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It’s no secret liquid and electronics don’t mix, and companies today are spending millions of dollars each year to 
“water proof” their products. Liquid damage can cause a device to degrade, malfunction or stop working entirely 
and no amount of hot air or rice can bring it back to life.

The Ingress Protection (IP) code rating system ensures that you know the level at which devices are sealed 
from the elements. An IPX2-rated product may withstand minor moisture, whereas IPX3 may withstand droplets. 
An IPX4 rating indicates that the product can tolerate water splashing from any direction, while an IPX5 rating 
signifies tolerance from streams of water coming from multiple directions. If something has a water-only rating, 
you write it as IPX; the X acts as a placeholder, since there is no particle rating.

Whether a product is completely submerged or sustains just a couple of drops, receiving the correct IPX rating is 
important to know the reliability of a device when encountering liquid.

Mechanical push-buttons have drawbacks in products that might be exposed to liquid damage. Water might 
seep through the mechanical button cutouts to the internals, or there may be extra manufacturing costs to seal 
the buttons against liquid entering.

Capacitive touch buttons, like those found on many of today’s smart speakers and smart watches, are a more 
reliable solution. The Liquid Tolerant Capacitive Touch Keypad Reference Design, shown in Figure 1, works 
properly (no false detections and accurate button-touch detection) with bare fingers under IPX5 water resistance 
rating conditions. The keypad in this reference design was developed using an MSP430FR2633 CapTIvate™ 
microcontroller (MCU), which has integrated capacitive touch technology.

Figure 1. Liquid Tolerant Capacitive Touch Keypad Reference Design

The keypad detects a capacitive touch event and provides audio feedback through a “beep” and visual feedback 
through LEDs. As demonstrated in Figure 2 and the video above, the keypad maintains proper operation even in 
the presence of running water. If your product operates in an outdoor environment and is exposed to elements 
such as rain, MSP430™ MCUs with CapTIvate technology can be a reliable and sleek alternative to mechanical 
buttons.
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Figure 2. Capacitive Touch Keypad with Running Water

Additional Resources
• Check out the product page for the MSP430FR2633 MSP430 MCU.
• Watch the TI training video, “Liquid-tolerant capacitive touch.”

www.ti.com

2 With Capacitive Touch, Liquid Is No Longer Kryptonite to Keypads SSZT582 – NOVEMBER 2018
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/product/MSP430FR2633
https://training.ti.com/liquid-tolerant-capacitive-touch
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT582
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT582&partnum=AM57


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 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, regulatory 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 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.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

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

