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Fig. S1 Raman spectrum of CVD grown graphene film

GIXD

We use X-ray diffraction with an area detector in two sample geometries to obtain morphological and crystallographic
information about the DBTTC crystals grown on graphene. Appropriately combining intensity from two
measurements, one taken at grazing incidence and another taken in a geometry satisfying the local specular condition
for a given Bragg peak (shown in Figure S2 and S3), removes the distortion of the diffraction intensity detected by the
flat 2-D area detector image plate in the grazing incidence geometry (Baker, Mannsfeld). The combined 2-D reciprocal
(Q-) space diffraction images (Figure S4) and intensity vs. chi plots (Figure S5) accurately represent the substrate-
relative orientation of the lattice plane periodicity for the peaks identified and provides a complete 3-D picture of the
molecular packing. Using this procedure we find that the dominant pi-stacking direction of the primary vertical DBTTC
crystals is perpendicular to the graphene surface for all samples. In addition, we also identify a fraction of crystals
with the DBTTC molecules pi-stacked at a narrow range of well-defined angles slightly off from the vertical axis. This is
consistent, at the ensemble level, with the vertical and tilted rod-like crystals observed with SEM. While the situation
is less clear with regard to packing of molecular columns, we observe peaks corresponding to the that the (01-1) and
(010) lattice planes (q~0.54 A1), which are oriented parallel to the molecular columns have significant and well-
defined intensity along the g, axis. This indicates that the packing of the molecular columns that comprise the
primary crystals repeats in-plane, consistent with vertical pi-stacking. However, a fairly isotropic distribution of the
molecular columns, which we attribute the residual, more poorly defined crystals from the early stages of growth, are
also present in varying proportion across the samples.



(11-1) plane; reflection at Q=1.7506 A-1

Fig. S2 Relationship between the (11-1) plane of the DBTTC crystal (red hexagon); the [11-1] direction
corresponds to the p-stacking direction along the axis of the vertical DBTTC nanowires.

(10-1) Q=1.6837A

Fig. S3 Relationship between the (10-1) plane of the DBTTC crystal (red parallelogram). Like the [11-1] direction
(Figure S2), the [10-1] direction corresponds to the p-stacking direction along the axis of the vertical DBTTC
nanowires.
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Fig. S4 2-D GIXD patterns of DBTTC/graphene measured in: grazing incidence (a=0.07°) (left) and local specular
condition for the (11-1) reflection, (a = Bggz ~ 7°) shown in Figure S2.



grazing incidence: a=0.07° (< 0.4)
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Intensity vs. chi along Q=1.74A-1 ((11-1))

local specular a=6g,,,, for (11-1) ~7°
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Intensity vs. Chi for the 2-D diffraction patterns shown in Figure S4 for DBTTC/graphene measured in:
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grazing incidence (a=0.07°) (left) and local specular (a = Og5g; ~ 7°).



Fig. S6 DBTTC crystals grown on mica film

Fig. S7 AFM images of (a) graphene transferred to SiO, surface, (b) graphene grown copper foil, and (c) highly-
oriented pyrolytic graphite.



Fig. S8 STM images of (a) HOPG and (b) graphene grown on copper foil.

Fig. S9 SEM image of DBTTC crystal growth (340 °C, 200 SCCM, 2 mg of DBTTC) on HOPG for 8 hours.



Fig. S10 SEM images of DBTTC growth (340 °C, 200 SCCM, 2 mg of DBTTC) (a) on graphene/SiO, substrate using
ammonium persulfate etchant and (b) on graphene/SiO, substrate using ammonium persulfate etchant with 1 nm
thin film of Fe.
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Fig. S11 (a) Bright field image and (b) SAED of DBTTC crystals after long exposure of electron beam and (c) column
packing fringes of a DBTTC crystal.



