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Abstract 

 

Transition metal dichalcogenides (TMDs) 

represent a class of layered, two-

dimensional (2D) van der Waals materials, 

exhibiting a broad variety of electronic, 

optical and mechanical properties. 

Controlling and modifying these by non-

covalent functionalization with organic 

molecules became a major tool to tailor the 

materials surface chemistry and reactivity.  

Merging the fields of organics and 2D TMDs 

can potentially induce charge transfer 

doping, resulting in tunable electrical 

properties in the heterostructures, which can 

be exploited in electrical devices such as 

diodes, FETs, chemiresistors or ChemFETs.  

In this contribution the formation of self-

assembled monolayers on monolayer, 

chemical vapour deposited (CVD) MoS2 

from physisorbed polycyclic perylene 

Bisimide (PBI) dendrimers, forming surface 

functionalized MoS2 or molecule-

encapsulated structures, is described. The 

high selectivity of this functionalization route 

is further demonstrated with time-of-flight 

secondary ion mass spectrometry (TOF-SIMS) 

and combined infrared atomic force 

microscopy (AFM-IR) with resolutions beyond 

the optical resolution limit. The potential of 

hybrid inorganic-organic structures is shown 

within this study, giving rise to possible 

electronic and optoelectronic applications. 
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Figure 1: High-resolution TOF-SIMS maps of 32S-, 
28Si-, CH2-, and CN- ions showing the planar 

distribution of the main elemental species on 

the surface of PBI functionalized MoS2 on SiO2. 

The CH2- and CN- signals correspond to the PBI 

molecule, selectively deposited on the MoS2 

flake, represented by 32S- in contrast to the 

surrounding substrate, represented by 28Si- ions. 

 


