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Organo-metallic hybrid perovskite for oxygen sensing
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Organo-metallic hybrid perovskite materials are unique materials that feature extremely high power
conversion efficiency, therefore holding great promise for low-cost and up-scalable device
applications in opto-electronics.[!! Devices based on methylammonium lead iodide (MAPbI3) were
successfully exploited as resistive sensor of ammonia or optical sensors for humidity[23l. It is also
reported that MAPbIs can strongly interact with oxygen gas, leading to a peculiar increase of its
photoluminescencel!], and that Pb-O bond formation could be responsible for such an
enhancement[®.Here we explore the electrical response of MAPbI3 in two-terminal devices under a
controlled atmosphere with a variable amount of oxygen (Fig. 1).
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Figure 1. a) SEM image of a two-step film and b) of a one-step film, ¢) XRD spectra of both samples, d) sensor
sensitivity versus O2 concentration for two-step €) and one-step perovskite, f) number of charge traps in the perovskite
films at different oxygen concentration.

The electrical resistance of the perovskite was found to be strongly correlated with gas percentage

in the environment. The observed effect can be ascribed to a fully reversible passivation of the

vacancies contained within the perovskite. When oxygen molecules fill an increasing number of

trapping sites, the device current increases. The two-terminal device exhibit strong oxygen

sensitivity with wide detection range from few hundred of ppm to 100 %. Finally, MAPbI3 oxygen
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sensitivity was found to be highly related to the morphology adopted in the thin film, through the
deposition process used to prepare devices.
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