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Preparation of CH3NH3PbI3 nanowires

The precursor solution is prepared by dissolving 1 mmol CH3NH3I and PbI2 into 1 ml 

dimethylformamide (DMF) solvent, followed by stirring at 70 °C water for 6 hours. The 

different volume of oleylamine varying from 0 to 30 μl is dropped into 50 μl of the prepared 

precursor solution. Then, 1 ml toluene is injected into the obtained precursor solution. After 

ultrasonic shaking, the mixed solution is centrifuged at 3000 rpm for 5 minutes. The supernatant 

is removed, and the obtained nanowires precipitate washed by toluene several times.
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Fig. S1. Schematic illustration of the modified LARP strategy for the fabrication of CH3NH3PbI3 

nanowires.

Fig. S2. The chemical structure of oleylamine.

Table S1. Comparison of the preparation methods, length, crystal qualities and morphologies of 

the perovskite nanowires in this work and these in literature.
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Materials Methods Length Surface 
defects Morphologies Ref.

CH3NH3PbI3 Modified LARP Several 
millimeters Low Our 

work

CH3NH3PbI3

Evaporation-
induced self-

assembly process
300 μm Low 1

CsPbBr3
One-step 

CVD
Several 

millimeters Low 2

CH3NH3PbI3
Slip-coating 

process 16 μm High 3

CH3NH3PbI3 Template-assisted Several 
millimeters High 4

CH3NH3PbI3
Two-step

CVD
20 μm Low 5

CH3NH3PbI3
Two-step 

solution-phase ~20 μm Low 6
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Fig. S3. The optical microscope of the as-prepared CH3NH3PbI3 nanowires obtained by the 

LARP strategy with the addition of oleylamine changed from 0 μl to 30 μl.

Fig. S4. The photographs of the product yields of nanowires prepared by the traditional LARP 

strategy and our modified LARP strategy (the addition of oleylamine is 10 μl).
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Fig. S5. The height distribution of the area of single Om-CH3NH3PbI3 nanowire marked by the 

red wire in Fig. 3g.

Fig. S6. The corresponding selected-area diffraction (SAED) pattern of Om-CH3NH3PbI3 nanowire.
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Fig. S7. (a) Schematic device structure diagram and optic microscope image for high-density 

Om-CH3NH3PbI3 nanowires photodetector. (b) The high-density Om-CH3NH3PbI3 nanowires 

photodetector under different power intensity ranging from 0 to 6 mW cm-2. (c) I-V curves of the 

high-density Om-CH3NH3PbI3 and T-CH3NH3PbI3 nanowires photodetector in the dark and 

under the light. The light intensity was 6 mW cm-2. (d) The dependence of photocurrent on 

power intensity at a bias of +5 V.

As shown in Figure S3a, high-density Om-CH3NH3PbI3 nanowires are spinning coating onto 

the pretreated substrate, and 100 nm Al electrode are then thermally evaporated through shadow 

masks with a channel length of 0.5 mm and channel width of 40 μm to form photodetectors. 

Figure S3b shows the I-V curves of the devices measured in the dark and under white light 

illumination with light power intensity ranging from 0.1 to 6 mW cm-2. For the Om-CH3NH3PbI3 

6



nanowires, the device current is very low (about 3.310-11 A at 5 V) in the dark, whereas the 

photocurrent increases remarkably by about 100 times under 0.1 mW cm-2 light illumination. For 

comparison, the device based on T-CH3NH3PbI3 nanowires is also detected and the results are 

compared to that of Om-CH3NH3PbI3 nanowires device as shown in Figure S3c. As expected, the 

Om-CH3NH3PbI3 nanowires device shows about 10 times current higher than the T-CH3NH3PbI3 

nanowires device under the white light illumination. Furthermore, as shown in Figure S3d, the 

devices are characterized by plotting the light intensity-dependent photocurrent curves under 

white light illumination at +5 V bias. The slope for Om-CH3NH3PbI3 nanowire photodetector is 

higher than that of T-CH3NH3PbI3 nanowire photodetector, reveals the reduction of the 

recombination centers in Om-CH3NH3PbI3 nanowire as compared to T-CH3NH3PbI3 nanowire.

Fig. S8. Optic microscope image for single T-CH3NH3PbI3 nanowire photodetector.
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Fig. S9. (a) Time-dependent photoresponse of the device under the power intensity of 6 mW cm-

2 at a bias of 8V. (b) Photocurrent rise and decay of the device measured at a bias of 8V and a 

light intensity of 6 mW cm-2.

Table S2. Performance comparison of our CH3NH3PbI3 nanowire-based photodetector with 

other CH3NH3PbI3 nanowire-based devices in the literature.

Materials Responsivity (A/W) Detectivity (1012 

Jones)
Ref.

CH3NH3PbI3 nanowire 11.36 1.48 Our work

CH3NH3PbI3 network 0.1 1.02 7

CH3NH3PbI3 ~36 ~0.01 8

CH3NH3PbI3 nanowire 4.95 20 (M) 9

CH3NH3PbI3 microwire 13.85 3.87 10

CH3NH3PbI3 microwire 1.2 2.39 11

CH3NH3PbI3 microwire 0.48 1.26 12

CH3NH3PbI3 nanowire 1.3 2.5 13
Note: (M) represents for measured noise

Referecnes
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