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All-inorganic perovskite nanocrystal film photodetector
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Abstract: In order to improve the air-stability of organic-inorganic lead halide perovskite, two kinds of
all-inorganic perovskite CsPbBr; nanocrystals with different sizes were synthesized by high temperature
hot-injection method. Because the nanocrystal size plays a key role in determining electrical performance
of nanocrystal film, the effect of CsPbBr; nanocrystal size on the photoelectric response of thin film
photoconductive photodetector was studied. The results show that the photocurrent of nanosheet film is
100 times higher than that of nanocube film, resulting from the large carrier diffusion length of 2D
CsPbBr; nanosheet film with less boundary. Finally, an overall performance evaluation on nanosheet film
photodetector with higher photoreponse was conducted, and low noise equivalent power and high specific
detectivity demonstrate its good weak light detection capability.
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Fig.1 TEM and HRTEM images of CsPbBr; (a), (b) nanosheets

and (c), (d) nanocubes
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Fig.2 XRD pattern of CsPbBr; nanosheet and nanocube films

JEF CsPbBry 44K F F1 40 >k 57 5 Bk A 1 i A 3¢
JEG R, A RLARAT RH A G A AR AE . B B(a) & i,
Yok 31y Y B T A ST W, O HLIR Ik
W 7 /N T 0K B, INSEOGTE & 9 oK SE Sy k
ST 515 nm /N T 940K (9 & S K 525 nm, BAR
YK R I JEEBE 5 R OK N7 Ty B RO AR BT, (HOR R
(18 A8 ) RS 55 40 7 BT MR SO e O e I O A 0 Y 21
o 53 b B A WSOt R I R T A R
ROICHRE, Sk T CsPbBry 44 K i /S 17 76 1K i 4k Bk
W, AR EZ MRS E Ao,

E— 25 38 3 R A SO0 1 AT LUK AS T A
M 3(b)E Bk R B A TR MM T A, A
S5 F H BRI o T AR B, % A S
FWOR B (YK &b =2 1) Y H A % 2F S 4R A
%, B faf i A% 31 3% 1H T AR 5B BiF) A OC T ik AE
e B 1) I ) LK #R A R 2 0 B IR U PR G 4 0Kk R
T 1) VT A i R W L LA T e L Y S R e
B R o X T BRI 25 R OR BH RE FL T, 9 K i 22 )
o H A 5% 2F T S HEAT VT4 B LAARAS O L, T X
Tkt 48 (LED) 77 2 i L i i 2k g 5 % B L)
B B AT B T A3 Y AR R ok
VB 1 T A o T o R Y R R A

0920007-3



L oh ok AR

% 9 M

www.irla.cn

% 47 %

4, 80T 5 3R A A9 RO R IR T i Y o B O HL A
TEGOW b D RE T30 19 0 85 5 B0 1 19 iz P i
T, KORF 90K Fr B8R BAT W AR 301 19 0 i, 20
14 iy R B0 R T BOR T R s s N RSE ISz 5
REBRAMT#T 0, HELIZHHFTE T
8 T 9O B, R B Ot i e A R
AR EE R

—a—Nanosheets (a)
—e—Nanocubes

Absorption
Aysuayur Td

y 400 500 600 700 800
Wavelength/nm
1.0 —=— Nanosheets 7,=7.37 ns, (b)

7,=47.41 ns,7,,=29.8 ns
—a— Nanosheets 7,=4.90 ns,
7,=36.15 ns,7,,~8.50 ns

PP 2
S (= o0

Normalized PL intensity
(=1
o

(=]

0 2I0 4I0 6‘0 Sb l(I)O 12IO 14er
Time/ns
FEl 3 CsPbBry 41§ K F 1 44 K 37 T B i B 114 (a) % e A 5l
Sk, (b) Ik 3 5¢ 6 ot 1 &
Fig.3 (a) Absorption and photoluminescence spectra, (b) transient

photoluminescence spectra of CsPbBr; nanosheet and

nanocube films
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Fig.4 (a) Photograph of CsPbBr; nanocrystal film photodetector,

SEM images of (b), (c) nanosheet and (d) nanocube films
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Fig.5 (a) I-V curves, (b) current versus applied positive voltage
curves in semilogarithmic scale and (c) time-dependent
photoresponse curves under 5V bias voltage and nanocube
films photodetector. Photodetectors were illuminated using
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R DR SR S BT ER R TR,
FW] T 98K RO 6 48 I 45 't L A R 1A R E 1R 1
PEF o ANIET 5(c) iy i [a] i 17 i £& 7 Hh # F CsPbBr, 4
o RO R R N AR R B AT /N T 0.1 s ¥ K
SEIFI], W] T AT SR R O H S R A H A PR Y
It H W) Y S R

T ok X BE S A AL 5 9 CsPbBry 44 K J7 i fii
JCHL RN A AT T AT A PR REVE M o PR O B AR
arPEREMY — D 2R AR R AR, B 6 Bon 1T AR
Jiti I F T CsPbBrs 44 2K 7 9 JIE O L 440 4% A9 W T
Ty AR B i 4, A Yt 0 R TR B E) 10.2V, 4

107

107"

S()/V*Hz"

10° 10' 10° 10° 10 10°
fiHz

P 6 A [ it i g S CsPoBry 44 2K A 158 't H 200 48 9 He T
S5 8 2 M 2
Fig.6 Voltage power spectral density curves of CsPbBr; nanosheet

film photodetector under various applied voltages
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