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Overview

• Line powered devices are strongly coupled to common (earth) ground

• Battery powered devices are weakly coupled

• Stronger coupling increases sensitivity to touch

• Stronger coupling decreases susceptiblity to environmental changes

• Examples
• Wall thermostats

• Elocks

• Hotel door card reader



Grounded Power Supply

• Strong coupling to ground

• Best sensitivity
• Example  ~10%



Battery Powered

• Weak coupling due to:
• Distance to earth ground too far

• Local ground plane area too small

• Reduced Sensitivity
• Example ~0.1%

Electrode
C touch = 1 pF

C electrode = 10pF

C ground = 0.01pF
C body= 100 pF

The further away local ground 
plane is from earth ground, the 
smaller C ground becomes.
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Battery Powered (Improvements)

• Reduce distance

• Enlarge local ground area

• Improves sensitivity
• Example ~1%

Electrode
C touch = 1 pF

C electrode = 10pF

C ground = 0.1pF
C body= 100 pF

Improve system coupling to earth ground by A, B or both.
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(B) Decrease the distance from 
system ground to earth ground

(A) Increase the area of the system ground



Design References

• CapTIvate Technology guide, Design Section, Battery powered devices

• SN0A952 - Ground Shifting in Capacitive Sensing Applications

https://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/CapTIvate_Design_Center/latest/exports/docs/users_guide/html/CapTIvate_Technology_Guide_html/markdown/ch_design_guide.html#the-effect-of-batteries-on-capacitive-touch-systems
https://www.ti.com/lit/an/snoa952/snoa952.pdf

