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Dome-shaped flexible microelectrode arrays for neural stimulation
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Abstract. In order to enhance the contact between electrode sites and target neurons, improve the stimulation
efficiency and reduce the electrochemical erosion of electrodes, dome-shaped flexible neural microelectrode ar-
rays (MEAs) for neural stimulation were proposed. By using photosensitive polyimide (Durimide 7510) as its
substrate, a flexible microelectrode with a 6 X 6 array of dome-shaped electrode sites was fabricated by com-
bining the photolithography and the metal-patterning with electroplating process, in which each electrode site
has a diameter of 150 ym and a height of 50 pym. An evaluation of the dome-shaped electrode was also per-
formed by simulation, SEM and electrical characters. Experimental results show that the electrode impedance
of the 3D dome-shaped microelectrodes has decreased by 80% as compared with those of conventional planar
microelectrodes with the same base area. Moreover, the dome-shaped electrodes can produce more uniform

current distribution than that of the 3D pyramid-shaped microelectrodes, which is helpful for its stimalation
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effect and long-term safety.

Key words: stimulation electrode; dome-shaped flexible electrode; microeletrode array; current density
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Fig. 3 Equivalent circuit for neural electrode in electrolyte
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