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I've been hearing a buzz word lately in the Bluetooth® low energy realm: Multi-role. | had a few suspicions but

| wasn’t quite sure what everyone was talking about. This called for further investigation, and like any curious
Millennial, | quickly “Googled it.” But | realized instead of learning this information second hand, | can go straight
to the source. | sat down with some of TI's experts to get my questions answered and here’s the latest.

Q: for Starters, How Do You Define the Term Multi-role? and When Was This Feature Introduced?

A: Multi-role is defined as a Bluetooth low energy (BLE) device functioning as a central (master) and a peripheral
(slave) simultaneously. In the original Bluetooth 4.0 LE specification, a device could only form a connection with
a peer device as a master or a slave. Seeing the need to extend the capability of BLE, a feature known as

“Link Layer Topology” was added in the Bluetooth 4.1 specification allowing Bluetooth devices to operate in any
combination of roles.

Q: Do All Bluetooth 4.1 Devices Support Multi-role? What about Bluetooth 4.2?

A: It's important to understand that all new features included in the Bluetooth 4.1 and 4.2 specifications are
optional and not required to be supported in order for a device to be Bluetooth certified. Since the ability to
schedule and maintain multiple, simultaneous connections in different roles is quite complex, many Bluetooth 4.1
and 4.2 devices on the market today still only support master or slave operation and don’t include support for
multi-role.

Q: That’s Interesting. What Type of Applications Would Use Multi-role?

A: There is a broad application base and we see new applications all the time, anything from medical to
automotive and even home automation. This functionality opens many doors for cloud connectivity that were not
previously possible in closed systems. Let's take a look at an example, say a family with a hyper-allergenic child
wants to closely monitor the air quality of their home. They bought multiple sensors to scatter around the rooms
with a central wall mount display in the heart of their home showing the air quality results. This is a working,
locally closed solution, but what happens if a window is accidently left open, the parents are upstairs and can’t
hear the alert from the central unit? With multi-role this situation can be avoided. No longer is sensor data
limited to being displayed locally. Now a smartphone can be connected in the system and data can be collected
in the cloud (Figure 1). Parents can be alerted of air-allergens on their central unit and their smartphones
simultaneously increasing the protection of their child.

Q: Now | Understand the Use Cases. in That System You Are Describing, Which Device Is Utilizing
Multi-role?

A: The display unit is the multi-role enabled device acting as a hub, operating as a BLE central collecting and
displaying data from the air sensors nodes (peripherals) while simultaneously relaying sensor data or alerts to
smartphones which are BLE centrals. All of these Bluetooth connections, shown by the dashed blue lines in
Figure 1, are unique and the data transmission occurs when other devices are not scheduled to transmit.
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Figure 1. Home Air Quality Sensing System Using Multi-role

Q: since | Understand the Applications, How Would You Describe the Benefits of Multi-role?

A: Multi-role adds additional functionality, cost optimization and ease-of-use to traditional Bluetooth systems. If
a device was previously operating as master device in a closed system it can now allow the phone to connect

to it as a slave, thus enabling a new connectivity dimension. Without multi-role, additional wireless MCUs would
be required to implement the same system architecture. In the example above, the other devices connected with
the hub, the air quality sensors and smart phones, are not aware of the other connections and do not need to
support a multi-role configuration. By only having to support multi-role on specific nodes, existing networks can
be quickly extended without forcing a complete system redesign.

Q: It’s Hard to Imagine Not Having This Type of Additional Cloud Connectivity, How Was This
Implemented Previously?

A: There were ways to do this in the past but they were extremely complicated, higher cost and not power
efficient. Essentially it involved using multiple radios on one device or role switching between acting as a central
and a peripheral (Figure 2). Consequently, these role-switching systems were not typically deployed and BLE
systems remained closed or supported a connection with only a smart device. Multi-role makes this significantly
easier and cost effective, only requiring one radio that transitions roles seamlessly during the unused time
between connections when the radio would normally be idle. In the previous role switching implementation,
connections could be dropped, there could be a lag in re-establishment which caused slower communication and
consumed more power. Repeatedly seeing “Device Disconnected” notifications on your phone’s display does not
make for a pleasant user experience. Practically speaking, multi-role has added a new dimension to Bluetooth
connectivity and brought a theoretical functionality to life.
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Figure 2. Bluetooth® low energy Wireless MCU Without and With Multi-role

Q: Now | Can Visualize the Importance of This Feature. Last Question, If | Want to Implement Multi-role
into a Design Today, Which Device Would You Recommend and Why?

A: The SimpleLink™ Bluetooth low energy CC2640R2F and CC2642R wireless microcontrollers (MCU)

based on TI's experience and longevity as a Bluetooth low energy solution provider is a great place to

start. The CC2640R2F wireless MCU solution has an ARM® Cortex®-M3 application processor, a radio
processing core based on a Cortex-M0 and ample memory space to support a multi-role device configuration
connecting up to eight other devices in any combination of roles in BT4.2 configuration. The CC2642R wireless
MCU has an ARM® Cortex®-M4F application processor and an increased memory footprint enabling more
than eight simultaneous connections. The capability inside TI's royalty free Bluetooth low energy software
stack, specifically the Link Layer scheduler, drives the SimpleLink family’s finesse in managing multiple
connections. Not to mention the industry-leading range and extremely low power consumption, makes the
SimpleLink Bluetooth low energy devices the optimal choice for designing a long range, highly flexible network.

There we have it folks, multi-role demystified. Are you ready to leverage multi-role to start developing your own
innovative system?

» Jump-start your design with TI's multi-role example available in the SimpleLink Software Development Kits
(SDK):
* Use the CC2640R2F LaunchPad™ development kit and CC2640R2 SDK or the CC26x2R LaunchPad
development kit and CC26x2 SDK
* Check out TI's ultra-low power Bluetooth low energy CC2640R2F and CC2642R wireless MCUs
* Any unanswered questions? Post here or on our E2E forum.
*  Want to learn about Bluetooth low energy? Read our other blog posts:
— Easily add Bluetooth® low energy to your existing MCU with a new certified module
— High performance and low power...The original dynamic duo
— Make your Bluetooth® low energy solution fast, simple and secure with new Bluetooth 4.2 certified
software
— Bluetooth® 5 will unlock the power of the SimpleLink™ CC2640 wireless MCU
— How Bluetooth® low energy technology revolutionizes healthcare

SSZTAK5 — NOVEMBER 2016 Bluetooth® Low Energy Multi-role Demystified
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


http://www.ti.com/product/CC2640R2F
http://www.ti.com/product/CC2642R
http://www.ti.com/product/CC2640R2F
http://www.ti.com/product/CC2642R
http://www.ti.com/ble
http://www.ti.com/tool/launchxl-cc2640r2
http://www.ti.com/tool/simplelink-cc2640r2-sdk
http://www.ti.com/tool/launchxl-cc26x2r1
http://www.ti.com/tool/launchxl-cc26x2r1
http://www.ti.com/tool/simplelink-cc26x2-sdk
http://www.ti.com/product/CC2640R2F
http://www.ti.com/product/CC2642R
https://e2e.ti.com/support/wireless_connectivity/bluetooth_low_energy/
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/10/18/easily-add-bluetooth-low-energy-to-your-existing-mcu-with-a-new-certified-module
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/11/09/high-performance-and-low-power-the-original-dynamic-duo
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/07/12/make-your-bluetooth-low-energy-solution-fast-simple-and-secure-with-new-bluetooth-4-2-certified-software
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/07/12/make-your-bluetooth-low-energy-solution-fast-simple-and-secure-with-new-bluetooth-4-2-certified-software
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/06/22/bluetooth-5-will-unlock-the-power-of-the-simplelink-cc2640-wireless-mcu
http://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/09/20/how-bluetooth-low-energy-technology-revolutionizes-healthcare
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTAK5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTAK5&partnum=CC2640MODA,CC2650,CC2642R,LAUNCHXL-CC2650,CC2640R2F,CC2641

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

