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Design of a rail-to-rail operational amplifier for implantable
neural signal regeneration systems

Zhang Yi, Meng Qiao, Wang Zhigong, Tang Kai
(Institute of RF-&OE ICs, Southeast University , Nanjing 210096 )
Abstract

According to the low-voltage low-power requirement of the body implatation application of an implantable neu-
ral signal regeneration system for treatment of central nerve damages, a constant g, rail-to-rail operational amplifier
(op amp) was designed to meet the the need of the intermediate and stimulation stage of the micrcoelectronic neural
signal regeneration system. A current switch transconductance control circuit working in the weak inversion region
was used as the input stage while a improved feedforward class AB amplifer was used as the output stage. The chip
was implemented in the SMIC 0. 18 um 1P6M CMOS process. The simulation and test results show that the circuit
can realize the rail-to-rail dynamic range and the constant transconductance. It is suitable for body implantation be-
cause the power consumption and the chip area are very small. It can be used for the amplification of weak neural
signal in the neural signal regeneration system.

Key words: operational amplifier, full dynamic range, constant transconductance, low power
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