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Fig. S1 UV-vis absorption spectra (a) and PL spectra (b) of template with and without MAPbI3 
crystals.

Fig.S2 Noise current spectra of photodetector as well as the instrument noise and thermal noise 

limit calculated based on the J–V curves under dark.

As shown in Fig.S2, the measured noise current of our detector is obviously 

larger than the instrument noise current, confirming the measured noise is mainly 

from the device. The thermal noise (in,t) and shot noise (in,s) of the device are 

calculated using the following equations:S1

𝑖𝑛,𝑡 =
4𝑘𝐵𝑇𝐵

𝑅

𝑖𝑛,𝑠 = 2𝑒𝐼𝑑𝐵
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where kB is the Boltzmann constant, T is the temperature, e is the elementary charge, 

Id is the dark current, B is bandwidth of the equipment, and R is the resistance of the 

device. The measurement was performed at room temperature, the bandwidth is 

0.833 Hz, and the resistance of the device was calculated based on the J–V curves 

under dark condition. Here, the calculated thermal noise and shot noise are 3.1 fA 

Hz1/2 and 31.8 fA Hz1/2, respectively.

Fig.S3 Photocurrent of MAPbI3-based photodetector under white-light illumination with various 
light intensities at a bias voltage of 0.5 V. The solid line is a linear fitting to the data.

We investigated the IV curves of the detector under different light illumination 

from 0.2 μW/cm2 to 125 mW/cm2. The linear dynamic range (LDR) is commonly 

expressed in a logarithmic scale as

𝐿𝐷𝑅 = 20 𝑙𝑜𝑔
𝐽𝑢𝑝𝑝𝑒𝑟 ‒ 𝐽𝑑

𝐽𝑙𝑜𝑤𝑒𝑟 ‒ 𝐽𝑑

where Jupper and Jlower are the current values at which the response of the device 

deviates from linearity and the lower resolution limit, respectively.S1 
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Fig. S4 Calculated EQE value of the photodetector under illumination from 460 nm to 700 nm at 
bias voltage of 5 V (120 μW/cm2).

Fig. S5 Photo-response performance of the device which was measured in cycle of flat state and 
bending state. 

Fig.S6 Photograph of MAPbI3 crystals / knitted fibrous yarn bundles hybrid structure with and 
without epoxy resin.
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Fig. S7 Photographs taken from samples (MAPbI3 crystals on knitted fibrous yarn bundles) with 
and without epoxy immersing into the distilled water for 0 s to 25 s. 

Table S1. The performance comparison of flexible perovskite photodetectors

Device Irradiance
ON/OFF 

ratio
Photoresponsivity 

(mA/W)
Detectivity 

(Jones)
trise/tdecay 

(ms)
Ref.

MAPbI3 “quasi-spring” 
network/yarn bundles/Ag

10 μW/cm2 4.5×104 137.2 2.2×1011 ~4/10
This 
work

MAPbI3 film/PDPP3T/PET 500 μW/cm2 - 150 3.2×109 10/10 [S2]

MAPbI3 NWs/PET/Au - ~250 15 3.5×1011 12/22 [S3]

MAPbI3 NWs/PET 1 mW/cm2 - - - 120/210 [S4]

MAPbI3 film/Spiro-
OMeTAD/ TiO2/carbon 
cloth

-
2.2×103 - - <200 [S5]

MAPbI3/ZnO/mica 4.23 mW/cm2 - - - <400 [S6]

Al/PCBM/MAPbI3/PEDOT:P
SS/Au/PEN

- - 314 - ~400 [S7]

MAPbI3 MWs/PEN 50 μW/cm2 2×104 - 2.5×1012 50/50 [S8]
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