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Figure S1: Transfer curves (a) and threshold voltages (b) of bare SiO, devices under different pH solutions.
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Figure S2: Transfer curves (a) and threshold voltages (b) of APTMS/SiO, devices under different pH solutions.
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Figure S3: Transfer curves (a) and threshold voltages (b) of HMDS/Si0, devices under different pH solutions.
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Figure S4: Calculated hysteresis of Si-FET, RFGFET with RFG of bare SiO,, APTMS-treated SiO, and HMDS-
treated SiO, in pH 7 PBS.



Figure S5: SEM images of rGO/APTMS/Si0, before testing (a) and after testing (b).
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Figure S6: Transfer curves of rGO/APTMS/Si0, under different pH buffer solutions.
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Figure S7: Transfer curves of rtGO/HMDS/S10, under different pH buffer solutions.
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Figure S8: Contact angle measurements after 30-min (a), 60-min (b), 90-min (c) and 120-min (d) PBASE
functionalization.




Supporting Note

Due to the electron-withdrawing nature of the NHS ester in the PBASE molecule, charge transfer will occur once
the PBASE molecule binds onto rGO via n-x stacking. After the electron transfer from rGO to PBASE, the hole
concentration in rGO will increase and PBASE will be negatively charged on the surface. Herein, we made a
rough estimate of the average amount of charge each PBASE carries using experimental data from previous

studies on graphene/PBASE interaction.

PBASE linker

Liu et al. [1] measured the work function of graphene before and after the PBASE functionalization using
Ultraviolet Photoelectron Spectroscopy (UPS), and concluded that the work function change brought by PBASE

(Eri — Egp) 15 0.171 €V. In graphene, the relationship between work function and carrier density:

ny, = nge(Eri—Erp)/ksT
For graphene, the intrinsic carrier concentration at room temperature (300 K) is around 8.0 * 10! cm2, so the
hole density of PBASE-functionalized graphene can be calculated:

n, =~ 6.0 * 1013 cm—2
Based on conservation of charge, the charge density of PBASE layer equals to the hole density of graphene:

N, =~ 6.0+1013 cm—2

Mishyn et al. [2] studied the surface density of pyrene-based linkers on graphene using an electrochemical method,

and we could obtain an estimated PBASE density over graphene using the same approach:

Nppasg = ~ 2.4 * 1014 cm—2

Therefore, we estimated the average charge each PBASE molecule carries:
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