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Sensing applications are getting physically smaller and smaller. Whether you're designing a remote industrial
sensor node that needs to be tucked away in a factory (Figure 1) or a sensor for the next smart wearable device,
space is becoming a scarce resource.

On the other hand, there is an increasing need for integration and processing to be available locally at the
microcontroller (MCU) or system level. Taking delocalized measurements from the rack or test bench directly into
the nodes, combined with advanced processing capabilities to support local analytics, enables remote nodes to
make more timely and informed decisions, minimizing communication latencies and mitigating communication
link unavailability.

Both trends — decreased physical size, more integration — are equally attractive, but they don’t always work out
in each other’s favor. Embedded application developers are burdened with picking the right products to fit their
constraints, both physically and computationally.

Figure 1. Space-constrained Industrial Wireless Sensor Node

The MSP432™ MCU family has expanded with a production-ready 80-pin ball-grid array (BGA) package,
introducing the same high-performance capabilities of MSP432 MCUs into a tiny 5mm-by-5mm footprint
(Figure 2) to fit the requirements of space-constrained industrial applications. Packing in a 1Msps successive
approximation register (SAR)-based analog-to-digital converter (ADC), the MSP432 MCU in BGA package
introduces best-in-class integrated analog performance of up to 16 effective number of bits (ENOB) into the
realm of ultra-small microcomputing. The applications can sample better sensor data at higher precision and
lower power without having to increase printed circuit board (PCB) size to accommodate external ADCs.

Additionally, the 48MHz ARM® Cortex®-M4F central processing unit (CPU) pairing with TI's innovative
processing algorithms allow the applications to directly process data on the spot, detecting trends and ultimately
making smarter decisions quickly. A good example of local analytics is the MSP432 MCU speech recognizer
library, which detects your voice without the need for an internet connection.
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Figure 2. MSP432 MCU in 5mm-by-5mm BGA Packaging

The MSP432 MCU in BGA package can operate as the wireless host MCU when partnered with a wireless
network processor that also comes in a tiny package such as the SimpleLink™ Bluetooth® low energy
CC2640R2F wireless MCU in a wafer chip-scale package (WCSP). The partitioning allows each component to
do what it does best: the CC2640R2F device in network processor mode provides a robust and ultra-low-power
Bluetooth low energy link, while the MSP432 MCU can run additional Bluetooth profiles or protocols such as
Bluetooth low energy for HomeKit technology while leaving an ample amount of its 256kB flash memory space
free for application code. With analog and radio integration and processing capabilities, this “dynamic duo” can
help Internet of Things (loT) developers design highly integrated wireless sensor nodes with advanced sensing
and measurement for demanding and space-constrained environments.

Additional Resources

* Learn more about MSP432 MCUs and order the production-ready BGA package from the product folder.
» Download the MSP432 software development kit and wireless plug-ins.

* Order the MSP432 MCU LaunchPad™ development kit.

2 Packing More Performance into Space-Constrained Embedded Applications SSZTAE7 — FEBRUARY 2017
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://e2e.ti.com/blogs_/b/process/posts/5-need-to-know-facts-about-ti-s-new-simplelink-bluetooth-low-energy-cc2640r2f-wireless-mcu
https://e2e.ti.com/blogs_/b/process/posts/5-need-to-know-facts-about-ti-s-new-simplelink-bluetooth-low-energy-cc2640r2f-wireless-mcu
https://e2e.ti.com/blogs_/b/connecting_wirelessly/archive/2016/11/09/high-performance-and-low-power-the-original-dynamic-duo
http://www.ti.com/product/msp432p401r
http://www.ti.com/product/MSP432P401R/samplebuy
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTAE7
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTAE7&partnum=CC2640R2F

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

