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Supplementary Table S1: Setup and results from MD simulations. 

 MD100% MD25% MD33% MD38% MD50% 
% of 1 100 25 33 38 50 

surface coverage 
(nm2) 

0.9 3.6 2.7 2.3 1.8 

molecules per 
periodic cell 

(1:2) 
25:0 25:75 25:50 25:40 25:25 

accessible layer 
thickness (nm)a 

1.22±0.44 2.00±0.50 1.75±0.48 1.56±0.51 1.45±0.39 

mean fullerene 
distance to 

substrate (nm) 
0.95±0.31 1.74±0.25 1.44±0.30 1.35±0.33 1.14±0.28 

mean inclination 
angle of alkane 

chain of 1(°) 
18.15 55.7 53.9 37.6 35.1 

mean inclination 
angle of alkane 

chain of 2(°) 
- 57.2 46.6 38.6 27.6 

a  The mean accessible layer thickness is calculated from the averaged surface accessible by a sphere with a 
radius of 0.2 nm. The averaged surface was calculated from 80 ns simulation (after 20 ns equilibration), taking 
snapshots every 50 ps. 

 

To obtain a densely packed monolayer of aliphatic PAs, molecules of 2 were placed in a rhombic 

arrangement above the surface. Starting from this configuration, the molecules in the center of two of 

the unit cells in a 2×2 superstructure of the previous lattice were replaced by 1. This leads to a mixed 

SAM with a content of 25% 1 (MD25%) and an occupation of 69.4% of the aluminum atoms at the 

surface.  

During a short relaxation (20,000 steps steepest descent), the PA-anchor groups were allowed to find 

suitable binding sites. Because of incomplete occupation of possible binding sites and the mismatch of 

the rhombic lattice and the lattice of the underlying aluminum oxide, the relaxation yielded a more 

disordered topology with trenches and vacancies. Subsequently, the system was heated to 300 K in 

steps of 20 K with a simulation time of 12.5 ps per temperature step followed by 100 ns MD 
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simulation. The last 80 ns of the simulations were used for structural and dynamic analyses and 

snapshots from this period for subsequent quantum mechanical calculations. 

To yield denser monolayers of pure 1, additional molecules were added after equilibration of MD50% 

in the case were surface anchor positions were directly accessible to additional PAs. Subsequently, all 

molecules of 2 were removed and the equilibration and production simulation was performed. 

Snapshots and analysis of this simulation are shown in Figure S2. 

 

 

 

Supplementary Figure S1. Average atomic density derived from 80 ns (after 20 ns equilibration) 

simulation for a all fullerene atoms and b all atoms of differently mixed self-assembled monolayers. 



S4 
 

 

 

Supplementary Figure S2. A denser packing of a pure C60C18-PA in a MD simulation was achieved 

by substituting a 50:50 mixture after equilibration by removing and exchanging C10-PA molecules to 

give a system of 32 C60C18-PA molecules. 5 ns equilibration reveal a significantly thicker and highly 

amorphous SAM compared to the less densely packed MD100%. The SAM has an average accessible 

layer thickness of 1.4±0.44 nm which is thinner than MD25% because of its amorphous character, but 

the absolute thickness is comparable (~2.5 nm). The mean fullerene atom distance to the surface is 

1.3 nm with a broad distribution of fullerene atoms (rmsd: 0.43 nm) which agrees well with XRR 

measurements. The mean inclination angle of the alkyl chains is 30.3°. (a,b) Different views on a 

snapshot of the equilibrated SAM after 5 ns simulation. (c) Average atomic density from 5 ns 

simulation. 
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Supplementary Figure S3. Mean electron density profiles derived from 150 semiempirical AM1 

single-point calculations per system. 
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Supplementary Figure S4. Mean local electron affinity normal to the surface derived from 150 

semiempirical AM1 single-point calculations per system. 
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Supplementary Figure S5. To benchmark the Monte Carlo acceptance rate, the MC temperature was 

altered between 1000K and 3500K. (a) Crossing Monte Carlo electron-transfer paths shown in gold and 

trapped paths in blue for a snapshot of MD25%. SAM displayed in grey. (b-e) Crossing paths with 

different acceptance rates (b: 172 mV, c,a: 215 mV, d: 285 mV, e: 308 mV thermal voltage).  
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Supplementary Figure S6. Schematic diagram of the preparation process of pure C60C18-PA and 

mixed C10-PA / C60C18-PA SAMFET devices and optical photograph of a fully processed device. 
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Supplementary Figure S7. Overview of a complete fully processed device taken with a CCD camera. 
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X-ray reflectivity experiments: 

XRR experiments were performed at the ID10 Soft interfaces and coherent scattering beamline 

(EH1-LSIS) at the ESRF (Grenoble, France) with a photon wavelength of λ = 1.55 Å and a beam 

size of 50 µm x 500 µm after collimation with an incident flux on the sample in the order of 

1011 photons/s. The specularly reflected X-rays and the parasitic background for correction were 

collected using a Vantec linear position sensitive detector. XRR experiments were performed in 

ambient air. The monochromatic X-ray beam impinged the samples at known grazing angles θi 

from 0.02° to 2.5°, corresponding to 0.005 Å-1 to 0.59 Å-1 of the component of the momentum 

transfer vector perpendicular to the surface qz = (4π/λ)sin(θ). Figure S7 shows reflectivities vs qz 

with corresponding fits for C60C18-PA and mixed SAMs with 50 % or 30 % C60C18-PA on ALD 

grown AlOx. 

 

 

Supplementary Figure S7. Reflectivity data (open circles) and fit results (solid lines) corresponding to 

model SLD profiles in Fig. S8 for C60C18-PA and mixed SAMs with 50 % or 30 % C60C18-PA on ALD 

grown AlOx. 
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Supplementary Figure S8. Best fit SLD profiles from XRR experiments of pure C60C18-PA and mixed 

SAMs with 50 % or 30 % C60C18-PA on ALD grown AlOx. 

 

 

Supplementary Figure S9. Transfer curves of mixed SAMFET devices with different mixing ratios 

(labelled as % of C60C18-PA in the graphs) including square root of the drain current (red), drain current 

(blue) and gate leakage current (black). Only small differences in leakage currents were measured 

which are attributed to process related variations of source gate overlaps. 
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