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S1. Controllability of top-down processed SiNWs on the 6 in SOI wafer

In this study, SINW FETs were integrated on 6 in. SOI wafer. Figures S1(a) and (b) depict the
fabricated 6 in. SOI wafer and its 9 mm x 9 mm single chip, respectively. The controllability of the
width and the alignment of the individual SiINWs was verified by the SEM images of the fabricated
SiNW FETs [Fig. S1(c)]. 99% of the integrated SINWs on the 6 in. SOI wafer was found to be built as
the designed value.
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Figure S1. (a) Optical image of the fabricated 6-inch SOI wafer, (b) its single chip (9 mm x 9 mm). (c) Plot of
the nominal W versus actual W of SiNWs integrated on the 6-inch SOI wafer. The controllability of the
width and alignment of SiNWs are verified by the SEM images of the fabricated SINW FETs. It shows that
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over 99 % of SINWs among all integrated ones on the 6-inch SOI wafer have been built as the designed
value.

S2. Microfluidic Channel and Electrical Characterization of the SINW FETs

A polydimethylsiloxane (PDMS) microfluidic channel (length = 4 mm, width =2.5 mm, height =
200 pm) was constructed on a 9 mm x 9 mm chip for the fluidic transport of the sample solution (Fig.
S2). First, the PDMS master was fabricated on a 1 mm-thick 4 in. Si wafer [Fig. S2(a)]. The master was
filled with a fully stirred mixture of 40 g Sylgard-184 silicone elastomer and 4 g Sylgard-184 silicon
elastomer curing agent. It was then baked at 80 °C for 3 h. The cured PDMS was taken off and cut to
fit with the final chip dimensions around the channel. The PDMS microfluidic channel was attached
on the chip by exposing it UV Os for 120 s before being bonded together [Figs. S2(b) and (c)]. It was
then heated on a hot plate at 120 °C for 10 min. Figure S2(d) shows the final measurement setup with
tubing lines (inner diameter = 500 pum, outer diameter = 1.6 mm) on a probe station.

Figure S2. Polydiemthysiloxane (PDMS) microfluidic channel. PDMS microfluidic channel was installed
on the chip (9 mm x 9 mm) for fluidic transport of the sample solution. (a) The fabricated PDMS
microfluidic channel master on 4-inch Si wafer. (b) Top view and (c) bird’s eye view of the biosensor chip
bound with PDMS microfluidic channel. (d) Measurement setup with tubing lines (inner diameter = 500
pum, outer diameter = 1.6 mm) on the probe station. The arrows display the flow direction of sample
solution.

Figure S3 shows a schematic diagram of the measurement setup using the PDMS microfluidic
channel and the syringe pump. The arrows represent the flow direction of the used sample, and the
solutions were supplied to the SINW sensor at a constant and typical flow velocity (1.7 mm/s)
controlled by the syringe pump [1]. Liquid gate biases were applied with the Ag/AgCl (3M KCl)
reference electrode (eDAQ, Australia) in a beaker to control the reference electrical potential of the
electrolyte solution [2]. The electrical measurement was conducted using the semiconductor
parameter analyzer (Agilent 4156C, USA) with the liquid gate voltage Vic, drain voltage Vb, and
source voltage Vs after the flow of the electrolyte solution has been sufficiently stabilized.
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Figure S3. Schematic diagram illustrating the measurement setup. Sample solutions were supplied to the
SiNW by syringe pump along the arrows through microfluidic channel, finally reach the beaker.
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