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Dose-coloured designs with large circles used for lithographic SAM structuring 

 

Both designs are composed of circles 400 nm or 200 nm in diameter. The spacing between the 

circles is 1 μm in the horizontal and vertical directions. In addition, the applied electron dose 

rises from bottom (0× base dose) to top (200× base dose) in steps of 5× base dose. 

 

 

Figure S1: CAD-drawing of pattern with 400 nm circles. 

 

 

 

Figure S2: CAD-drawing of pattern with 200 nm circles. 
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Theoretical calculations of primary electron pathways 

 

Theoretical calculations of the pathways of primary electrons (PE) at energies of 2 keV show 

that a fraction of electrons is able to pass through 40 nm of SiO2 (see Figure S3). 

Nevertheless, it is not necessary to adjust the applied electron dose known from previous 

experiments, because the reduction is mainly induced by low energy secondary electrons 

(SEs) [1-5]. Since these low energy SEs can leave the substrate from a depth within the range 

of a just few nanometres, the thickness reduction of the SiO2 layer does not need to be 

compensated [6]. 

 

Figure S3: Monte Carlo simulation of primary electron paths within the used three-layered 

system (100 μm Si/40 nm SiO2/1.3 nm CSPETCS SAM). 
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SEM images of SAM patterned with 100 nm circles after incubation with 16 nm AuNP  

 

 

Figure S4: SEM image (overview) of a pattern with circles of 100 nm diameter, which was 

incubated with 16 nm AuNPs. 

 

 

 

 

Figure S5: SEM image (zoom) of a pattern with circles of 100 nm diameter, which was 

incubated with 16 nm AuNPs.  
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Dose-coloured design for pointwise irradiation with single-exposure dots 

 

This design uses 400 nm circles on the outside as a guide (pitch and dose scaling similar to 

the design shown in Figure S1). The middle part is composed of an array of single irradiation 

points (horizontal and vertical pitch 100 nm with dose scaling equal to outer guiding circles). 

 

 

Figure S6: CAD-drawing of pattern with single-exposure dots. 
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Generation of thiol patterns on other oxides 

In general, it is possible to silanise various other oxides, e.g., ITO, SnO2, TiO2, using wet-

chemical approaches [7-12]. Therefore, we silanised ITO-coated flexible PET foils with 

CSPETCS, irradiated the samples with electrons (EHT = 2 kV and base dose of 10 μC·cm
−2

) 

and incubated them with a solution of citrate-stabilised 16 nm AuNP in order to generate 

AuNP patterns. Figure S7a and b shows SEM images of the sample after particle 

immobilisation. Although, the formed patterns are not as precise as the patterns shown for 

Si/SiO2 substrates, one can see a preferred immobilisation of the AuNP into the intended 

pattern. This result is considered as a proof-of-principle for the general compatibility of this 

approach in generating AuNP patterns on oxides other than SiO2, which can be functionalised 

with silanes as well. 

 

Figure S7: SEM images of silanised ITO-covered PET foils after electron irradiation and 

immobilisation of 16 nm AuNPs.  
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