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Device fabrication 

 

The in-house sputtered transparent electrodes (TEs, Figure S1 (a)) were patterned by covering a 5 mm-wide strip in the middle of the sample 

(Figure S1 (b)) with polyimide tape (Kapton®) and using a cotton swab, immersed in 2 % HCl solution, to remove the TE from the non-covered 

part of the sample (Figure S1 (c)). The samples were rinsed with ultra-pure water and blown dry, before removing the polyimide strip (Figure 

S1 (d)). Subsequently, 10 nm Cr and 50 nm Au were thermally evaporated through a shadow mask to form 2 mm-wide contact fingers, with 

4 fingers on each side of the central TE strip (Figure S1 (e)). The samples were then rinsed with ethanol and iso-2-propanol. 

 

 

Figure S1. Steps for the TE patterning and fabrication of the OLED devices. 
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Figure S2. Surfaces of studied electrodes on PET and glass with different Al:ZnO thicknesses, showing a closed morphology of the Al:ZnO 

layer independent of Al:ZnO thickness. 
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Figure S3. UPS measurements of DMD electrodes on glass and PET with different Al:ZnO thicknesses. 

 

 

Table S1. The valence band (VB) onset are similar for both substrate types and all thicknesses, while the secondary electron cutoff (SECO) 

shows only little variation. 

 PET Glass 

  VB (eV) SECO (eV) VB (eV) SECO (eV) 

10 nm  3.3 4.3 3.3 4.5 

21 nm 3.2 4.3 3.2 4.6 

51 nm 3.2 4.4 3.3 4.6 
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Figure S4. UPS measurements of the layers used in the OLED of this work. The valence band (VB) of the ZnO:PEI layer is shown in a logarithmic 

form to better visualize the onset. 

 

 

 

Figure S5: Thin film energy level diagram of studied devices, with work function (WF) determined by UPS (see also Figures S4 and S5) and 

optical gap (Eg) determined by UV-vis absorption (data not shown). No Fermi level alignment was considered, and all energy levels were 

considered with vacuum level alignment.  
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Figure S6. The XPS data reveals no significant differences between PET and glass based layers, with the exception of the 10 nm thick Al:ZnO 

layer on glass showing two peaks in the Ag 3d signal, indicating possible pinholes in the film. 

 

 

Table S2. Similar oxygen and Zn ratios are seen across the three substrate thicknesses and two substrate types.  

 PET Glass 

  O (%) Zn (%) O (%) Zn (%) 

10 nm  65.1 24.9 65.6 34.4 

21 nm 64.1 35.9 65.0 35.0 

51 nm 63.9 36.1 66.7 33.3 
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