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Additional characterisation of Si substrate samples 

Fig. A.1 (a) HIM image (b) optical image and (c) optical profilometer image of plasma 

reacted TCB on Si substrate. 
 

Photograph of plasma setup 
 

Fig. A.2 Photograph of the plasma setup used in this paper. 



Typical oscilloscope trace for the 30 kV plasma 
 

Fig. A.3 Screen capture of the typical waveform of a 30 kV plasma produced in this 

experimental setup. 
 

Optical profilometer images of the constant-time samples 
 

 

Fig. A.4 Optical profilometer images of constant time samples. 



Optical profilometer images of the constant-dose samples 
 
 

Fig. A.5 Optical profilometer images of constant dose samples. 



Photographs of precursor droplets on nickel and gold samples 
 
 

 

Fig. A.6 TCB liquid droplet on Au and Ni substrate during deposition step, showing that the 

droplet wets the surface of both metal films. For both films, the maximum thickness was 

measured via ImageJ at ~0.5 mm. ImageJ was calibrated using the known substrate width of 

5 mm. 



Additional XPS data 
 

 

Fig. A.7 XPS scans of as-prepared metal films showing (a) the Au 4f region and (b) the Ni 2p 

region, (c) survey spectrum of the gold film and (d) survey spectrum of the nickel film. 

The Au 4f peaks shown in (a) are well-defined and sharp, and each of the spin-orbit 

components can be fit with a single asymmetric synthetic peak. This indicates that the gold is 

metallic, and that no oxide is present. In addition to the expected metal peaks, the survey 

spectrum (c) shows the presence of both carbon and oxygen, which we attribute to 

adventitious carbon. 

In contrast, the Ni 2p region shown in (b) contains a number of contributions. Ni 2p is 

notoriously difficult to fit, so synthetic fits are not included here. The sharp metallic peak of 

Ni 2p3/2 is evident at 852.8 eV; in a clean, oxide-free Ni sample this would be accompanied 

by two well-defined satellite features at binding energies ~3.7 and ~6 eV higher than the 

primary peak.1 Here, there are clearly other contributions present, indicating that Ni exists in 

additional oxidation states. These states likely arise from NiO and Ni(OH)2, which are 

typically observed in air-exposed Ni (e.g., as-received Ni powders).2 The survey spectrum in 



(d) shows a strong oxygen contribution, which corroborates the presence of these oxygen- 

containing nickel phases. As in the gold survey spectrum, some of the observed oxygen is 

likely associated with adventitious carbon, however we note the relative abundance of 

oxygen with respect to carbon, and attribute surplus oxygen to nickel oxides. 

We note that the survey spectrum of Ni contains a small (ca. 1-2%) contribution from 

chlorine. This may be due to cross-contamination from polymer film samples during storage. 



Determination of rotational and vibrational temperatures in the 

plasmas 
 
 

Fig. A.8 Rotational and vibrational temperature fits for OES data produced by (a) 30 kV, (b) 

50 kV and (c) 70 kV N2 plasma estimated by simulations in Specair by peak fitting. 



 

Contact angle measurements after 180 days 
 
Table A.1 

Contact angle for constant time samples and constant total dose samples after 180 days. 
 

  Sample  Au (°)  Ni (°)  

30 kV 5 mins 68.1±0.9 57.6±19.5 

50 kV 5 mins 97.3±5.9 73.7±3.3 

70 kV 5 mins 120.8±7.1 138.2±17.5 

30 kV 3.5 mins 68.8±1.1 64.8±4.1 

50 kV 2 mins 69.8±4.7 61.4±2.2 

  70 kV 1.5 mins  92±7.5  65.2±10.5  

 

Film core volumes measured from optical profilometry 
 
Table A.2 

Core volumes of films obtained from optical profilometry images taken at 100× 

magnification for both constant time samples and constant total dose samples. 
 

Sample Au (μm) Ni (μm) 

30 kV 5 mins 0.28±0.07 0.85±0.13 

50 kV 5 mins 3.85±0.39 3.88±0.28 

70 kV 5 mins 1.62±0.15 2.70±0.50 

30 kV 3.5 mins 0.05±0.04 0.08±0.01 

50 kV 2 mins 1.00±0.23 1.12±0.20 

70 kV 1.5 mins 1.67±0.23 2.07±0.23 

 

The core volume, Vvc, provides an estimate for the equivalent film thickness. Analysis of Vvc 

shows that the constant-time films are thickest at 50 kV. The constant-dose samples show an 

increasing trend in thickness with voltage. Overall the thickness is higher for all samples that 

were dosed for a constant time as compared to the constant-dose samples. 
 

Substrate temperatures during plasma treatment 
 
Table A.3 

Substrate temperatures measured by infrared thermometer during plasma exposure. 
 

   Sample  Temperature (°C)  

30 kV 5 mins 67 

50 kV 5 mins 75 

70 kV 5 mins 110 

30 kV 3.5 mins 60 

50 kV 2 mins 65 

  70 kV 1.5 mins  65  
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