
•Chips in your Brain – Challenges A-head
•May 28, 2026 |  Tom Van Breussegem
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This is reality…

Cluster headache, which causes 

excruciating pain behind the eye, is a 

neurological disorder affecting 1 in 1000 

people.

Around 10 million people have 

Parkinson worldwide

Most people who get Parkinson's 

are over 60, but 1/10 are under 50. 

  

 

Around 95.1 million children 

aged 5-19 years live with hearing 

loss worldwide (WHO)
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•We could relief people from

• Symptoms of Parkinson disease

• Chronical Headache (Migraine)

• Mental Illness

• OCD

•What if we could make life better for people who 

are 

• Hearing impaired

• Blind

What if …
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About

•Largest fab-independent European design house

• Experts in analog, digital, mixed-signal and high-voltage IC 

design

• Automotive, industrial, medical and consumer markets

• Design HQ in Leuven, Belgium. Founded in 2004

• Independent subsidiary of the TDK Group

•Our Expertise

• Customer exclusive ASIC design and supply

• Sensor-interfaces

• Huge track-record in Medical implants (+20y)

•RnD Collaborations

• European Consortia 

• UGent (Joint PhD -  Baekeland on TMR interfaces)

• KULeuven -  Neurostim Research
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Power / BatterySensor / MEMS High-Voltage Low-Power Communication
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Medical custom IC developments

Chemical sensor interface ASIC 

with NFC

Wireless Li-Ion battery 

charger ASIC  for IPG/INS

Neuromodulation ASIC 

for Obstructive Sleep Apnea

Impedance spectroscopy 

for cancer cell detection

Neuromodulation ASIC

for VNS therapy

ECG readout ASIC 
for AED devices
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•A long history of experiments and 

finally evidence based therapy

• Pain relief by means of electricity 

described already in old Roman novels

• First electric experiments through 1600-

1800

• Used for psychiatric disorders from 20th 

century on (WW-I)

Electrical Nerve Stimulation
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Deep Brain Stimulation
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Deep Brain Stimulation

µC AFE

STIM Engine

L

E

A

D

IPG

IPG = Implantable Pulse 

Generator 
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Deep Brain Stimulation - Stim Engine

STIM Engine
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Deep Brain Stimulation - Stim Engine
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Deep Brain Stimulation - Stim Engine
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Deep Brain Stimulation - AFE

AFE

Ins
Instrumentation 

Amplifier

2nd Order CT 

Sigma Delta ADC
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Neural stimulator to prevent chronical headache

•Implantable ASIC for local electrical stimulation of nerves (subcutaneous)

• Power management block for generation of HV (up to 12V) and LV supply 

• Electrode current measurement

• Wireless Powering through 13.56MHz RF link with on-chip tuning caps

• Communication to external EPG (External Pulse Generator) 

by LSK (Load Shift Keying)
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Stimulation ASIC for cochlear implants

•Multi-electrode, highly flexible, current stimulation ASIC

• High-voltage (15V), ultra-low-power 

• High-accuracy bipolar DACs 

▪ Fast settling , fast transient

▪ High inter-electrode matching 

▪ Electrode impedance measurements during stimulation

• Electrode, nerve and brain response instrumentation

▪ 15 uVRMS input noise and offset with high-voltage inputs

▪ 4-stage programmable gain amplifier (40-80dB) with 12-bit cyclic ADC

• Proprietary Inductive RF link for data communication and wireless powering

• Highly-efficient power supply management of various components in the implant

•Other features

• ISO13485 certified

• 0.35um BCD 80V process
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Stimulation / recording ASIC for implants

•40-electrode high-voltage pulse stimulation through 

HV switch matrix 

• Fully programmable pulses (mux over 40-channels)

▪ High-performance stimulation & neutralization DACs

▪ +3..-15V, 

▪ 0..6.4mA

▪ 0..10ms through 10 PGs 

•10 differential sensing channels to record small 

signals (10µV .. 10mV) 

• Instrumentation-amp, Continuous-Time Delta-Sigma ADC

• On-chip brain impedance measurement

•Power management  with full-bridge rectification, 

inverting DC-DC and charge pump

• Highly-efficient DC-AC-DC power transfer between IPG 

and ASIC based on DC-AC-DC conversion
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Chip-in-tip Deep-Brain-Stimulation ASIC 0.8x6 mm2

•Deep brain stimulation ASIC for integration into the probe with electrodes

• 800µm x 6 mm, 160um thickness 

• 8 stimulation  channels of 3 to -15V

• Ultra-low-power operation (<10uA)

•Collaboration with 

• Medtronic

• Salvia Bioelectronics

• Murata Integrated Passive Solutions

• TU Delft
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•Reducing Patient Impact

• Miniaturisation – reduced form factor

• Increasing battery life

• Reduce data-transfer

• Smarter implants

•Increasing data recovered from the Implant

• Smart on chip processing

•Increasing neural coverage of the Implant

• Increase number of electrodes/channels

What challenges a-head of us?



L2 – INTERNAL USE ONLY © ICsense

Excellence – Innovation – Trust  18

•Power:

• Currently 

▪ Mainly inductive coupling based 

• Restrictions

▪ Restricted to shallow power transfer

▪ High frequencies face high absorption

▪ Requires relatively large coils

▪ Sensitive to mis-aligmnent

Challenge: Powering Bottleneck
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•Ultrasonic power 

transfer is hot topic

• Promisses

▪ Operating at lower 

frequencies with 

more relax acoustic 

intensity limits

▪ Less sensitive to mis-

aligmnent

▪  No need for large 

coil  

• Suffers 

▪ Lower Power 

Transfer Efficiency

Challenge: Powering Bottleneck

ISSCC2026 Gourdouparis et Al IMEC & TuDelft  An Ultrasound-Powering TX with Standing-Wave Peak 

Tracking Employing Adiabatic Power Sensing Achieving 82% Power-Tracking Accuracy and
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Challenge: Data Transfer

ISSCC2026, Wu et Al. -  A Sparsity-Aware Neural Interface with CIM-Based Predictive Focused Sampling 

for Hotspot Spike Tracking
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Challenge: Data Transfer

ISSCC2026 36.1 A. Pandey et al.  ReFIND: A Resolution-Reconfigurable Bio-Signal Classification SoC 

Enabling >10× Savings in AFE Power per Channel (UCBerkely, Weill Neurohub)
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Challenge: Data Transfer

ISSCC2026 36.1 A. Pandey et al.  ReFIND: A Resolution-Reconfigurable Bio-Signal Classification SoC 

Enabling >10× Savings in AFE Power per Channel (UCBerkely, Weill Neurohub)
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Challenge: Coverage

J./ Lee et Al Nature 2021 - https://www.nature.com/articles/s41928-021-00631-8Neuro grains: Neural recording and stimulation using wireless networks of 

micro-implants
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What is driving of us?
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Contact us

Gaston Geenslaan 14

3001 Leuven

Belgium

Tel :  +32 16 58 97 00

Fax :  +32 16 58 97 20

sales@icsense.com

www.icsense.com

linkedin.com/company/icsense

ICsense NV

Technologiepark 122

9050 Gent-Zwijnaarde

Belgium

mailto:%20sales@icsense.com
http://www.icsense.com/
http://www.linkedin.com/company/icsense
http://www.linkedin.com/company/icsense
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