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Figure S1 X-ray diffractionpattern in of(a) picene and (c) PDIF-CNsingle layer (as reference), (hggn¢PDIF-CN, bilayer with thicknesses
of 60 nm / 15 nmrespectively. In (d). (e) and (f) graphs are teldtthe spectra of the series of bilayer at fix®dH-CN, thickness (30 nm) and
with different picene thickness (60 nm, 30 nm a nm, respectively). In (g) is reported the picéd@ nm)PDIF-CN, (15 nm) bilayer spectra
while in (h) is presented the inverted structudeyar with roon-temperature-grown PDIF-GNon the top of the 60 nm thick picene film.
X-ray diffraction pattern of the ca@vaporatepicene/PDIF-CN blend film. Measurements are acqui using a Rigaku diffractometer in
Bragg-Brentano configuration and Cakemission wavelengtiThe presence of the PDIF-GIeak isglimpsec (red dashed curves) because of

the picene thickness.
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Figure S2 Heightheight correlation data (in black) extracted frdra AFM images of Figure 2 in the main 1 (the numbers at the top of each
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graph represent the thicknesses of the picene Biiet€N, layers, respectively). The fitting curves (in read¢ made following the height-height

correlation function definition for mounted morpbagies:

H(r) = 2w?[1 — exp[—(r/&)**] - J,(2mr /D)].
For more details see r&f.
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Figure S3 Electrical output characteristics of picene (60 think) (a) and PDIF-CN(15 nm thick) (b) single layers based devicegramsistor
width L=150 um are plotted. to the corresponding device skefctmesoutput curves, measured, are presented. fératigrves in saturation

regime (c) and the extracted mobility and threshaliiage vs. the channel length (d) are plottedtddo-gate top-contact devices are realized as

illustrated in the sketches on the left.
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Figure $4 Middle-contact bottom-gate devices are realized ilasstrated in the sketch. N-type output curves aswed for the
heterostructure-based FET with thicknesses of RENE-15 nm and picene 60 nm, are reported for diffegané voltages. For sake of clarity,
only the output curves, measured for a device with50um, are here reported. On the right panel, areqadtie main mobility and threshold
voltage values of the picene/PDIF-gtevices for the different channel length$. (No p-type (hole accumulation phenomenon) charactesistic

have been observed.
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Figure S5 AFM 5x5 pm? images and topographic profiles of inverPDIF-CNy/piceneheterostructuis are shown and compared with the

morphology of a solo-picene film witthickness of 60 nm and PL-CN, thin films (3 nm and 15 nrrof thickness) deposited at room

temperature directly on SUHMDS substratt
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Figure S6 Inverted PDIF-CNpicene heterostructure was deposited to realigectmtact bottom-gate devices as illustrated instketch (both
organic compounds were evaporated while the grautfaces was kept at room temperature (22 °C))O(aput currents fop-type charge
carriers transport for the heterostructure-basetl é@mposed of a picene film of thickness of 60 rowered with a PDIF-Cpfilm of thickness
of 15 nm is plotted for different gate voltagesr Bake of clarity, here we report only the outputves of a device with=150um. The main
mobility and threshold voltage values of the pi¢@EF-CN, devices as a function af are plotted (b). In the table, are listed the-&Werage
mobility and threshold voltage of solo-picene deyi@DIF-CN/picene (3 nm / 60 nm) and PDIF-gphicene (15 nm / 60 nm). No-type

characteristics (electron accumulation phenomehawg¢ been observed.
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Figure S7 Characterization of picene/PDIF-GHRIend with a dilution ratio 1/6. Materials werepdsited contemporarily keeping the substrate at
room temperature (22°C) for an overall film thickesf 70 nm. Top-contact bottom-gate devices arkzezhas illustrated in the sketch. (a) AFM
image of a 10 x 1@im? scanning area and line scan, (b) output curvep-fgpe accumulation in a device of 1fén channel length, (c) mean

mobility and threshold voltages for different chahtengths are illustrated. Netype response was observed. Mobility and threskiolthge

result reduced if compared with a picene singledalevice (see Figure S1 for comparison).
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Figure S8 Picene/PDIF-CM A valuesplotted as function of thexposed PDIF-CN surface (I) Nor-contact topographies of picene (20
nm)/PDIF-CN (10 nm) for differenpicene coverac. (d)-(f) Corresponding surface potieh obtained via SKPN@)-(c).
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Different picene coverage was obtained progressivetiucing the nominal thickness of the picene fi illustrated considering areas
progressively farther from the picene film bounddue to a shadow effect (note: during the depaosibiothe picene film, part of the PDIF-GN

underlayer was protected with a metallic mask)((g)-
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