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Abstract 
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This poster describes ideas about implementing a neurocomputer in hardware. The architecture 
can cope with large amounts of neurons (in the range of 103 - 106), with a large number of inputs 
per neuron (about 103 - 104). The architecture exploits wafer scale integration and integrated 
optics. 
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Problem 

Large scale neural networks are hardly being implemented because the communication between neurons 
poses immense wiring problems. If n neurons have m inputs each, then the number of wires needed is n x m. 
For a completely connected network of n nodes, this requirse n2 connections. The solution is to get away 
from the two-dimensional space on a chip, and use a three dimensional space by letting neurons communicate 
optically. 

Architecture 

The architecture is that of a layered network, and is remarkably simple. Each layer corresponds to one 
wafer, on which a multitude of neurons reside in a grid format. The communication between two layers is 
done optically as shown in the figure on the right. Within one layer, the interaction between neurons (such 
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as neighbour inhibition) can be done electronically without wiring problems. The optical communication 
involves lenses and light sources. The input channels 'of one neuron are represented by photosensitive cells, 
arranged in a two-dimensional grid. The outputs of the neurons in one layer are arranged in a two-dimensional 
grid. on one side of a wafer. Every output is a light emitting device (led). This grid of leds is projected by 
means of a lens on the inputs of a neuron in the following layer. The optical communication has the big 
advantage that the 'wiring' is done in three dimensions instead of two. This solves the wiring problem. 

In the poster session details can be found. Please contact the author for a copy of the paper. 
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