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The formation of large assemblies on Si(111)-B surface is

discussed with the help of STM simulations and DFT cal-

culations. Although highly regular assemblies of DTB10B

along Si row direction are observed, the existence of two

herringbone isomers introduces a lower periodicity within

the 2D molecular network. The formation of herring-

bone units is explained by weak intermolecular interac-

tions while the 1D assembling depends mainly of the inter-

actions of the C10 side chains with the Si(111)-B surface.

The adsorption of oligothiophenes on semiconducting sur-

faces has not often been studied due to their high propensity to

form covalent bonds with surface atoms.1,2 On the other hand,

the use of highly doped Si-surfaces allows, to a certain degree,

to control the reactivity of Si surface atoms.3 In contrast, the

number of studies on graphite or HOPG surfaces is much more

significant.4–6 On such weakly reactive surfaces, the structure

of adsorbed oligothiophene mostly depends on intermolecular

interactions, more especially on the nature and structure of the

functional groups attached to the thiophene unit.7,8 The size

of the molecular units used in these studies is usually quite

high, and such study can rarely benefit from a theoretical sup-

port by STM simulations. Here, we used a Si(111)-B surface‡

to weaken molecule-substrate interaction in order to achieve

supramolecular network. We demonstrate that STM simula-

tions are becoming practical for large-scale systems, and can

be used to support and explain complex surfaces processes.

Figure 1 shows that the adsorption of 1,4-bis(5-(2,2’-

dithienyl))-2,5-bis(decyloxy)benzene‡ (DTB10B) on Si(111)-

B can lead to a large overlayer forming 120◦ in-plane orien-

tation (see orange and blue domains). In each domain, the

adsorbed molecules adopt a regular herringbone pattern along

the indicated lines. Such periodicity is not totally conserved

in the molecular 2D network, where the herringbone units are

irregularly shifted from one line to the other. From the size of

this STM image, we estimate that the molecular network do-

mains may extend over 100×100 nm2. We want to emphasize

‡ Electronic Supplementary Information (ESI) available, See DOI:

10.1039/b000000x/
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that for a given direction (see dashed lines), the herringbone

units are without exception aligned in that unique direction.

10 nm

V = -1.5V, I = 20 pA

Fig. 1 STM image of the organization of DTB10B molecules on the

Si(111)-B surface at high coverage.

In order to understand the influence of the Si(111)-B sub-

strate on the overlayer growth, Figure 2A shows an STM im-

age near the edge where Si-adatoms can be easily identified in

the upper part of the image. We can clearly see that the align-

ment of the molecules observed in Figure 1 follows exception-

ally well the Si-adatom corrugation of the Si(111)-B surface.

In addition, this figure also reveals that series of well-defined

Si-adatom rows are separated by an angle of 60◦.

A more careful analysis of the STM features can be per-

formed on Figure 2. According to the molecular lengths

shown in the inset of Figure 2A, the core of DTB10B contain-

ing the oligothiophene fragment corresponds to the brightest

STM features composed of four protuberances well separated

by a lower contrast region in the middle. The aliphatic C10

side chains are revealed in STM through less intense but linear

features on both sides of the DTB10B core. More importantly,

these side chains are well-aligned along Si-adatom rows di-

rection (see white dashed lines) and are invariably located be-
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