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Figure S1. XPS oxygen spectra of four silicon wafer (Si-wafer) surface modifications. Nude indi-
cates the Si-wafer without surface modification, APTES indicates after treated with 2% APTES,
APTES + GA indicates after treated with 2% APTES and 2.5% glutaraldehyde, and APTES + GA +
HBsAb indicates after treated with 2% APTES and 2.5% glutaraldehyde and one ug/mL of HBsAb.
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Figure S2. The electrical properties of three baselines of one functionalized device and nine nude devices. (A) The baseline
electrical property of a functionalized device was conducted three times at a fixed drain voltage (VD = 0.5 V), and gate
voltage sweeps from 0.6 to 2.0 V. (B) The electrical property of the nine devices were conducted at a fixed drain voltage
(VD=0.5V), and gate voltage sweeps from -1 to 2.0 V. The data was plotted in ID-VG curve.
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Figure S3. The extraction of threshold voltage of pSINWFET. The Vth is extracted at the intercep-
tion of the linear approximation of ID-VG curve at the maximum slope point.
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Figure S4. The top-view SEM image of the device. There are two NWs located on the nitride sur-
face and in between passivation layer.
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Figure S5. The SEM images of the HBsAb immobilization process. The pSiNW was treated with and without a series of
the surface modification process and observed using SEM after the addition of nanogold-conjugated IgG. (A) The SEM
image of two pSiNWs treated without surface modification treatment (Nude). (B) The SEM image of two pSiNWs treated
with surface modification and HBsAb immobilization (HBsAb). The nanogold particles were observed and analyzed using
Image] software. (C) In the enlarged image of Figure 2SB, red arrows were pointing at some of the nanogold particles. (D)
All devices were analyzed using Image] software, and the counts/device of each set was plotted, the error bar indicates
standard error from three devices.



