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Medical marketplace 

19.5% of GDP by 2017* 
     *DHHS 
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Outcome 

A Paradigm Shift in Medical Treatment 



The microchips shown 
were designed and 

assembled at Purdue 



Glaucoma IOP monitoring 

The microchips shown 
were designed and 

assembled at Purdue 



Seizure detection Glaucoma IOP monitoring 

The microchips shown 
were designed and 

assembled at Purdue 



Seizure detection Glaucoma IOP monitoring 

Heart failure warning 

The microchips shown 
were designed and 

assembled at Purdue 



Seizure detection Glaucoma IOP monitoring 

Heart failure warning 
Prosthetic arm control 

(TMR) 
 

The microchips shown 
were designed and 

assembled at Purdue 



Need: 
•  Network of implantable wireless devices 

•  Nano-biosensors 
– CMOS compatible 
 

•  Packaging 

•  Energy Harvesting 



Need: 
•  Network of implantable wireless devices 

•  Nano-biosensors 
– CMOS compatible 
 

•  Packaging 

•  Energy Harvesting Ashraf Alam 
Professor 



Need: 
•  Network of implantable wireless devices 

•  Nano-biosensors 
– CMOS compatible 
 

•  Packaging 

•  Energy Harvesting Mark Lundstrom 
Scifres Distinguished Professor 



NEEDS has a vision for a 
new era of electronics. 

•  more diverse 
•  less predictable 
•  rapidly changing 
•  driven by society’s grand challenges Mark Lundstrom, Lead Investigator 



Nano Engineered Electronic Device Simulation 
Lead institution: Purdue 
Partners: MIT, UC Berkeley, and Stanford 
 

Vision:  A new era of electronics enabled 
by  the new capabilities of emerging 
nano-devices.”  

Mission:  Connect nano-material and 
device research to new applications with 
physics-based circuit simulation models. 
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•  Network of implantable wireless devices 
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– CMOS compatible 
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Packaging: 



Miniaturization 
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Further miniaturization 



Magnetically driven insertion 



Energy harvesting 
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Why 
•  Our idea? 
 

•  Combine Purdue: 
–  Implantable devices 
– Nanotechnology 
– Clinical partnerships 

•  Fill key gaps in 
– Faculty 
– Facilities 

•  Preeminence 



New faculty 
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