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Conclusions Next Steps

*»* Engineered Cr/Al co-doping in ZnO bilayers (sputtered bottom: 1-4 at.% Cr/2 at.% Al; sol-gel
top: 0.1 at.% Cr/1 at.% Al) modulates defects (V,** and Zn,**) and carrier density (~101°-
102°cm-3), enhancing lattice stability via Cr passivation of Zn vacancies.

s Structural analyses of the bilayer sensing device revealed a highly c-oriented wurtzite
(sputtered film) covered with a porous nanocrystalline network (15-30 nm). Spectroscopic
analysis showed defect-induced sub-bandgap transitions, Burstein-Moss shift, and dielectric
modulation, enabling >80% transmittance in transparent bilayer sensors.

s Gas sensing at 180-240 °C shows superior acetone response (>50% sensitivity at 0.1% V/V)
via ionosorption/Eley-Rideal kinetics. Oxygen vacancies from spin-coated thin films doped
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