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Abstract
Smart MedTech is a SEMI global corporate initiative that has broad market and societal impact. 
Microelectronics (semiconductor chips) are ubiquitous in today’s society from PCs, mobile phones and 
automobiles. Our reliance on microelectronics is exponentially increasing as it propels the world into the Data
Age fueling autonomy, 5G and IoT, AI and high-performance computing, and digital medicine. We are on the 
cusp of a healthcare revolution shifting from a provider-centric model to a personalized health care model 
that is outcome-based, decentralized, specific to personal health and medical needs, and executed by a 
team of providers connected like never before.
Microelectronics play an increasingly critical role in the advancement of medical technologies. They drive 
critical tools and displays in diagnostics and therapeutics, from sophisticated imaging like magnetic 
resonance to everyday vital signs measuring devices like pulse oximeters. Continuous advancements from 
physical fitness (steps), vital signs monitoring (heartbeat, pulse, blood pressure), wound healing, smart 
fabrics, intelligent clothing for diabetes & cardiovascular disease monitoring and smart drug delivery further 
promotes the rise of the SMART MedTech expansion. Smart, connected and wearable medical devices are 
now technologically and economically feasible. As health care shifts from institutional to outpatient and home
settings, the next decade will be critical in linking data from SMART MedTech devices with data from 
traditional systems and integrating that information into everyday practice.
We will review the progress SEMI’s Smart MedTech initiative has made to date and help set the stage to 
discuss the future of electronic medical technology, data, and AI. The objective is to explore how SEMI may 
help the industry to address challenges that are best addressed collectively.
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Abstract
Healthcare sector, including diagnosis and therapy, has been shifting from a centralized to a decentralized 
model over the last two decades. This trend was accelerated during the COVID-19 pandemic, with several 
companies now offering decentralized healthcare monitoring solutions (PCR tests, telemedicine…). Thanks 
to advancements in technology, miniaturization, artificial intelligence, a deeper understanding of biology, and 
new techniques, the boundaries of decentralized healthcare settings have been reduced. 
For example, microfluidics is now widely adopted in the medical market, increasingly incorporating 
semiconductor-based technologies such as CMOS image sensors, photonic devices, or acoustic sensors. 
PoC echography technology is emerging with semiconductor-based ultrasound technologies to better meet 
the need for patient proximity. MEMS technologies and miniaturized sensors are also expanding the range of
conditions (ECG, irregular heart rate, oximetry, sleep apnea, hearing loss) that can be monitored using 
consumer electronics like wearables along with intelligence at the sensor level. 
These developments are bringing the medical and consumer markets closer than ever before. The 
presentation will highlight the latest market trends and forecast at the sensor level with ecosystem dynamics 
between consumer and healthcare players.
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Abstract
To date, almost all medical electronic devices are powered by batteries or through external energy transfer. 
Technologies have advanced in key domains, opening opportunities to remove the batteries from medical 
implants. Those are specifically:

1. Moore’s Law has further reduced the size of electronic components in conjunction with power 
requirements significantly. Modern semiconductor technologies are now able to operate in the nanowatt 
range.

2. The reduction of mechanical structures also reduces the size of the electrodes, which are now able to 
capture electrochemical potentials from the intra-cell space, that were previously unattainable.

3. Previous cardiac pacemakers were connected to the tissue via few connections and mostly leads. 
However, new technical possibilities are able to drastically increase the number of connections to the tissue 
for energy harvesting and increased reliability.

This talk will present on the CELTRO-project to demonstrate and build autonomous pacemakers, opening 
the technology to further battery-free implants in the human body.
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