www.ti.com/tool/TIDC-HYBRID-WMBUS-PLC
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CC1310/1350 “F & il

] PR EE: 315 MHz, 433 MHz, 470 MHz, 500 MHz, 868
MHz, 915 MHz and 920 MHz ISM bands

Software: 6LoWPAN, wM-Bus,TI-MAC, FAH
Flash A /)NAJ3%: 32KB, 64KB, 128KB

B S R Sub-1GHZ A2, 4GHZ 8% B

Al B 5 CC13104HE], [ B 38 2. 4GHZ AL (43I

XU T)
Supports: Sub-1 GHz: 6LoWPAN, wM-Bus,TI-MAC
2.4GHz: BLE. A5 2.4GHz

=

Sub-1GHz
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RF core

." ADC
‘ ADC
Digital PLL
DSP Modem

Main CPU:

ARM®
Cortex®-M3

4-KB
SRAM

ROM

ARM®
Cortex®-M0

Sensor Controller

Sensor Controller
Engine

12-Bit ADC, 200ks/s

2x Analog Comparators

General Peripherals / Modules

128 Watchdog Timer

10/15/ 30 GPIOs TRNG

SPI/2C Digital Sensor IF

Temp. | Batt. Monitor
Constant Current Source

32 ch. uDMA RTC
Time-to-Digital Converter

2-KB SRAM

Quick Facts

Ultra-low Power Consumption

e 61 uA/MHz ARM Cortex M3

8.2 uA/MHz Sensor Controller

1 YA sleep with retention and RTC

5.4 mA RX

13.4 mA TX (+10dBm)

<3uA while running 10 ADC samples/s

SoCKey Features

e Autonomous sensor controller engine
4x4, 5x5, and 7x7 mm QFN
1.7-1.95Vor 1.8 —-3.8 V supply range
128 KB Flash + 8 KB Cache

20 KB RAM

RF Key Features

e +9/+14 dBm output power (2.4GHz/Sub1GHz)

e -87/-120 dBm sensitivity (2.4GHz/Sub1GHz)

e Supports 2.4GHz and 915/868/433 MHz

® Pin compatible and SW compatible across
protocols and frequency bands
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* 5.5 mA Radio RX current

* 226 MA@ +14dBm,12.9 mA @

nar 4

wrs
..

* High sensitivity

* -110 dBm @ 50 kbps

+10 dBm, Radio TX peak current

* 51 pA / MHz ARM Cortex M3

* -124 dBm @ 0.625 kbps

* Strong co-existence

* 0.6 pA sleep current w/RTC + full

memory retention

* Upto 90 dB blocking

* +14 dBm output power

Up to 20 year battery life for sensor nodes

and flow meters

Full building to city-wide RF coverage

RERE

@

4x4 QFN

On-Chip

Integrated DCDC

Flash

TI-RTOS + RF Driver

Sensor Controller Engine (SCE)

Complete 315 /433 /470 /500 /868 /
915 / 920MHz wireless MCU on a

finger-tip size

18
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* 5.4 mA (SubGHz), Radio RX current
* 6.4 mA (2.4 GHz) Radio RX current

* 244 mA @ +14 dBm, 13.4 mA @ +10
dBm (SubGHz), Radio TX peak current

° 223mA@ +9dBm, 105 mA @O0
dBm(2.4 GHz), Radio TX peak current

* 51 pA/MHz ARM Cortex M3

* 0.6 pA sleep current w/RTC + full

memory retention

KEE |

i

nar 4

Up to 20 year battery life for sensor nodes
and flow meters

* High sensitivity

* -110 dBm @ 50 kbps

* -124 dBm @ 0.625 kbps
* Strong co-existence

* Upto 90 dB blocking

* +14 dBm output power

Full building to city-wide RF coverage

R

Sensor Controller Engine (SCE)

4x4 QFN

°

Integrated DCDC

On-Chip Flash

TI-RTOS + RF Driver

Complete 315 /433 /470/500 /868 /
915 / 920MHz wireless MCU on a
finger-tip size

19
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Device Commissioning
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CC1310 enabled Sub1G - -~
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otif se4e0 vodafone UK = 1241 ERg1 ] .
Notifie
www.ti.com/pr H
(Ml % Texas INsTRUMENTS Q
| |CC1310

(ACTIVE) SimpleLink™ Sub-1 GHz Ultra-Low
Power Wireless Microcontroller

) Datasheet (1467 KB) b3
CC1310 | Sub-1 GHz | Wireless. Diagrams v
Description

The device is a member of the CC26xx and
CC13xx family of cost-effective, ultralow power,
2.4-GHz and sub-1-GHz RF devices. Very low
active RF, MCU current, and low-power mode
current consumption provide excellent battery
Your calendar looks clear in the lifetime and allow operation on small coin-cell
morning. There is 0 t batteries and in energy-harvesting applications.

scheduled for 12:00. The CC1310 device is the first part in a Sub-1-
GHz family of cost-effective, ultralow power
wireless MCUs. The CC1310 device combines
a flexible, very low power RF transceiver with a
powerful 48-MHz Cortex-M3 microcontroller in a
platform supporting multiple physical layers and
RF standards. A dedicated Radio Controller

(Cortex-M0) handles low-level RF pratocol
ot aen rinead in DAM ar DALL ik,

CC1350 enabled device
connecting Sub1G and Advertising URL
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Optional [_ — =
inductor.

To VDDR pins

|
Only §
needed for |
pcoc | 10uH I
operation — —T

VDDS_DCDC
input decoupling

10uF - 22uF _ |

CC13xx

{GND exposed die
attached pad )

O

#2571 R

« 4. +1dB PR EE, 43 dB KATTIR

]

24MHz

XTAL
(Load caps

on chip)

A0 i LR 47150 i

e #J.+2dB

Pin 3 (RXTX)
Pin 2 (RF N)
Pin 1 (RF P)

Red = Not necessary if internal bias is used

Antenna
(50 Chm)

Pin 3 (RXT |.

Pin 2 {RF N)
Pin 1(RF P)

Differential

operation I

L ) Antenna
Red = Not necessary if internal bias is used (50 Ohm)
Pin 2 {(RF N) 4| J
Pin 1(RF P) C
l . I
. Il
Single ended
operation
Antenna
Pin 3 (RXTX) — 1 (50 Ohm)
Pin 2 (RF N} 1 I o I H
Singled ended
operation with = = Antenna
antenna diversity (50 Ohm)

or dual band T
Pin 1(RF P)

Y

i
:
e
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CC1350 LaunchPad RF Hardware:«

* 2 x Differential antennas, 2.4GHz and
868/433MHz

— PCB antenas control by external switch
 XDS110 Debugger, with UART backchannel
e 40-pin Boosterpack interface

Sub-1 GHz RF section

R67, R68B, R6Y select
ce of power for RF switch;
only mount one of them

.
HOJE

MMMMMMM

C24 and C59 for
antenna matching

24
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CC1350 SensorTag RF Hardware “#

e 2 xSingle ended antennas, 2.4GHz and
868/915MHz
 XDS110 Debugger, with UART backchannel

* DevPack interface

25
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4-layer PCB for lowest harmonics at max power
— 2-and 4-layer PCB design available
— Board stack-up is in the reference design zip file

Place the RF match close to the RF pins

— Balun should be symmetrical wrt to RF ports for
differential operation

Solid ground plane
— Nossignal traces underneath the RF path!

— Keep as much signal- and power routing on the top layer
as possible

Place decoupling caps as close to the VDD pins as
possible

— Ground return paths between decoupling caps and
CC13xx should be short and direct

DC/DC-regulator must have a short and direct ground
connection to CC13xx

Balun should be symmetrical wrt to RF ports for
differential operation
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Wireless Connectivity Portfolio
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e Neighborhood area
Proximity Personal area networks Local area networks & T

.

Py

X

Sub-ilGHz

NFC Bluetooth® Proprietary ZigBee® Wi-Fi° 6LoWPAN
RFID Bluetooth LE 2.4GHz & RF4CE Proprietary + TIMAC
Identification Personal Customizable Mesh Existing IP Mesh Customizable
Connection Infrastructure
~)) Y C,) Fi) h‘ =
- LoWPAN A
NFC = ZigBee & %D EILo Sub-1GHz
Key Differences
T | @ | @
| | |
Data Data or Voice Data Data Voice or video Data Data
Up to 848 Kbps Up to 3 Mbps Up to 1 Mbps Up to 256 Kbps Up to 100 Mbps Up to 256 Kbps Up to 1 Mbps
No battery to coin cell Coin cell to AAA Coin cell ; ir::’gy harvesting to AA battery Energy harvesting to Coin cell
| AAA
Key Attributes
P P . . & Tp— Trgp— ™ - \s p— p—
e Passive operation 3 i i
d P Interoperable with e Customizable to ¢ Standards based e Existing o IPV6 stack * Longest range
ata storage other Bluetooth -~ : ; o8z :
. . application ¢ Self-healing mesh infrastructure e Ultra | e Customizable to
¢ Dedicated multi-tag devices tra low power N
e atIZONE ] i b ¢ Robust RF * Low power e Standards Base « 0T platform application
Large install base e Large area coverage e loT platform * Robust RF

* In Portable devices l» In mobile devices ~ R e

k

c Up to 100m

Range
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