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Figure S1. Response and recovery time of a— 3D and b —2D/3D perovskite gas sensors for the detection
of 8 ppm of NO, gas.
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Figure S2. Gas sensing characterization of the 2D/3D perovskite sensor to sub-ppm NO,

concentrations.
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Figure S3. Comparison of the performance of the 3D perovskite-based sensor to 8§ ppm NO, when

operating in the dark and under light with an applied bias of 1 V.
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Figure S4. Cross-sectional SEM images of perovskite sensor devices a — 3D device, b — 2D/3D

perovskite device with 10.0 mg/ml of the passivation precursor. The scale bar is 500 nm.
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Figure S5. Sessor response of 2D/3D perovskite with different concentrations of the passivation

solution for consecutive detection of 8 ppm of NO, gas a — 5.0 mg/ml and b — 10.0 mg/ml.
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Figure S6. Short-term operation of 3D and 2D/3D perovskite sensors in a 40% RH environment for the

consecutive detection of 8 ppm of NO, gas.
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Figure S7. Normalized sensor response of the 2D/3D perovskite sensor device with ambient stability
over almost 2 months.

Table S1. Summary of recent reports on state-of-the-art room-temperature operating metal oxide -

based NO, gas sensors and comparison with this work.

Materials Required | Sensor response Limit of Response / Reference,
activation (1 analyte 1) Detection Recovery year
fou (LOD) Time
(NO;
concentration)
Mixed 2D/3D No 45.2 (8 ppm) 0.2 ppm 57s/12.7s This work
perovskite
SnO2-boron No 119.6 (250 ppm) 250 ppb 51s/42s 1,2021
nitride nanotubes
CuO/rGO No ~4 (5 ppm) 50 ppb 6.8 s/ not 2,2021
mentioned
MoS2/ZnO Light 0.91 (5 ppb) 0.2 ppb* Not mentioned 3,2021
ZnO/Ti0y/Au nps Light 7.5 (50 ppm) Not mentioned 43s/50s 42021




Fe,0; NRs/rGO No 23.8 (5 ppm) 1 ppm 15 s /not 35,2021
mentioned
macro- Light 13.1 (400 ppb) 0.2 ppb 19s/32s 6,2020
/mesoporous ZnO
ZnO/TiO, Light 1.05 (5 ppm) Not mentioned 26s/224s 7,2020
SnO,@SnS; nano Light 4-6.5 Not mentioned | 950s/1160 s 82020
structures (0.2 ppm)
ZnO/polypeptides Light 4-13 (25 ppm) | Not mentioned | 11-195s/25 %,2020
—31s
Zn0O Light 0.2 (25 ppb) 1 ppb* >5 minutes / 102019
nanoparticles not mentioned
rGO/C0O50, No 0.268 (5 ppm) 0.05 ppm* 1.5 minutes / 12018
40 minutes
CuO/rGO No 14 (1 ppm) 60 ppb 66s/34s 122018
rGO/ZnO No 0.484 (40 ppm) | Not mentioned | Not mentioned | '3, 2018
CuO platelets No 5737.7 (40 ppm) | Not mentioned 34 s/ not 142018
mentioned
CuO-ZnO/rGO No 0.629 (40 ppm) | Not mentioned 40 s / not 152018
mentioned

* theoretical calculation based on signal to noise ratio.




Note S1. Energy dispersive X-ray spectroscopy (EDS) measurements and analysis of 3D and 2D/3D

perovskite films.

Element 3D perovskite 2D/3D perovskite
Atomic % Atomic %

C 23.82 26.81

N 18.89 19.54

Br 3.98 3.78

In 2.80 3.43

I 34.18 32.72

Cs 1.65 0.56

Pb 14.33 13.16

Total: 100.00 100.00

3D perovskite
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