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I Application-Specific Integrated Circuits Pave The Way To New I

Innovative Electro-Therapies For Cardiology And Neurology
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1. Active Implantable Medical Devices 3. Top ASIC technologies that bring
Market size innovative implants to life
Market trends Sensor interfacing

Communication
Energy harvesting
Cyber security

2. Use cases

Emerging use cases for cardiovascular and
neurostimulator implants

4. About IC’Alps

ASIC as enabler of disruptive innovation
The company

Why partnering with us
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AIMD Definition

Deep brain
eurostimulators

~ ———
- Cochlear

Medical device embedding NS imoms

electronic to measure or

interact with the human body = =«
functioning on a source of

electrical energy

g Cardiac
defibrillators /
pacemakers

!b Insulln pumps

Foot drop
implants
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Global AIMD Market

(
Medical Device Industry
Valued at USD 24,89 Billion in 2021

NHrT = - Projected to reach USD 36.17 Billion by 2026
HN Growing ata /.76% CAGR from 2021 to 2026

Source: Market Data Forecast

Increasing number of cardiovascular and

Medical Device Industry neurological cases

Increasing elderly population who need these
M Rest of World deViceS

B Europe

New developments in procedures, and increasing
applications of implantable devices in neurological
diseases, chronic pain diseases
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https://www.marketdataforecast.com/market-reports/active-implantable-medical-devices-market

MARKET
TRENDS
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Enhancing longevity of implant

Improving implant efficacy
Enabling loMT

Addressing new use cases
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Lawrence Pool

performs first Benabid et al. DBS device Availability of
chronic DBS First fully report successful capable of DBS system
intervention using | | implantable treatment of simultaneous with wireless

a silver electrode cardiac DBS is mainly tremor with DBS, Rechargeable | | stimulation recording
connected to an pacemaker used for the ushering in the DBS batteries | | and recording | | capability and
induction coil introduced treatment of pain modern era of DBS available introduced 3T compatibility

1948 1958 1963 1970s 1980s 1987 1999 2002 2009 2013 2015 2020

| |
Spiegel and Delgado uses a ‘External’ DBS | | First fully Dual channel Quadripolar | | Closed-loop Directional Source: Nature Reviews Neurology
colleagues develop ‘stimoceiver’ to systems inuse, || internalized DBS IPC, allowing electrode responsive DBS electrode
their stereotactic wirelessly inhibit | | with handheld || systems available. | | two electrodes | | commercially | | DBS system commercially
frame'*, followed aggressive radiofrequency | | Lithium batteries to be powered available introduced to available
in 1949 by the behaviour in transmitter greatly extend by cne battery treat epilepsy
arc-based Leksell a bull'* implant life
frame
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https://www.researchgate.net/figure/Timeline-of-technology-development-for-DBS-DBS-deep-brain-stimulation-IPG_fig1_346397708




New Use Cases In Neurology

Adaptive / on-demand stimulation

Connected care

Sensing technologies

Deep Br&ziggg)mmatio” Closed-loop stimulation

i
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New Use Cases In Cardiology

Connected cardiac implants
' Less invasive cardiac implants

Operating all the time

IMPLANTABLE LOOP
RECORDER IS PLACED UNDER
THE SKIN

Rechargeable
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ASIC As Enabl@é
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FUNCTIONALITY

SMALLER AUTONOMY FASTER
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"‘ ASIC Technologies
4 That
Bring Innovative

Implants to Life



Key Functions In AIMD ASIC

MEMS
Accelerometer ||]| Quartz

oscillator

Cardiac Interface
with protections

CPU with BLE

afag
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_exctation | D/AN _ __
! Convertey
v . To clean-up the useful signal in the appropriate bandwidth and suppress
. . unwanted noise and artifacts
Transducer Gain §-5|g.nal A/D DSP
Conditioning onverter

Sensors outputs are often weak and must be amplified to be useful

Voltage, current, frequency, etc.

To capture a sensor output
Signal and tO COnvert |t intO Voltage, current, frequency, etc.
corresponding electric signal

For microcontroller processing, DSP, algorithm
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AFE Readout Circuit 180 nm architecture

ENOB 10
Input noise on [5-100] Hz bandwidth <6 uvVrms
Consumption 50 nW
Consumption - Shutdown mode <1nW
Size <1mm?2

ECGP ©-

AFE Readout Circuit 55 nm architecture

ENOB 10-12
FOOREr Input noise on [5-150] Hz bandwidth <2 pvrms
Consumption @ 4 kHz - Nanopower settings 150 nW
Consumption @ 32 kHz - High-SNR settings 400 nW
Consumption - Shutdown mode <2nW
Size <1 mm?
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Implant location
Technology Ecosystem
Data Protection

Factors to consider before adding Power Efficiency

. . : Data Processing Strate
connectivity capabilities to an implant 5 &Y
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Energy

M ECG episode M BLE transmision
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Power Efficiency

BLE data transmission requires

3 times

as energy as ECG trace acquisition

Combined data from ECG + 3 axis
accelerometer requires

1 min
of BLE transmission time and

256 uWh



3 scenarios combining a piezo
sensor with an ASIC for energy
harvesting

» ASIC chip used as interface
» ASIC chip used as energy supplier

» ASIC chip used as energy supplier and
battery charger
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Energy Harvesting

Harvesting

ASIC  pcpc
for
Energy Harvesting

Harvesting

ASIC | pcpc
for
Energy Harvesting

Harvesting

ASIC  pcpc
for
Energy Harvesting

BATTERY

VDD * *

<

N4

ASIC for :
- Inteface Sensor
- Communication
- Any Low power
application

A/

ASIC for :
- Inteface Sensor
- Communication
- Any Low power
application

ASIC for :
- Inteface Sensor
- Communication
- Any Low power
application
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Cyber Security

4 fundamental principles
» Availability
» Authenticity
» Integrity
» Confidentiality

Data encryption

v| Secure boot v| STRNG

v | Etc. v | Etc.
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Physiological readout
Communication
Processing

Security

Sensors/MEMS control
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ASIC

Sensors

Battery

Antenna

Printed Circuit Board
Software & Algorithm
Power supply

ASIC

» Application Platform

» Physiological sensors

» Mechanical

» Pre-clinical / clinical tests

Deep brain
neurostimulators

—
Gastric
stimulators

Foot drop
implants

Cochlear
implants

N
Cardiac
defibrillators /
pacemakers

Insulin pumps






On-Demand ASIC/SoC About IC’Alps
Design & Supply Profile

38+ In-House Experts HQ in France — International Partnerships —

Analog | Digital | Mixed-Signal Turnkey Projects | ASIC Design & Backend Services A
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https://www.youtube.com/watch?v=swq1KFIHOTY
https://www.youtube.com/watch?v=swq1KFIHOTY
https://www.youtube.com/watch?v=swq1KFIHOTY
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