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Why are older adults more
susceptible to heat-related illness,

AGING IN and what can be done about it?
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Extreme heat is particularly hard on older adults, and
climate change is making the problem worse. Here's

why more and more elderly are at risk from heat
stress.
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Wireless Integrated Systems and Extreme Circuits
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CYBER-SECURE BIOLOGICAL SYSTEMS
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Cyber-Secure Biological Systems (CSBS)
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Disease Diagnosis and Monitoring
Synthetic Biology & Hardware Coupling
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Q. Liu, et al., “Zero-Crossing-Based Bio-Engineered Sensors,” IEEE CICC, 2021. 4
Q. Liu, et al., “"A Threshold-based Bioluminescence Detector with a CMOS-Integrated Photodiode Array in 65 nm for a Multi-Diagnostic Ingestible Capsule,” IEEE JSSC, 2023.
M.E. Inda-Webb, M. Jimenez, Q. Liu, et al., “Sub-1.4 cm3 capsule for detecting labile inflammatory biomarkers in situ,” Nature, 2023.



Wastewater Surveillance in MA

(Traditional Testing Method
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Real-time monitoring of toxic chemicals & pathogens

Wireless biosensor network for distributed wastewater surveillance
Low-cost detection (<$1000 for 1000 sensors)

Fast & scalable analysis (<3 days for 3 sets of 24-hr samples)
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Decode ANY code with
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Encoding / Decoding

Encoding / Decoding
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Universal Decoding of Any Code: GRAND

Majority Logic = RM —
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A. Riaz, et al., "A Sub-0.8pJ/b 16.3Gbps/mm2 Universal Soft-Detection Decoder Using ORBGRAND in 40nm CMOS,” IEEE ISSCC, 2023. 11
A. Riaz, et al., "Multi-Code Multi-Rate Universal Maximum Likelihood Decoder using GRAND,” IEEE ESSCIRC, 2021.
K. R. Duffy, et al., "Capacity-Achieving Guessing Random Additive Noise Decoding," in IEEE Trans. on Information Theory, 2019.



Revisiting WISE-Circuits Research Areas

Cyber-Secure Biological Systems Universal Decoder - GRAND

ISSCC SRP’21, CICC'21, BioCAS'22 ISSCC SRP’23 Best Poster Award ISSCC SRP’21, ESSCIRC'21, Globecom’21
JSSC’'23, Nature’23 ISSCC’'24 ICC'22, FNWF'22, ICC'23
WoWMOM’23, ISIT'23, ISSCC’'23
COMSNETS23 Best Demo Award
COMSNETS22 Best Research Demo Award
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