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Fig. S1. X-ray photoelectron spectroscopy (XPS) Cls spectra (left), AFM topographs (right and
top) and the height profiles (right and bottom) of the cleaned (a) and as-transferred graphene (b)
films.

The XPS spectra for the as-transferred graphene surface displayed peaks corresponding to C-O
and O=C-O bonds (red lines), indicating the presence of PMMA residue carbonyl functional groups
on the graphene surface.' No peaks corresponding to oxygen-containing groups were observed in
the spectra of the cleaned graphene, suggesting the effective removal of PMMA residue after the

removal process.
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Fig. S2. I,p/Ig versus FWHM of G-band (left) and 2D-band position versus G-band position (right)
for the cleaned (red circles) and as-transferred (black squares) monolayer graphene on Si0,/Si
substrates.

The separated statistical distributions extracted from Raman spectra between as-transferred and
cleaned graphene samples clearly show the effect of our residue-removal process. The origin of the
variation in each separated region might be due to the factors affecting Raman spectra, such as the

stain and charge inhomogeneity of graphene, and the substrate flatness.”
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Fig. S3. UV-Vis spectra of the cleaned and as-transferred graphene films. The high transparency of
more than 97.5% was attributed to the monolayer thickness of the graphene films.
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Fig. S4. Enlarged view of the rocking curve for TES-ADT thin films formed on as-transferred
graphene films (left). Tilted crystalline domains in the out-of-plane direction were dominant (broad
peaks) and the surface-normal domains were less prevalent (small sharp peaks). Rocking curve for
TES-ADT thin films prepared on a SiO; substrate (right).
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Fig. S5. Molecular packing pattern of TES-ADT with (left) and without (right) unit cell axis (left)
(CIF file from the reference [3]).

Figure S5 shows one possible packing pattern of TES-ADT on graphene surface in case of
stacking via lying-down molecular assembly. As illustrated in the right image, we can infer that

lying-down molecular assembly is avoided because d; is much larger than d».
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Fig. S6. AFM topographs and height profiles for solvent-vapor annealed TES-ADT thin films
formed on cleaned/as-transferred graphene films or a SiO, substrate. The white dotted lines
correspond to the cross-sectional height profiles shown below each topograph.

The surfaces of the TES-ADT films grown on the cleaned graphene mainly displayed a flat terrace
morphology with a regular step height that coincided with the c-axis length of the TES-ADT (16.7
A), similar to the films grown on the SiO, substrate. On the other hand, the TES-ADT thin films
grown on as-transferred graphene were characterized by a morphology in which the height of each
tile matched the c-axis length of the TES-ADT (see the inset cross-sectional height profile in the
AFM image), but the overall film morphology appeared uneven and somewhat wavy. These

morphological features agreed well with the experimental XRD study results.
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Fig. S7. Schematic illustration of the experimental procedure used for device fabrication. An optical
microscopy image shows the defined graphene S/D electrodes.
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Fig. S8. Transfer characteristics of TES-ADT FET using cleaned graphene electrodes for forward (20V to -
80V) and reverse (-80V to 20V) gate voltage sweeps. Small hysteresis indicates good electrical stability
of the TES-ADT FETs using cleaned graphene electrodes.
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Fig. S9. Channel width-normalized total resistance (Ra) for the TES-ADT OFETs prepared with
graphene S/D electrodes, as a function of the Vg values. The 20 V values for the as-transferred
graphene devices were significantly larger than the other values and, therefore, are plotted
separately to facilitate comparison.

Riota1 Was obtained from the inverse slope of the I~V curve for each device (for a W of 1000 um
and L values of 10, 20, 50, or 100 um) in the linear regime at each gate voltage. The contact

resistance (R.) was obtained from the following equation:

L

total c T Hen ct WC; u; (Vg - Vri)

where Rch, ui, and Vt; are the channel resistance, intrinsic field-effect mobility, and intrinsic
threshold voltage, respectively.4 In other words, the L = 0 intersect of the linear extrapolation based

on the experimental data provides an approximate value of R..
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Fig. S10. UPS spectra of the secondary electron cutoff (left) and the valence band region (middle)
for graphene electrodes and the solvent-vapor annealed TES-ADT thin-films on the graphene
electrodes. Band diagrams of the TES-ADT on the cleaned/as-transferred graphene electrodes

(right).
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