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Abstract:  I present a fully-integrated implementation of a patch-clamp measurement system. The low-noise system was implemented in a 0.5µm silicon-on-sapphire process and is capable of recording cell membrane currents in the whole cell configuration. The system can compensate for the capacitance and resistance of electrodes. The silicon-on-sapphire (SOS) fabrication process for integrated circuits features a nonconductive substrate, high-quality component isolation and multiple-threshold transistors. These features improve sampling speed and can significantly reduce electronic coupling noise in sensitive current-recording equipment such as patch-clamp amplifiers. An integrated version of the patch-clamp amplifier not only reduces the size of the instrumentation, but also obtains better electrical performance, since cabling and parasitic capacitances that lower the measurement bandwidth are kept to a minimum. The implementation of the integrated circuit in silicon-on-sapphire further reduces the capacitance by removing the influence of the substrate. The integrated patch-clamp system will be used to fabricate high-throughput planar patch-clamp systems.
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