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Abstract: Two-dimensional (2D) perovskite displays great potential in optoelectronic applications due to its inherent
quantum well structure, large exciton binding energy and good stability. However, facile preparation of high-quality
2D perovskite films with low cost remains a huge challenge. In this work, high-quality two-dimensional perovskite
(PEA),Pbl, films were prepared by solution method at low annealing temperature(80 ‘C) without other special
treatments, and further applied in the field of photodetectors. The results show that this photodetector possessed a low
dark current (10" A), good responsiveness illuminated at a wavelength of 450 nm (107 mA-W "), high detection rate
(2.05x10"* Jones) and fast response time (250 ps/330 ps). After 1200 s continuous illumination, the device maintains
95% initial photocurrent. In addition, the photocurrent remains almost unchanged after storage for 30 d. This work
provides promising strategy to develop stable and high-performance optoelectronic devices.
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Fig. 1 (a) Structure of the photodetector device prepared on a
glass substrate, (b) schematic diagram of preparation process
for the (PEA),Pbl, thin film, and (c) SEM image of the
(PEA),Pbl, thin film after being annealed at 80 C
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Fig. 2 (a) XRD pattern of a typical (PEA),Pbl, film,(b) crystal structure of two-dimensional
layered (PEA),Pbl,, and (c) UV-Vis absorption and (d) PL spectra of (PEA),Pbl, film
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Fig. 3 (a) Dark current versus applied voltage, (b) dark current versus time in the dark state, (¢) /-7 curves, and (d) /- curves

illuminated at different wavelengths with 1 mW/cm? for (PEA),Pbl, photodetector
Colorful figures are available on website
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Colorful figures are available on website
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Fig. 5 Stability of the 2D (PEA),Pbl, film and photodetector
(a) XRD patterns and (b) UV-Vis absorption spectra of (PEA),Pbl, films before and after laid in the dark and N, atomsphere for 1 m; (c) /- curves of
(PEA),Pbl, photodetectors illuminated at 0.5 mW-cm™ before and after 30 d;
(d) I-¢ curves of the device under continuous illumination of 1200 s
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Fig. S1 (a) Picture of a photodetector based on (PEA),Pbl,
film; (b) SEM image of (PEA),Pbl, film after being annealed at
high temperature(200 C)

5 um 5 pm

K S2  (PEA),PbI, i JI5 i e & (il X 3 L (EDS) )t it ]
Fig. S2 EDS mappings of (PEA),Pbl, thin film

—— As-prepared
—— Prespin coating DMF

| |
|| A

10 20 30 40
20/ (°)
Kl S3 kA4 5% DMF i€k AL #1I (PEA),Pbl, i
JEff) XRD % &
Fig. S3  XRD patterns of (PEA),Pbl, without and with DMF
treatment before spin-coating

Intensity / (a.u.)
| S—

—— (PEA),PbI, '

(ahv)?/ (a.u.)

2.30 232 2.34 2.36 2.38
Energy / eV

Kl S4 (PEA),PbI, # B Tauc B, Je2E37 KN 2.357 eV
Fig. S4 Tauc plot of (PEA),Pbl, film with an optical band gap
of2.357 eV

107 -
o Experimental data
—— Fitting curve
-8 |
« 10
k=
§
O 109k
p=1.14x107% cm? V!
10710 — y y ,
0 20 40 60
Voltage / V

Kl'S5  (PEA),PbI, {5 [ ff s < 1 ' it 3
Fig. S5 Bias-dependent photoconductivity of (PEA),Pbl,

107 Top electrodes

10°®

—_
=)
&

Current / A
S

10*11

1—— Dark
2—— Light

10712 L

—100 -50 0 50 100

100
Voltage / V
S6 b HLAR G BRI BRI T IV 2k

Fig. S6 I-V curves of photodetector with up-electrode in the
light-dark state



