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Title of the doctoral thesis Atomic layer deposition towards novel device applications 

Content of the doctoral 

thesis 

Thermoelectrics are materials that can convert different waste heat flows directly into 
electricity. In this dissertation thin-film thermoelectric devices were fabricated on 
various flexible substrates, including textiles. The textile-based thermoelectric 
devices are of high demand for the next-generation integrated electronics where the 
body heat could be converted into electricity by devices embedded in the clothes to 
power sensors and other low-power devices. Here the atomic layer deposition (ALD) 
is the key fabrication technology as it is capable of producing high-quality coatings 
with atomic-level precision onto different surfaces of any shape. This fine control is 
the basis of modern electronics and the enabler of novel material combinations such 
as the inorganic-organic hybrids challenged in this thesis work. As another 
demonstration of the unique benefits of ALD, it was employed in this work to deposit 
efficient barrier layers for 3D printed tools to sustain in vacuum environment. The ALD 
fabricated barrier layers performed better than commercial sealants opening the way 
for cheap, open source 3D printed laboratory equipment. 
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