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Abstract:
Understanding how the brain processes sensory information is one of the end goals for neuroscience
research. An important tool that will enable such understanding is the ability to create models of
neurons that mimic neural functions. Typically simulations of neurons and networks of neurons are
performed using PCs, but it appears that these simulations can be accelerated through the use of Field
Programmable Gate Arrays (FPGAs). Specifically, models that can be represented in a fixed-point
format without a significant degradation of model integrity are ideal candidates. The Macgregor point
model neuron is one such model. It adequately mimics the high level biological function of a single
neuron using four state variables: potassium conductance, membrane voltage, threshold, and spike
initiation. Mathematically this model is well suited for digital implementation. A hardware MacGregor
point neuron state solver was written in Very high speed integrated circuit Hardware Descriptive
Language (VHDL) and implemented in a Xilinx Virtex-II FPGA architecture. Performance gains of
several orders of magnitude were demonstrated compared to the high performance PCs typically used. 
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