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J.Hubálek, C.Cané, Highly hydrogen sensitive micromachined sensors based on
aerosol-assisted chemical vapor deposited ZnO rods, Sensors and Actuators B:
Chemical https://doi.org/10.1016/j.snb.2018.04.033

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.snb.2018.04.033
https://doi.org/10.1016/j.snb.2018.04.033


1 
 

Highly hydrogen sensitive micromachined sensors based on 

aerosol-assisted chemical vapor deposited ZnO rods 

 

S. Vallejos,a I. Gràcia,a T. Lednický,b L. Vojkuvka,c E. Figueras,a J. Hubálek,b C. Canéa 

 

aInstituto de Microelectrónica de Barcelona (IMB-CNM, CSIC), Barcelona, Spain  
bCEITEC - Central European Institute of Technology, Brno University of Technology,  

Brno, Czech Republic  
cScientific Resources Service, Universitat Rovira i Virgili, Tarragona, Spain  

 

Highlights 
 

 Gas microsensors based on ZnO rods with exposed {100} surfaces are fabricated. 

 ZnO rods are integrated into the device via a VS mechanism enable using AACVD. 

 Test of sensors show enhanced functionality to H2 related to other reductive gases. 

 Results show the formation of an accumulation layer at the ZnO during H2 exposure.  

 H2 sensing involves modulation of OV and formation of intermediate energy levels at ZnO. 

 

Abstract  

Chemoresistive gas microsensors with highly hydrogen sensitive zinc oxide rods dominated by 

exposed {100} surfaces are fabricated. The hexagonal rod structures are integrated into 

micromachined transducing platforms without the need for substrate pre-treatment, via a vapor-

solid mechanism enabled using an aerosol-assisted chemical vapor deposition method. The 

microsensors demonstrate an enhanced functionality towards hydrogen, with greater sensor 

responses (between 200% and 1800%) compared to other gases including ethanol, carbon 

monoxide, acetone, and toluene, and with low interferences among these reductive gases. The 

improved functionality of these systems towards hydrogen is attributed to the formation of an 

accumulation layer at the zinc oxide rods after hydrogen exposure, which includes a mechanism 
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