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Learning from our bodies 
How SoftPulse® electrodes can augment user devices with bio-potential detection
Mattia A. Lucchini
Head of Wearable Sensors Development
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Wearables 
Where do we stand?
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Ref: IDTechX Research “Wearable Sensors 2023-2033”
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Ref: IDTechX Research “Wearable Sensors 2023-2033”

Electrodes
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Electrodes 
Types & Requirements

Ref: https://blackrockneurotech.com/products/neuroport-array/

Ref: https://www.cadwell.com/electrodes-accessories/

Ref: https://www.neuroelectrics.com/solutions

Ref: https://imotions.com/blog/learning/best-practice/eeg/

Electrical 
properties

Signal 
quality

Stability

User 
experience

Invasive

Non-Invasive

Dry

Wet

• Electrode-skin 
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• Electrochemical 
noise

• …• Settle time
• SNR
• …

• Wear time
• Shelf life
• …

• Comfort
• Set-up time
• …

Electrodes for biopotential sensing are sensors that detect and measure electrical signals generated 
by biological activity by creating an interface between the body and electronic equipment.



SoftPulse® electrodes – best-in-class solution for 
comfortable and dry bio-signal acquisition

• Latex-free elastomer based
• Soft feeling
• High electrical conductivity
• No skin preparation required

• No need of gel for signal acquisition
• Biocompatible
• Customized designs possible
• Production from prototype to serial 

volumes 
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SoftPulse® USP

Performances Global footprint Customization Serial production
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SoftPulse® USP

Performances Global footprint Customization Serial production
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• Low electrode-skin 
impedance (ETI)

• ETI comparable to 
alternative technologies

• Short equilibration time
• Low modulus for highest 

comfort
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SoftPulse® USP

Performances Global footprint Customization Serial production

• > 1’000 global customers
• > 1’100 Mio CHF yearly revenue 
• > 8’000 associates worldwide
• > 25 production site
• > 100 million components per day
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SoftPulse® USP

Performances Global footprint Customization Serial production
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• Extreme design flexibility
• Specific physical behaviours for 

special designs
• Combination of multiple 

materials
• Integration of electrical 

components
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SoftPulse® USP

Performances Global footprint Customization Serial production

Continuous 
Improvement

Serial Production

Design & 
Prototyping

Advanced 
Development

1 – 100 parts

100 – 2’000 parts

Up to millions parts

• Access to automotive 
production facilities

• Certified quality system
• Flexible production concept

from idea to serial volumes
• In-house tool shop
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SoftPulse® have been successfully validate for the most common 
protocols for bio-signal acquisition
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Headsets Headbands Wristbands

Glasses Earbuds Watches
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Headsets Headbands Wristbands

Glasses Earbuds Watches
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SoftPulse® for earbuds
ULTEEMear validation

Single-channel 
EEG acquisition 

(80601-2-26 compliant)

USB recharge and 
download

BLE data streaming 
and download

CSEM’s active dry 
electrode technology

SoftPulse® In-ear & Flat 
dry electrodes

Alpha waves
Closed and open eyes states for 80 seconds 
each. A strong increase for the alpha band is 
evident when the subject was instructed to 
close the eyes.

Auditory Steady-State Responses (ASSR)
60 seconds of repeated bursts of white noise 
• 100 / 125 ms of noise
• 100 / 125 ms of silence (repetition rate of 

5 / 4 Hz)
30 seconds of silence

Streamed data and power spectra show the 
presence of clear evoked signals at the 
expected frequencies.
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SoftPulse® for earbuds
Cognitive engagement with ULTEEMear

Single-channel 
EEG acquisition 

(80601-2-26 compliant)

USB recharge and 
download

BLE data streaming 
and download

CSEM’s active dry 
electrode technology

SoftPulse® In-ear & Flat 
dry electrodes

Cognitive engagement
The participant first completed a baseline measurement by calmly looking at a 
fixation cross. Following this, they performed two blocks of mental arithmetic 
tasks with increasing difficulty.
The graph depicts changes in EEG frequency power, reflecting the participant's 
cognitive engagement as they transitioned from baseline to increasingly 
challenging mental tasks.
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SoftPulse® for wristbands
Gesture recognition with STM technology
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EMG detection 
SoftPulse® electrodes can be reliably used to detect 
EMG from different body locations.

SoftPulse® Dome have been integrated with STM 
components to detect hand gesture from a 
wristband device. 
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SoftPulse® for smart-glasses
GAPses validation

Alpha waves
Closed and open eyes states for 30 
seconds each. A strong increase for the 
alpha band is evident when the subject 
was instructed to close the eyes.

SSVEP
Frequency-and-phase-locked EEG 
response to repetitive visual stimuli.  

Stimuli, consisting of sinusoidal on-off 
patterns with 100% contrast.

EOG classification
The classification task is based on a 
modified version of the EPIDENET 
network, adapted to EOG signals. 
Classification accuracy while walking 
(91.2%) and in rest condition (97.4%)



22nd October 2024 | IEEE Sensors 20

SoftPulse® for smart-glasses
User identification with GAPses

BrainMetrics
We trained a dedicated model for each subject, specialized in 
identifying whether the EEG signature belongs to the particular 
subject it’s trained on. 
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• SoftPulse® electrodes are best-in-
class solution for dry comfortable 
detection of biopotential

• With Dätwyler global presence and 
capabilities in engineering, 
SoftPulse® are ready for global 
market

• Thanks to our customization 
opportunities, SoftPulse® can be 
integrated in any wearable device
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