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Abstract
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lon-sensitive field-effect transistors (ISFETs) based on silicon nanowires (SiINW) have attracted substantial interest for various chemical and biochemical sensing applications. ' To
quantify the sensor performance, the signal-to-noise ratio (SNR) has to be considered. We investigate how the SNR is affected by different surface materials and geometries of the
nanowires. On one hand, the signal or response is mainly determined by the properties of the nanowire surface and does not dependent on the nanowire width>*, We further show how
competing reactions can influence the response towards a targeted species. On the other hand, the noise is dominated at low frequencies by 1/f noise, typical to FETs. We find that the

noise is smaller for wider nanowires’.
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Low Frequency 1/f Noise’

In semiconductor devices, 1/f
noise is the dominant noise source
at low frequencies.

Competing Surface Reactions *

To achieve a specific sensing of proteins or ions other than protons, the surface needs to
be modified. However, the intrinsic non-selective sensitivity of oxide surfaces greatly

complicates the selective sensing of the targeted species. A large surface buffer capaci-
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Conclusion: Gold-coated Nanowires®

20 nm Au - Gold film
20 nm AL, - ALD oxide’ sing experiment:

80 nm Si - Device

145 nm Buried oxide SiO

Handle wafer

Gold-coated nanowire ISFETs as a platform for specific sen-

- Gold is an (almost) inert material (low pH response)
- Well-established surface chemistry for functionalizations nimized!

. |[deal candidate for differential measurements
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