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AND THE COMPUTER  
 
 

WHY BIOLOGY CAN  
AND  

SILICON ... CANõT 
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Structure 

É Motivation 

É 101 ... on Brainõs òsingle ion transistorsó et al. 

× Power  é device(s) é wire(s) é system 

× Reliability é device(s) é wire(s) é system 

É Architectural organizations 

× Low level  é arrays (of ion channels) 

× Intermediate é columnar structures 

× Higher levels é sparsely connected (hierarchical) 

É Conclusions 

× Device-level redundancy 

× Non-linear (active) òwiresó (solitonic-like waves) 

× Communication/computation separated form power consumption 
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It is clear to me  
that we will develop  

silicon neural systems  
and that learning  

how to design them  
 

is            x  
 
 
 

one of the greatest        x  
intellectual quests        x   
of all times                    x  

 

                   Carver Mead  
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é this is the century of the Brain 
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 é itõs a grand challenge 
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The Brain  
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Letõs take a walk through ... 

É ... the òMachinery of Mindó 

 http://smithlab.stanford.edu/Smithlab/AT_Movies_fil
es/Machinery_of_Mind_SD.mov  

http://smithlab.stanford.edu/Smithlab/AT_Movies_files/Machinery_of_Mind_SD.mov
http://smithlab.stanford.edu/Smithlab/AT_Movies_files/Machinery_of_Mind_SD.mov
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8 
Two images from the Blue Brain project. See  http://www.youtube.com/watch?v=90cj4NX87Yk 
(or http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation)  

Measurements    é    and simulations 

http://www.youtube.com/watch?v=90cj4NX87Yk
http://www.youtube.com/watch?v=90cj4NX87Yk
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
http://www.videosift.com/video/Brain-Synapses-and-Neurotransmission-3D-Animation
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