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Part 2

• Energy harvesting (piezo)
• Optical coatings

– Tunable transmission

• Magnetic Films for Data Storage
– Magnetic discs

• Sensors
– Gas sensors
– Electro chemical sensors

• Photocatalytic TiO2
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Piezo thin films
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Magnetron sputtering of ferroelectric thin film

• Target:
• Powder mixture, calcination in air 750C/3h, grounding + excess Bi2=3: 

Bi2O3,Nd2O3,Eu2O3,TiO2

• Cu dish fillled with powder, pressed with 40 Mpa
• Deposition at 650 C on conductive rutiel Nb(0.8w%):TiO2 (101) substrate
• Sputter gas (Ar + ?) 0.1 – 5 Pa

M. Kobune et al, Japanese Journal of Applied Physics 54, 10NA01 (2015)
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Ultra thin film protection of hard 
disks
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Magnetic rigid disc drive

§ A rigid disc drive consists of a 
stack of discs mounted on a 
spindle

§ Disc stack is rotated at speed 
ranging from a few thousand 
to max. 15 000 rpm

§ A head slider is supplied for 
each disc surface.

Source: Bhushan, B. 2001. Fundamentals of Tribology and 
Bridging the gap between the macro- and micro/Nanoscales. 
Kluwer Academic Publ.
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Magnetic rigid disc drive

§ Increasing high recording 
densities requires 
smooth surfaces and low 
flying heights

§ In modern rigid disc 
drives flying height 
ranges from 20 to 50 nm 
and surface roughness 
from 1.5 to 5 nm RMS.

Source: Bhushan, B. 2001. Fundamentals of Tribology and 
Bridging the gap between the macro- and micro/Nanoscales. 
Kluwer Academic Publ.
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Optical thin film stacks

https://www.photonics.com/
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http://www.alluxa.com/learning-center/item/39-next
-generation-thin-film-optical-filters-for-life-sciences

http://www.alluxa.com/learning-center/item/39-next


28/10/13

Figure 4.Filter “squareness” is a direct function of the number of 
resonant Fabry-Perot cavities in cavity filters, or the number of layers in LWP / SWP designs.

http://www.alluxa.com/learning-center/item/39-next
-generation-thin-film-optical-filters-for-life-sciences

http://www.alluxa.com/learning-center/item/39-next
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Deposition

• Evaporation
• Magnetron 

sputtering
• Ionbeam 

sputtering
• ALD
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Gas sensing
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Bio molecular sensing
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3 Electrode electrochemical
measurement: Ferrocyanide reduction

8.2.2022

32

chem.libretexts.org/Textbook_Maps/Analytical_Chemistry_Textbook_Maps/Map%3A_Analytic
al_Chemistry_2.0_(Harvey)/11_Electrochemical_Methods/11.4%3A_Voltammetric_Methods

chem.libretexts.org/@api/deki/files/12486/Figure11.39.jpg?revision=1

• Potential: between working and 
reference electrode

• Current measured between
working and counter electrode
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Integrated thin film 3-electrode test
strip
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Xinhao Wang, Manas Ranjan Gartia, Jing Jiang, Te-Wei Chang, Junle Qian, Yong Liu, Xiangrong Liu, Gang
Logan Liu, Audio jack based miniaturized mobile phone electrochemical sensing platform, Sensors and 
Actuators B: Chemical, Volume 209, 31 March 2015, Pages 677-685, ISSN 0925-4005
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Electrochemical detection of Dopamine (DA)
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Detection of Morphine and codeine

8.2.2022
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CNF for enzymatic detection of Glutamate

8.2.2022
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100 nm

10 nm

Isoaho, Noora, et al. "Carbon Nanostructure Based Platform for Enzymatic Glutamate Biosensors.
" The Journal of Physical Chemistry C (2017).
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CNF for enzymatic detection of Glutamate

8.2.2022
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Detection of H2O2, Reaction product of enzymatic oxidation

Isoaho, Noora, et al. "Carbon Nanostructure Based Platform for Enzymatic Glutamate Biosensors.
" The Journal of Physical Chemistry C (2017).
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Pt-CNF for enzymatic detection of Glutamate

8.2.2022
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PECVD
With

NH3 + C2H2

Laurila, Tomi, et al. "Application-Specific Catalyst Layers: Pt-Containing Carbon Nanofibers for Hydrogen Peroxide
Detection." ACS Omega 2.2 (2017): 496-507.
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Pt-CNF for enzymatic detection of Glutamate
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Photocatalytic TiO2 films



28/10/13



28/10/13http://vdmi.de/englisch/products/applied-photocatalysis.html



28/10/13

http://www.teknik.uu.se/solid-state-physics
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Measured and modeled reaction kinetics of the adsorption and decomposition of acetaldehyde on TiO2.

http://www.teknik.uu.se/solid-state-physics
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Batteries

https://www.idtechex.com/research/reports/flexible-printed-and-thin-film-batteries-2019-2029-0006
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Wearable electronics by ALD

• Prof. Maarit Karppinen group
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And numerous other functional thin films

• Bio-active, bio compatible
• Controlled (drug) reliese
• Stimulus-responsive
• Magnetostrictive
• Piezoresistive
• etc.


