
Time Multiplexing: Concurrent Multi-standard Operation 
Using a single chip, time multiplexing enables concurrent operation of wireless protocols, and 
has distinct advantages and trade-offs for various use cases. 

Theoretical Use-Cases and Trade-offs 

BLE (Bluetooth Low Energy) is widely 
adopted in industry to enable a system 
connection to a user’s phone. With TI’s time 
multiplexing solution, designers can operate 
BLE and another asynchronous protocol, 
such as Sub-1 GHz or Zigbee, concurrently.  
 
BLE operates with central and peripheral 
roles. The peripheral will send periodic 
advertisement packages, and the BLE central 
will scan to find the peripheral and initiate a 
connection, Both meet at defined “connection 
event” intervals to exchange data. Similarly, 
15.4 protocols have router and sensor roles; 
sensors are typically sleepy end-nodes, 
whereas coordinators are always on. 
 
Figure 3 uses the term “15.4” to represent 
several asynchronous protocols such as 
Zigbee, Thread, Sub-1 GHz, or others. This 
diagram details the trade-offs between use-
cases when using the Sensor or Router roles 
for 15.4, and Peripheral or Central roles for 
BLE. The BLE peripheral and 15.4 sensor 
have the most optimized solution for running a 
concurrent, time multiplexing system due to 
the low data rate and connection activity from 
both. Alternatively, the BLE central and 15.4 
router multiplexing combination is more likely 
to result in degradation, meaning that data 
can be lost in transmission when operating on 
a single chip. 

Time Multiplexing is a concurrent multi-standard 
solution in which two protocol stacks share the same 
radio. The radio switches between the stacks, and 
changes the settings, the channel, and other 
parameters accordingly.  
 
TI’s time multiplexing solution is called the DMM: The 
Dynamic Multi-protocol Manager. It is a software 
module that allows these two stacks to run 
concurrently on a single chip. A part of the DMM, the 
scheduler, receives the commands from both stacks 
and allocates radio resources based on prioritization.  

Figure 1: Dynamic Multi-protocol Manager Software Architecture 
 

Figure 2: Radio that is time multiplexing 15.4 and BLE protocols concurrently 
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Get started now with DMM examples, documentation, and development at http://www.ti.com/multistandard 
 

Learn more about the DMM’s functionality and use-cases with the DMM Technote 
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Figure 3: Performance of Time Multiplexing solutions 
 

15
.4

 P
er

fo
rm

an
ce

 

BLE Performance 

Peripheral 

• Works with very minimal 
degradation since both are 
typically sleepy end nodes 

• Consider BLE connection interval 
• Consider 15.4 low data-rate 
• Consider connection activity and 

other high bandwidth demanding 
cases 

• Works with minimal 
degradation as long as the 
sensor bandwidth 
requirements are 
reasonable 

• Consider BLE scan time  
• Consider number of BLE 

connection and total 
connection event time 

• Consider 15.4 scan impact 
on BLE 

• Works well with minimal 
performance degradation as long 
as the peripheral bandwidth 
requirements are reasonable 

• Consider BLE total connection 
event time  

• Consider Duty-cycle and 15.4 
time spent in RX  

• This solution is challenging 
since both are in RX and 
expected to listen most of 
the time 

• Can meet under certain 
assumptions specific to the 
Use Case  (if the usage 
profile is well known) 

R
ou

te
r 

Se
ns

or
 

Central 

http://www.ti.com/wireless-connectivity/simplelink-solutions/bluetooth-low-energy/overview/overview.html
http://www.ti.com/longrange
http://www.ti.com/zigbee
http://www.ti.com/multistandard
http://www.ti.com/multistandard
http://www.ti.com/multistandard
http://www.ti.com/multistandard
http://www.ti.com/multistandard
http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%20SDK%2FExamples%2FDevelopment%20Tools%2FCC1352R%20LaunchPad%2Fdmm%2Fdmm_154sensor_remote_display
http://dev.ti.com/tirex/content/simplelink_cc13x2_sdk_2_20_00_71/docs/proprietary-rf/proprietary-rf-users-guide/dmm/index.html
http://dev.ti.com/tirex/#/?link=Software%2FSimpleLink%20CC13x2%20SDK%2FSimpleLink%20Academy%2FDynamic%20Multi-Protocol%20Manager%2FDMM%20Fundamentals
http://www.ti.com/multistandard
http://www.ti.com/lit/an/swra641/swra641.pdf
http://www.ti.com/lit/an/swra641/swra641.pdf
http://www.ti.com/lit/an/swra641/swra641.pdf
a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text
SWAT013

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text

a0176115
Typewritten Text



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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 TI 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, or other requirements. These resources are subject to change without notice. TI grants you
permission to use these resources only for development of an application that uses the TI products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other TI intellectual property right or to any third
party intellectual property right. TI disclaims responsibility for, and you will fully indemnify TI 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 (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable
warranties or warranty disclaimers for TI products.
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