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Experimental details 

The charge carrier mobilities of OFETs were calculated in the saturation regime from a plot of 
the square root of the drain current vs. gate voltage using the following equation:   

2))(2/( TGiD VVLWCI −= μ  
where ID is the drain-source current, Ci is the capacitance per unit area of the gate dielectric (18 
nF/cm2), L is the channel length, W is the channel width, and VT and VG are the threshold voltage and 
gate-source voltage, respectively. 
 
Materials 
Octathio[8]circulene 5 was synthesized as described earlier.1  
Tetrathiotetraselenocirculene 6 was synthesized following the same procedure and replacing the 
sulphur powder with selenium. Diisopropylamine (9.9 mL, 70 mmol) was added to a suspension of 
tetrathiophene 7 (0.985 g, 3.00 mmol) in anhydrous diethyl ether (150 mL) under argon, and the 
mixture was cooled to –20 °C. A solution of n-butyllithium in hexanes (23.2 mL of 2.5 M solution, 58 
mmol) was added, and the mixture was allowed to warm to 0 °C and stirred for 30 min. Powdered 
selenium (3.79 g, 48 mmol) was then added, and the reaction was stirred for 24 h at room temperature. 
Acidic work-up and washing with water and diethyl ether gave a dark-red precipitate which was 
subject to vacuum pyrolysis at 0.04-0.05 torr at 450-600 °C. The unreacted selenium and target 
circulene precipitated in neighboring zones of the tube. The lighter-colored fraction containing target 
circulene was separated and the product was purified by repeated vacuum sublimation to give 6 (950 
mg, 50% yield) as an insoluble white-creamy powder. HRMS (EI): 639.5543 (calcd. for C16S4Se8 
639.5544).  Found: C, 32.38; H, 0.00; N, 0.00; S, 22.83; Calcd. for C16S4Se4: C, 30.20, H, 0.00; N, 0.00; 
S, 20.16.  
 MS analysis has revealed that S/Se disproportionation has occurred at the high reaction 
temperature, with a trace amount of C16S3Se4 (at m/z 685) and substantial amount of C16S5Se3 (at m/z 
589) present in the sample. According to single crystal X-ray crystallography2 the disordered S/Se 
population corresponds to overall sulfur:selenium ratio of 3:2, which is also in line with the results of 
elemental analysis. 
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1 K. Y. Chernichenko, V. V. Sumerin, R. V. Shpanchenko, E. S. Balenkova and V. G. Nenajdenko, Angew. Chem. Int. Ed., 
2006, 45, 7367. 
2 O. Ivasenko, J. M. MacLeod, К. Chernichenko, E. Balenkova, R. V. Shpanchenko, V. G. Nenajdenko, F. Rosei and D. F. 
Perepichka, to be published. 
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Quantum chemical calculations 
Density Functional Theory Calculations have been performed at B3LYP/6-31G(d,p) level as 
implemented in Gaussian 03W.3 The frequency check was done on the optimized structures to confirm 
that they are true minima. The reorganization energies were calculated as a sum of relaxation energies 
of a radical cation (from the geometry of a neutral molecule) and of a neutral molecule (from the 
geometry of a radical cation), as described earlier.4 
 
Thin film deposition and device fabrication 
Films were deposited at room temperature by vacuum sublimation in a home-built evaporator at 
pressure ~1×10–6 Torr and deposition rates ranging between 0.2–1 Å sec-1. The films were deposited on 
circular Au source/drain (bottom-contact) electrodes patterned on 190 nm-thick SiO2 thermally grown 
on heavily n-doped (Sb) Si (ρ≈ 0.01–0.02 Ohm cm). SiO2 substrates have a Root Mean Roughness 
(rms) of 0.2 nm. The heavily doped n-Si substrate was used as common gate electrode. The thickness 
of the electrodes was 25 nm. A Cr thin film (3 nm) was used as adhesion layer. Patterning was 
achieved by lift off.5 Prior to deposition, substrates were cleaned by sonication in acetone and isopropyl 
alcohol followed by exposure to O2 plasma. The channel lengths and widths of the devices were 6 µm 
and 1880 µm, respectively.  
 
Electrical measurements  
Electrical measurements were carried out in the dark, at room temperature and under nitrogen 
atmosphere (99.998 %) using a semiconductor parameter analyzer (Hewlett Packard 4145 B). 
 
AFM measurements 
AFM measurements were performed using a DI-Enviroscope system (Veeco Instruments) operated in 
intermittent contact (tapping) mode. The cantilevers used were the NSC 35 series from Micromesh, 
with resonance frequencies between 150–300 kHz. According to the supplier, the tip’s radius of 
curvature at the apex is 10 nm.  

                                            
3 G.W.T.M.J. Frisch, H.B. Schlegel, G.E. Scuseria, M.A. Robb, J.R. Cheeseman, J.A. Montgomery, Jr., T. Vreven, K.N. 
Kudin, J.C. Burant, J.M. Millam, S.S. Iyengar, J. Tomasi, V. Barone, B. Mennucci, M. Cossi, G. Scalmani, N. Rega, G.A. 
Petersson, H. Nakatsuji, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. 
Kitao, H. Nakai, M. Klene, X. Li, J. E. Knox, H.P. Hratchian, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, 
R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J.W. Ochterski, P.Y. Ayala, K. Morokuma, G. A. Voth, P. 
Salvador, J.J. Dannenberg, V.G. Zakrzewski, S. Dapprich, A. D. Daniels, M.C. Strain, O. Farkas, D.K. Malick, A.D. 
Rabuck, K. Raghavachari, J.B. Foresman, J.V. Ortiz, Q. Cui, A.G. Baboul, S. Clifford, J. Cioslowski, B.B. Stefanov, G. Liu, 
A. Liashenko, P. Piskorz, I. Komaromi, R.L. Martin, D.J. Fox, T. Keith, M.A. Al- Laham, C.Y. Peng, A. Nanayakkara, M. 
Challacombe, P.M.W. Gill, B. Johnson, W. Chen, M.W. Wong, C. Gonzalez, and J.A. Pople, 03, Revision D.01 ed., 
Gaussian, Inc., Wallingford, CT, 2004. 
4 N. E. Gruhn, D A. da Silva Filho, T. G. Bill, M. Malagoli, V. Coropceanu, A. Kahn and J.-L. Brédas, J. Am. Chem. Soc., 
2002, 124, 7918 
5 C. Santato, F. Cicoira, P. Cosseddu, A. Bonfiglio, Appl. Phys. Lett., 2006, 88, 163511. 
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Figure S1: AFM Micrograph (2 µm×2 µm) images and corresponding height histogram of thin films of sulflower 5 (a,b) with the 
deposition time of 1 min, 2 min, respectively; tetraselenotetrathio[8]circulene 6 (c,d) with the deposition time of 1min, 2 min, respectively. 
Films grown on SiO2/Si substrate at room temperature (deposition rate=0.2 Å/s). 
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Figure S2: AFM Micrograph (2µm×2µm and 500 nm× 500 nm), corresponding 3D images of early stage thin film growth, 
and corresponding area histogram of a) sulflower 5 and b) tetraselenotetrathio[8]circulene  6 on SiO2/Si substrate at room 
temperature (deposition rate=0.2 Å/s) 
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Figure S3: XRD pattern of (a) sulflower 5 (200 nm film, FWMH=0.2755), and (b) tetraselenotetrathio[8]circulene  6 (200 
nm film; FWMH=0.51)  
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Figure S4: Thermogravimetric analysis (TGA) of sulflower 5 and selenosulflower 6 in ambient air and in nitrogen 
atmosphere. 
 
 
Table S1: OFET characteristics of tetraselenotetrathio[8]circulene 6 fabricated at different substrate temperatures. 
 

Temperature (C) µh (cm2/Vs) VT (V) on/off 
25 1×10-3 -10 106 
55 2×10-4 -26 106 
75 1×10-4 -18 106 
90 3×10-4 -26 106 

125 9×10-5 -32 106 
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