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Abstract Recently, optically reconfigurable gate arrays(ORGAs) that can realize dynamic reconfiguration have
been developed. The ORGAs consists of a holographic memory, a laser array, and a gate array VLSI. ORGAs are
new type VLSIs, the gate arrays of which are optically reconfigured using diffraction patterns from a holographic
memory that is addressed using a laser diode array. However, conventional ORGAs have one important shortcoming.
They cannot be reprogrammed after fabrication. Therefore, to improve that shortcoming, we have been developing
a programmable optically reconfigurable gate array architecture. So, this paper presents the demonstration of a
programmable 9-contexts optically reconfigurable gate arrays and its writer.
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Fig.1 Overview of an ORGA.
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Fig.2 Block diagram of a gate array structure.
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Fig.3 Overview of a programmable ORGA and its writer.
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Fig.4 Calculation of an interference pattern
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Fig.5 Horographic memory.
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Fig.6 AND circuit context.
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Fig.7 Optical system including an ORGA part and a writer part.
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Fig.8 Photograph of the experimental system
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Fig.10 An AND circuit operation.
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Fig.11 Reconfiguration time of AND circuit.(5.62ms)
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Fig.9 Diffraction pattern.
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