
LDC Button Application
TI Precision Labs – Inductive Sensing

Presented Justin Beigel

1



Inductive Touch 
Basic Concept

Deflection observed in the button surface is in the order of few hundred nanometers and has been exaggerated in the above drawing. 

Smartwatch

16 Button HMI



Inductive Touch 
Key Advantages

• Simplified design approach :
o Doesn’t require cutouts or holes in the button surface
o Button surface doesn’t need to be grounded
o Customizable sensor design and shape.
o More button placement options
o Sensor fabrication uses existing manufacturing processes and 

materials
• Senses actual mechanical deflection of the button surface :

o Provides a force response
o Works with gloves
o Immune to false button response 

• Rugged functionality – Highly resistant to environmental factors like dust, 
dirt, oil, and water.

• High reliability and extended life span - does not include any moving 
components or contacts



Inductive Touch Mechanical Structure
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Mechanical Structure for Non-Conductive Cases
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For non-conductive 
case materials such 
as plastic, a metal 
insert can be added 
to create a 
conductive target.



Button Design Considerations

• Target 
– Height, Width, Skin Depth

• Coil 
– Circular vs Racetrack
– Diameter
– Inductance
– Resistance 

• Parallel vs Series

• Target Distance vs. Coil Diameter
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Design Tools and Resources

Research Evaluate/Demo Design Debug
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LDC Training 
Videos

LDC Device 
Selection 
Guide (Rev. C)

LDC Sensor 
Design (Rev. B)
App Note

LDC1xxx LDC 
Target Design 
(Rev. A) App 
Note

LDC Calculator
Spreadsheet

FEMM Tool

LDC Device 
EVMs

Device 
Datasheets

EMI App Note

E2E –
Inductive 
Sensing FAQ

LDC Coil EVMs
E2E Forum 

LDC Demos 
and Reference 
Designs 
(TIDAs)

Common 
Inductive and 
Capacitive 
Sensing 
Applications 
(Rev. A)

Inductive Touch 
Buttons for 
wearables

https://www.ti.com/lit/an/snoa954c/snoa954c.pdf?ts=1594918994806&ref_url=https%253A%252F%252Fwww.google.com%252F
https://www.ti.com/lit/an/snoa930b/snoa930b.pdf?ts=1593189968375&ref_url=https%253A%252F%252Fwww.google.com%252F
https://www.ti.com/lit/an/snoa957a/snoa957a.pdf
http://www.ti.com/general/docs/lit/getliterature.tsp?baseLiteratureNumber=slyc137&fileType=zip
https://www.ti.com/lit/an/snoa962/snoa962.pdf?ts=1594227164320&ref_url=https%253A%252F%252Fwww.google.com%252F
https://e2e.ti.com/support/sensors/f/1023/t/295036
https://www.ti.com/lit/an/slya048a/slya048a.pdf?ts=1593034208416&ref_url=https%253A%252F%252Fwww.google.com%252F
http://www.ti.com/lit/an/snaa307/snaa307.pdf


Design Tool Example
• Excel calculation 

spreadsheet
– Support for different LDC 

devices
• Sensor design and 

individual tabs 

– Helps design for target 
and sensor interaction
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Design Tool Example – Cont.
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Baseline Tracking 
Baseline Tracking for Environmental Factors

Compensates for:
• For environmental factors 
• Permanent deformation of 

button surface (drops, dents 
etc.)

Environmental shifts degrade measurements

LDC Baseline Tracking compensation

Implementation



Button Gain/Sensitivity
GAIN Configuration

Button sensitivity can be easily adjusted by GAIN:
• A higher GAIN value results in a higher sensitivity.

A button press event is create when the data crosses the threshold. 
• Gain Factor sets desired button trigger force. (help compensate for stronger or weaker metal 

deflection) 
• Across temperature 

Gain increases 
sensitivity but 
reduces range

Force vs LDC Net Data Response 



To find more inductive sensor resources 
and products, visit:

https://www.ti.com/sensors/specialty-
sensors/inductive/products.html

12

https://www.ti.com/sensors/specialty-sensors/inductive/products.html
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