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Bluetocoth low energy

(Bluetooth Smart)

€3 Bluetooth €3 Bluetooth €3 Bluetooth’

SMART SMART READY
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Dual Mode Bluetoath Classic Bluetooth
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Bluetooth low energy Dual Made Bluetooth Classic Bluetooth

{Bluetooth Smart)

Bluetooth’  €) Bluetooth’ €3 Bluetooth

SMART SMART READY

Connect low power appilications fo a smart Bluetooth connection across any end point Bluetooth connection with high data rate (up

phone or tablet (Bluetooth low energy or classic); enables to 3Mbps)

bridge between Bluetooth low energy
(Bluetooth Smart) and classic

* Custom profile, allows any application e Supports new and old phones e A2DP Profile to stream music

* Multiyear on Coin Cell Battery (BT and BLE) from phones

* Less than 200Kbps data rate e Up to 3Mbps data rate e Up to 3Mbps data rate




Classic Bluetooth vs Bluetooth Smart

Bluetooth Smart

Technical Specification

Classic Bluetooth

Primary use cases

Mobile phones, gaming,
headset, stereo audio,

automotive, PC HID

Large number of use-cases due

to proprietary profiles.

Application throughput

Up to 3 Mbps

Up to 0.2Mbps

Power consumption

Can run multiple years on 2 x

Can run multiple years on coin

AAA batteries cell
Latency (from a non connected state) 100ms <3ms
High quality audio Yes No
Voice quality audio Yes Yes
Nodes/Active slaves 7 unlimited
Network topology Scatternet Star topology

Profiles

Adopted SIG profiles

Adopted SIG profiles
Proprietary profiles
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* SimpleLink™Transceiver
+ CC2560 (Classic only)
+ CC2564 (Classic + BLE)
* Pin to pin compatible
* Tl Modules
- CC2564MODN
* 3 Parties Modules

* Audio TIDesigns (sink and
source)

BAERIMERE: B KT LA R100m Al 52358, R E| PR I FE
TAEMER R YMEMCUBL AN FE 2535 7] TAE
B L AR v DL A BN 3SR, THRELH RN

A7 3 BT

FCC, IC, CE & Bluetooth SIG 77 AiE

Products Features

R IEE R LLAEI100m, &5
X #%3MbpsEFE

A LLFI4E{fRIMCU=;, processor
ERATIE

BT t3iX%5a1T F5HEB XM
Bluetooth 2.1 +EDR/ BT 4.0
FE 5 HIIAIE(FCC, IC, CE,
Bluetooth SIG)

Applications

- Embedded Audio 1

 Heath and
medical care

* Mobile device
Accessories

* Toys
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TI Bluetooth® Technology Solution

Size Device 8.10 x 8.10 mm
QFN Design 16.5x16.5 mm

Vi | 1.8V Vear l 2.2-4.8V

nSHUTD

HCTUART Temp Range -40°C to +85°C
Bandpass
PCM/125 fter Tx Power + 10dBm (“Class 1.5”)
T Rx Sensitivity - 95dBm
32.768 Khz 26'%',,,42 Host I/F UART 4 wires H4
e
Audio I/F PCM-I2S

IC Certification Bluetooth SIG

Reference layout = EM Board, 4 layers

Ref Antenna Printed PCB antenna

EM Certification FCC, IC, CE

CC2560 9 Bluetooth’

CC2564 £ Biuetootly [ :|
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Why Bluetooth® + Bluetooth LE from TI?

[ ] Flexibility [ High Performance

v’ Low cost HW v’ Flexible SW options v’ Best in Class Range

* QFN package * Royalty free Bluetooth + « Can get over 100m
Bluetooth LE stack, profiles and e Tx Power - +12dBm

sample apps (“Class 1.5")
v" Quick software development * Customization options from «  RxSensitivity - 95dBm
partner Stonestreet One

* Reference design

* SW examples and multiple profiles .
* MFisupport

supported v -
- Additional profiles 2x R:fmge for traditional BLE
. Additional . solutions
v Support itional suppor
o * Additional MCU support
* Wiki PP v Based on 7th Generation
* Forum — Bluetooth Applications technology

/ . .
* All information publicly available Variety of HW options

* QFN package device from Tl

* Fully certified modules from LSR,
Murata, Blue Radios and
Panasonic
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Why Use Bluetooth Smart? &

Multiyear on Coin Cell

Low peak currents reduce
stress/strain on battery

Small solution form factor
Sub uA sleep currents
Small protocol overhead

Small payloads

Remote Display and
Personalization

Smart phone instead of
local display -> more info,
historical data etc

Over the air upgrades from
phone to end equipment

More intuitive set-up and
configuration

Personal operator/user
setup and configuration

Cloud
enabling
loT

(

« Smartphone
interoperability

» Access your devices from
anywhere (through cloud)

« Enables real time
aggregated data

» Existing ecosystem of
Cloud services

* Push firmware updates
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0 —-
2408 MHz 1 —
2408MHz 2 [—
2410 MHz 3 I—
2412 MHz 4 I
2414 MHz 5 I—
2416 MHz 6§ e —
2418 MHz 7  I——
2420 MHz § I—
2422 MHz § e
2424MHz 10 I——
2426MHz 38 [—
2428 MHz 11—
2430MHz 12 —
2432 MHz 13 I—
2434MHz 14 —
|t ——
Preamble Add PDU Header PDU Payload CRC 240MHz 17—
MO 10—
vari 0-37 [———
toyie | abyes | 2byes | LGOI g p O D —
2450 MHz i ie— e
\ v J dszi: 7} —
z s
‘—-R. 2456MHz 25 |—
[ 2458 MHz 26  I—
PDU type| Res. | TxAdd | RxAdd Res. g:gm'u g e ——
2 [ ——
4 bits 2 bits 1 bit 1 bit 6 bits 2 bits 2464MHz 29 I—
2466 MHz 30 —
2468 MHz 31—
PDU type | Packet name PDU type | Packet name o ———
0000 | ADV_IND 0011 | SCAN_REQ 1l e E—
0001 | ADV_DIRECT_IND 0100 | SCAN_RSP S ]

0010 |ADV_NONCONN_IND| 0101 | CONNECT_REQ
0110 | ADV_SCAN_IND other | Reserved |
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Tl Bluetooth® Low Energy (BLE) .5
Wireless MCU Portfolio

Easiest to design with

+ Comprehensive design support: Complete SW stack, wiki
guides, dynamic design kits, low-cost tools, & software
C 02640 Lowest power

Lowest Power * Multi-year on a coin cell: Cortex M3 MCU, optimized radio, best
Wireless MCU in class sleep current and unique Sensor Controller
Most integrated -
» Complete solution on a finger tip: Single chip, flash-based
4x4mm QFN with only one crystal

CC2541 _ CC2540T
The most versatile, system cost World’s only 125°C graded Bluetooth
optimized Bluetooth LE SoC LE solution

o cC2541Q1

CC2540 First Automotive Q-100 Qualified

Hoen H Add Bluetooth LE to USB Solutions

UNIVERSAL SERIAL BUS




SimpleLink™ Bluetooth ® Smart "
CC2540/CC2541 Wireless MCU

Features/Benefits

» Highly integrated solution — Single-chip wireless MCU solution;
Flash-based; USB Support.

* Powerful — >1 year battery life with CR2032; 97dB link budget.

* Ultra-low power— Very low-power sleep modes; Short transition
times between operating modes .

* Low cost HW design — 6x6mm QFN package; 2 layers design.

* Quick software development — SW examples for all adopted
profiles; iOS App source code

Py

CC2540DK-MINI CC2540DK
CC2541DK-MINI CC2541EMK BLE Stack 1.4
The easiest way of Advanced development Everything you need in
evaluating BLE platform only one download

CC254x

CC254x
Bluetooth - LE

SimpleLink

Bluetooth LE
e R e e R e |

8051 MCU

Flash & SRAM

Temperatures: -40 °C to 85°C

Link Budget: 97dB

Power & Clocking

RX down to 15.8mA
TX: 18.6mA

Low power in each mode

21 GPIO

Supply voltage range: 2 -

o4
(o7}
<

3 general purpose timers

Radio: 2.4 GHz

Packages

6mm x 6mm QFN
40 pin

Tl Design & EVMs

+ Gas Sensor Platform * Optical Heart Rate Monitor

» Pulse Oximeter via Finger Clip * Body weight scale

* Sensortag

+ BLE Key fob

Target Applications

* Retail

* Proximity tag

* Remote display

* Home& building automation

* Alarm & Security

* Health & Medical care
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SimpleLink™ Bluetooth® Low Energy. =/
CC2640 Ultra low Power Wireless MCU

Features/Benefits

go battery-less with energy harvesting

single-chip Flash-based, 4x4 QFN

» Easiest to design with — Get faster to market: Complete SW stack, wiki
guides, dynamic design kits, low-cost tools, & software starting points

* Lowest power — Use a coin cell for multi-year, always-on operation or

* Most integrated wireless MCU — Less board space, more possibilities,

S
Design Kits & EVMs

CC2650STK $29

CC2650 LaunchPad

SensorTag: For Smartphone app
development and initial hardware
evaluation platform

Advanced development

Dev Tools & Software

» Software Development Kit, including royalty free Stack
« SmartRF Studio

» Sensor Controller Studio

» Tl iOS/Android Multitool

» Extensive library of SW examples and sample code

o

SimpleLink™ CG1310 wireless MCU

RF core
"‘ ADC
&’ '
Digital PLL
DSP modem

Main CPU

ARM®
Cortex°®-M3

Radio
controller

General peripherals / modules
Ic 4x 32-bit timers

Sensor controller

Sensor controller
engine

UART 2 SSI (SPI, W, T)
12-bit ADC, 200 ks/s

12§ Watchdog timer
2x Analog comparators

10/15/ 30 GPIOs TRNG

SP1/I'C digital sensor IF

AES Temp. / batt. monitor Constant current source

32 ch. uDMA RTC Time-to-digital converter

2 KB SRAM

DC / DC converter



CC2640HE B Mg o

SimpleLink™ ULP wireless MCU platform Quick Facts
Main CPU | Row | Sub-1aHz Ultra-low Power Consumption
." ADC » 61 pA/MHz ARM Cortex M3
- 8.2 yA/MH [
ARM® Upto @ 1 * 8.2 pAIMHz Sensor Controller

1 uA sleep with retention and RTC

128 KB

Cortex®-M3 Rash Digital PLL * 5.9 mA RX (single-ended)
DSP modem * 6.1 mA TX (single-ended)
« <3uA while running 10 ADC samples/s
cache ARM®
Cortex®-M0 Wireless MCU Key Features
RAM °

Autonomous sensor controller engine

~ General peripherals / modules Sensor controller » 4x4, 5x5, and 7x7 mm QFN
e 4x 32-bit timers Sensor controller e 17-195Vor18-3.8V Supply
: engine range
s AL 1Y) : " + 128 KB Flash + 8 KB Cache
. 12-bit ADG, 200 ks/s . 20 KB RAM

128 Watchdog timer I
| . 2x Analog comparators

RF Key Features
- » QOutput power;
RES | oo /e inomos Constant current source « +5dBm (BLE)
| » Sensitivity;
» -97 dBm (BLE)

 2KBSRAM « Pin compatible and SW compatible

across protocols and frequency bands

10713/31 6P0s THIG SPI/I'C digital sensor IF

32 ch. yDMA RTC Time-to-digital converter

21
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CC2640--BLE2.2

CC2640H Hic.&id
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(3)Voice over BLE

£

CC2650RC

MBLE 2.2 SDK, 4l £BT4.28%% .

Bi-Colored
LED
Digital v
Microphone Js =
L |
N TIDésigns
DevPack
Connec tor
Pull & Insert ITAG

Battery \ Header

THR BB 2 455
BRI, L
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e Connect to the cloud in 2 minutes * Demonstrates ease-of-use loT applications

¢ 10 Low power MEMS Sensor

e Single coin cell battery

e Works with the SensorTag app
e Expandable with the DevPack ecosystem * Demonstrates multi-protocol support
e Multi-protocol support for Bluetooth

Smart/ZigBee/6LoWPAN

Tools & Resources t

* http://www.ti.com/tool/TIDC-CC2650STK-SENSORTAG

* Quick and easy demo platform

* Real-life use case for ultra-low power wireless design
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LED Audio DevPack for SensorTag
Features  |Benefts

* Quick prototyping of LED lighting applications * Allows quick prototypes of Industrial 10T lighting
* Bluetooth Smart-controlled using smartphone apps applications
* Connect to ZigBee lighting applications « Create Bluetooth or ZigBee controlled lighting apps in

* 4 multi-colored Osram LEDs

* Works with the SensorTag app

* Bluetooth Smart and ZigBee lighting
sample apps included

no time

* Source code for creating your own apps included

5 USE Power

L

Tools & Resources
— WO ——————

* Tl Design on WEB: Design Details B =
AW class-D AMP OIS

PAlS0
Schematic/Block Diagram Test Data Design Files
Quickly understand overall system functionality Get res i - " Download ready-to-use va‘;‘ em files to speed . B:EEED
ot s LED Audio Devpack
SensorTag
o+ RED
LEDs B GREEM
o WHITE
i AMBER
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Mesh!

Long range

High accuracy positioning

Higher data rate
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P2P

Prop Sub 1Ghz, Prop 2.4Ghz

WiFI, Bluetooth

RFACE, NFC
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Long Range
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High Accuracy Positioning & @
Higher Data Rate

K4t iiApple, &1 BLES #kfiBeacon

B J R 7 =45,
BT5.037 &% =N E Mg ERRA R Im(S & @
WiFi), Rz, B Z 4 5 N R R 51

L — D e, 15%|BT4.2 LER21%
LLFs

More than 160bytes

PDU Header PDU Payload CRC

XFK) %, n[1A160 bytes ,4 T e T
R, diefEmein, B =

DU type| Res. | TxAdd | RxAdd Clength)| Res.
E]/‘J E‘f,_._‘—' W :[: = 4bits |2bits| 1bit | 1bit | Bbits | 2bits
DANAVA 21
PDU typel PPPPPPP me PDU type | Packet name
0000 |ADV IND | 0011 |SCAN_REQ
0001 DV_DIRECT_IND 0100 SC N_RSP

0010 | ADV_NONCONN_IND| 0101 | CONNECT_REQ
eeeeeeeeeeeee




//

Summary

« BT2.1+EDR : &) =

« BT4.0LE : {KIhkE, Wymkm 4t

e BT5.0 . EEERL, Mesh, 5|40k
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.. Neighborhood area
Proximity Personal area networks Local area networks networks
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Wireless Connectivity Portfolio
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NFC | Bluetooth® | Proprietary ZigBee® Y Wi-Fi® 6LOWPAN \ Sub-1 GHz \
REID Bluetooth LE 2.4GHz & RFACE Proprietary + TIMAC
Identification Personal Customizable Mesh Existing IP Mesh Customizable
Connection Infrastructure
~)) = 2, QaF) &y =
- I LoWPAN s
NFC ) ZigBee F& ... EILo Sub-1GHz
Key Differences
p— \I
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 i;e;rgy harvesting to AA battery Energy harvesting to Coin cell
| L 1 L AAA |
Key Attributes
e Passive operation & i
data storage [ ieroperale with - LBkl - S e " 2I8 * IPv6 stack * Longest range
. . other Bluetooth application ¢ Self-healing mesh infrastructure e Ultral e Customizable to
* Dedicated multi-tag devices ralow power o
feadzone | stall b * Robust RF * Low power e Standards Base « loT platform application
Large install base e Large area coverage e loT platform * Robust RF

* In Portable devices

cm

i* In mobile devices

Up to 100m

Range

¢ High throughput

k
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