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Figure S1. (a) Illustrative example of how material properties (e.g., crystallinity, refractive index, mass 

density, residual stress, etc.) of thin films can be tuned by means of substrate biasing during PEALD  

(b) Schematic of a FlexAL system with substrate biasing incorporated through a second RF power supply 

connected to the substrate table. This allows enhancement of ion energy independent of ion flux. 

Figure S2. (a) Refractive index (b) mass density and 

(c) residual stress of TiO2 films deposited at a 

temperature of 300 C expressed as a function of the 

average bias voltage applied for the entire duration 

(solid lines) and last half (5s, dashed lines) of the 10s 

O2 plasma exposure step. Higher refractive index and 

density obtained using lower bias duration. 

 

 

Figure S3. TEM images of (a) as-deposited and 

(b) post wet-etch (in 30 s dilute HF) SiNx films 

grown on 3D trench nanostructures (AR = 4.5 : 1) 

using -65 V substrate bias applied during the last 

half (10 s) of the 20 s N2 plasma exposure step. 

Film regions deposited at planar surfaces are 

completely removed while those at vertical 

sidewalls selectively remain after etch treatment. 
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