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Fig. S1. The open circuit potential (black line) and short-circuit current (blue line) of CPBI 

devices in dark and simulated solar irradiation, the inset is the picture of the CPBI device with 

the top contact. The measurements were conducted under simulated air atmosphere. The 

broken blue line is due to changing the current scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3 

 

 

 

 
 

 

Fig. S2. EDS mapping of various elements distributed within the cross-section of CPBI film 

on a compact TiO2 layer on a FTO glass substrate, the scale bar is 1 micrometre. 
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Fig. S3. The structural stability of CPBI devices with different storage time. The relative 

XRD peak intensity was calculated based on the ratio between the (100) peak of CPBI located 

at 2θ of 15.2 
o
 and the main peak of FTO located at 2θ of 26.5 

o
. 
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Fig. S4. Photocurrent response kinetics of two different batches of CPBI sensors to injection 

of 8 ppm of acetone in pure N2. 
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Fig. S5. Dynamic CPBI sensor response to injection of 8 ppm of acetone in pure N2 (black 

line) and simulated air (red line) under simulated solar irradiation (AM 1.5, 42.3 mWcm
-2

), 

and in pure N2 under dark (blue line). Due to the tiny current under dark (~ 0.13 nA), the 

sensor response of CPBI in pure N2 under dark is quite noisy. 
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Fig. S6. Dynamic CPBI sensor response to injection of 1 ppm (a and c), 4 and 8 ppm (b and 

d) of acetone (a and b) and methanol (c and d) in pure N2 atmosphere under simulated solar 

irradiation (AM 1.5, 42.3 mWcm
-2

). Due to the switch of mass flow controllers with different 

gas flow rate ranges, the dynamic curve of CPBI sensor for the same gas with different 

concentrations are draw separately.    
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Fig. S7. Dynamic CPBI sensor response to injection of 8 ppm of five VOCs and one NO2 

gases in pure N2 atmosphere under simulated solar irradiation (AM 1.5, 42.3 mWcm
-2

).    
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Fig. S8. The relationship between the sensor response and illumination light intensity. 
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Fig. S9. The sensor response of the device as a function of evolution time under air with 

humidity around 20-35%.   
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Fig. S10. Dynamic CPBI sensor response to different environmental atmospheres (0.5 L/min 

N2 or 0.4 L/min N2 + 0.1 L/min O2) under simulated solar irradiation (AM 1.5, 42.3 mWcm
-2

) 

and the response time is ca. 34 s (the time to reach 90% of the maximum sensor response) (a), 

and CPBI sensor responsivity as function of the O2 concentration in N2 from 1% to 20 % (b).       
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Fig. S11. The consecutive PL spectra of CPBI sensor under different environmental 

atmospheres.         
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Table S1. the summary of the state-of-art perovskite based and other photo- and 

chemoresistive sensors. 

Material Light Bias 
Response 

time 

Analyte gas/LOD
* 

Ref. 

CsPbBr2I Y N ~ 100-150 

s 

Various VOCs / 1 ppm This 

work 

CH3NH3PbI3−xClx Y N ~ 188-225 

s 

O3 / 5 ppb 1 

CsPbBr3 Y N ~ 17-77 s O2 / 1% 

Acetone / 1 ppm; 

Ethanol / 1 ppm 

2 

CH3NH3PbI3 N Y/ 4 V ~400 ms O2 / 70 ppm 3 

CH3NH3PbI3−xClx N Y/ 10 V ~1400 s Moisture/32 % 4 

CH3NH3PbI3 N Y/ 10 V ~22 s NO2 / 1 ppm 5 

CH3NH3PbI3 N Y/ 1.5 V ~ 3 s NH3 / 33 % 6 

CH3NH3PbI3−x(SCN)x N Y/ 1 V ~ 220-270 

s 

Acetone / 20 ppm; 

NO2 / 200 ppb 

7 

p-Si/n-ZnO Y N ~  1500 s NO2 / 250 ppb 8 

CdS@n-ZnO/p-Si Y N ~  1200 s Ethanol / 50 ppm,  

methane / 50 ppm 

9 

NiO-ZnO 

nanoheterojunction 

networks 

Y Y / 1 V ~ 900 s Various VOCs including 

ethanol, acetone, etc. / 1 

ppm 

10 

Cobalt-doped ZnO (1%) 

nanobelts 

Y Y / 9.65 

V 

~ 90-120 s Ethanol / 2.9 Torr 11 

ZnO/Ag2S heterogeneous 

microspheres 

Y Y / 9.65 

V 

~ 10 s Ethanol / 50 ppm 

 

12 

porphyrin-functionalized 

ZnO nanorod 

Y Y / 1 V ~ 100 s Ethanol / 8%; 

 Triethylamine / 8% 

13 

LOD
*
, limit of detection; 
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Table S2. Room-temperature response time of various chemoresistive MOS sensors to VOCs. 

Material Response time Analyte gas Ref. 

CsPbBr2I ~ 2-3 min various VOCs including ethanol,  

acetone, etc. 

This 

work 

NiO-ZnO 

nanoheterojunction 

networks 

~ 15 min various VOCs including ethanol,  

acetone, etc. 

10 

p-Si/n-ZnO ~  25 min NO2 8 

CdS@n-ZnO/p-Si ~  20 min O2, ethanol, methane 9 

WO3 ~  25 min NO2 14 

Nanoporous In2O3 

particles 

~  25 min ozone 15 

Nanocrystalline ZnO 

sensitized with CdSe 

~  50 min NO2 16 

cobalt-doped 

ZnO nanobelts 

~  10 min Ethanol 11 

ZnO nanorods/SnO2 

nanoparticles 

~  25 min NO2 17 

polycrystalline ZnO ~  15 min H2 18 

ZnO nanorods ~  13 min Formaldehyde 19 

quasi-2D Cu2O/SnO2 ~  10 min H2S 20 

Nanopatterned 

polycrystalline ZnO 

~  13 min H2, NO2 21 

ZnO nanoparticles ~  8.5 min Ethanol 22 

SnO2 pyrolytic films ~  10 min acetone and trichloroethylene 23 

Hollow TiO2 

microspheres 

~  8-10 min formaldehyde 24 

copper-doped ZnO ~  10 min ethanol and acetone 25 

SnO2 thin films ~ 2-3 min various VOCs including ethanol,  

2-pentanone, etc 

26 
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