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Abstract

Due to the recent COVID-19 pandemic, various methods have been devised to prevent infections caused by
physical contact. Among them, a non-contact button was developed to prevent infections in elevators, where many
contacts occur in daily life. In this study, an active shield type capacitance sensor is used to detect changes in
capacitance when a finger approaches. There is no static power consumption, and the relatively expensive ADC
and MCU are reduced to one by sensing buttons every time using analog switches. In addition to the elevator
buttons, this technology is expected to replace push-type buttons that many people contact in everyday life.
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Fig. 1. A capacitive sensor without shields.
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Fig. 2. Ground effect with shields.
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Fig. 3. A capacitive sensor with shields.
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Table 1. COFF and RON on the analog multiplexer.
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Multiplexer COFF RON
ADG706 200 pF 250
ADG1207 8 pF 120 2

TMUX4051 11 pF 60 2
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Fig. 4. Touchless Button block diagram.
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Table 2. Areas of the sensors and the shields by buttons.
B 2. HE & MMet gE9| HY

Button 1 | Button 2 | Button 3 | Button 4

464 mm? | 464 mm? | 464 mm® | 742 mm?

Sensor size

Top shield width | 0.25 mm | 0.5 mm | 0.25 mm | 0.25 mm

Gap between

sensor and shield 0.5 mm

0.5mm | 0.5 mm | 0.5 mm

Bottom shield size | 540 mm? | 540 mm? | 897 mm® | 813 mm’
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Table 3. Measurement results in three button conditions.

HE 3 HE xAdH =3 Zi
Button 1 | Button 2 | Button 3 | Button 4
Open(fF) 57624 57292 31022 30930

Styrofoam(fF) 57648 57333 30947 31018

Styrofoam +

Finger(fF) 57780 57459 31240 31321
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Fig. 7. 16 Buttons installed on the elevator panel.
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Fig. 8. Operation of the elevator buttons.
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Fig. 9. The change in capacitance when the finger is
approaching to the button.
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