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Table S1: Comparison of the preparation methods, crystal qualities, growth
atmospheres, and morphologies of the perovskite NWs in this work with these in

literatures.
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Table S2. As-grown CH3NH;Pbl; NWs with different concentrations.

Concentration 0.0025 0.005 0.0075 0.01
(mol/L)
Average size 500 580 910 1100
(nm)
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Figure S1. In situ observation of the CH;NH;Pbl; NWs growth process.
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Figure S2. (a) Cross-polarized optical micrograph of the CH;NH;Pbl; NWs grown in
ambient air. (b) SEM image of the CH3;NH3;Pbl; NWs grown in ambient air. (c)
Magnified SEM image of the CH3;NH;Pbl; NW grown in ambient air. (d) AFM image

of the CH3;NH;Pbl; NW grown in ambient air.
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Figure S3. (a, b) SEM images of the CH3;NH;Pbl; NWs grown in dry box (humidity
~15%).
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Figure S4. (a, b) SEM images of the CH3;NH;Pbl; NWs grown in N, glove box.
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Figure S5. (a, b) SEM images of the CH;NH;Pbl; NWs grown in ethanol vapor

atmosphere.
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Figure S6. Optical and SEM images of as-grown CH3NH;Pbl; NWs with different
concentrations: (a, b) 0.0025 mol/L, (c, d) 0.005 mol/L, (e, f) 0.0075 mol/L, and (g, h)

0.01 mol/L.
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Figure S7. Dark/photo current of the photodetector based on CH3;NH;Pbl; NW
synthesized under saturated vapor and in ambient air, respectively. The light intensity

was fixed at 60 pW/cm®.
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Figure S8. -V curves of the photodetector measured in the dark and under

illumination with a different wavelength. The light intensity was fixed at 60 pW/cm®.
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Figure S9. Time-resolved photoresponse of the CH3;NH3;Pbl; NW-based
photodetector. The 600 nm-light source was turned on/off by a signal generator to

generate pulsed light.
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Figure S10. (a-d) Histograms of R, D*, t, and 7, measured from 50 devices under the

same conditions (460 nm, 60 uW/cm?).
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Figure S11. Band alignment between grains and GB.
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Photoresponsivity of the photodetector is calculated by the following equation:

]ph _]d Ilight - Idark
R/l = =

Liigne AX Lyjgne

where Jjign is the photo-generated current under light illumination, /.« is the current
in dark, 4 is the active area (4 = W x L, where W is the width of the NW, L is the
channel length of the device) of the photodetector, and Ly is the light intensity. In
this case, Jjigh and gar for the single CH;NH3PbI; NW at light wavelength of 460 nm
were measured to be 3.37 x 10”and 1.57 x 10" A, respectively. Active area for the
CH;NH;Pbl; NW-based device was ~1.215 x 107 ecm?* (W is 0.45 pm and L is 27 pm).
The light intensity for the incident light was fixed at 60 pW/cm?, which was
calibrated with a silicon photodiode (Newport, 918D-UV-OD3R). Thus the highest R

value was estimated to be 460 A/W at an incident light wavelength of 460 nm.
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