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Abstract: Multichannel flexible neural microelectrodes were designed and fabricated,and their fabrica-
tion processes were also studied. A microfabrication technology was introduced to manufacture flexi-
ble microelectrodes based on a new flexible substrate material, parylene C, due to its excellent electri-
cal insulating, mechanical and biocompatible properties, and a 36-channel flexible neural microelec-
trode was fabricated with the arrangement in a 6 X 6 square grid pattern. The size of microelectrode

was @150 pm (circular) and 150 pm X150 pm (squre) , respectively,and the line width of metal trace
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was 30 pm. It was found that the microelectrode shows a smooth surface and a distinct outline. A elec-

trtical test indicates that the impedance of microelectrode is only 7 k() or so, and it reduceds as fre-

quency increasing, which is an excellent high-pass behavior. Moreover, the microelectrode and a flexi-

ble substrate can be integrated by the microfabrication technology. The microelectrode is suitable for

the application in retinal prostheses, for it has a good quality and excellent electrical properties.

Key words: neural microelectrode; flexible substrate; parylene; microfabrication
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Fig. 1 Design diagram of 6 X6 microelectrode arrays
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Fig.2 Schematic diagram of chemical vapor deposi-

tion polymerization of parylene-C
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(a)Depositing SiO, sacrificial layer

(b)) PLFR % — JZ Parylene
(b)Depositing the first parylene layer
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(c¢)Spinning, exposuring and developing photoresist (PR)
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(d)Sputtering and depositing Au/Cr metal layer
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(e)Patterned Au/Cr petal layer by lift-off
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(f) Depositing the secend parylene layer
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(g) Spinning, exposuring and develping photoresint
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(h) 2R S I B F- % ikt 125 22 Bk Parylene
(h)Eaching parylene with reactive ion etching (RIE)
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Fig.3 Process flow of microelectrode fabrication
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Fig. 4 Sample of microelectrodes
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