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* Ambulatory Bio-Medical Devices
“ Screen Printing for Naturally Wearable Platform
*» Patch Type Sensors with Signal Processing
= DEC: Disposable, Easy-to-use, Convenient
= Power and Area Efficiency Required

( 2. Body-Coupled Comm and Powering ’
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 Connectivity and powering on wearables

« Conventional RF or Energy Harvesting
» We do not want to charge 10 different wearables every night!
» Human body absorbs majority of the energy at 2.4GHz
» Interferences, security issues
» Location mismatch: PVs cannot be used for chest sensors

 Body Coupled Comm (BCC) and Powering (BCP)1

» Human body as a comm. and powering medium
» No antenna = lower power consumption =» lower J/b
» Powering sensor on entire body / harvesting energy using body

» Smartphone can power up rest of the wearables through BCP!
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Integrated Microelectronics Laboratory
System-on-Chip with Machine-Learning
P-FCB / BAN / Biomedical SoC with Al

Mobile Ultrasound

jerald@snu.ac.kr

(5 Patient-Specific Biomedical System-on-Chip,
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Target * >70 million people suffering epilepsy
worldwide”

 Around 30% of epileptic patients
cannot be treated with medication
Long-term seizure detector SoC?43
« Onset Detection with Al?
 Recording Abnormal EEG data

Wired-Bulky System
(Not comfortable)

Integrated on Patch
Sensor

e Energy Efficiency
e Miniaturization o
e Long Battery Life

Current Seizure
Detection Systems
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» World-First Patient-Specific Epilepsy Detection SoC (2012) 2

» World-First Patient-Independent Epilepsy Detection SoC (2023) °
= The first full integration of AFE and DBE at once
= On-Chip Machine-learning enables patient-specific detection
= On-Chip 0-Shot-Retraining SciICNN for patient-independent tracking

( 4. Mobile Ultrasound Imaging System (UIS) ,
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Suddenly |
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« All-Weather Imaging System for Drones ;}1 e
 Requires high-frame rate (>24fps) with - A

>/m range
* Lidar: too pricy, limited under fog
 Camera: limited under night-time
« Conventional ultrasound: too slow
=» Solution: 1-shot TX Ultrasound UIS#

2023 IEEE
International Solid-State Circuits Conference
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