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Abstract: Planar structure photodetector based on a 2D/3D hybrid perovskite (PEA), ,FA, ,SnlL/
Sn0, heterojunction was constructed. It is found that the inserted Sn0O, layer can manipulate the
crystal growth process of the (PEA), [FA, Snl, film, benefiting to form a dense and continued film.
Under illumination of a 520 nm monochromatic light, the device shows a high response of 3. 19x10° A/W,
corresponding to a detectivity of 6.39x10" Jones. While under illumination of an 808 nm mono-
chromatic light, the device also shows a response of 1. 70x10* A/W and a detectivity of 7. 28%10"
Jones. These performances are dramatically higher than that device based on a simple
(PEA), FA, ;Snl, film. On the one hand, the improvements are attributed to the improved mor-
phology of the perovskite film, which increases the absorption efficiency and charge carrier collec-
tion efficiency of the device; on the other hand, the formation of a p-n junction between
(PEA), ,FA, Snl, and SnO, effectively increases the dissociation efficiency of the photogenerated
electron-hole pairs in the perovskite and decreases the recombination probability of the electrons

and holes. Moreover, the special electronic structure at the (PEA), FA,,SnL/Sn0O, interface
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may also trigger the device revealing a photoconduction gain.
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Tab. 1 Comparison of the performances of the photodetectors with Sn based polycrystalline perovskite films
SRR LERIEE R Wi o7 JEE /(A W) R /Tones 2% SCHR

(+GO/PEDOT: PSS)/(PEA) Snl, 470 nm@56. 9 WW/cm® 16@5V 1.92x10"@5 V [17]

ITO/BA,Snl, 405 nm@0. 1 pW/em® 2.65@4 V 1.46x10"@4 V [27]

ITO/BA,FASn,L, 405 nm@0. 1 pW/em® 1.55@4 V 6.3x10"%@4 V [27]

Cr/Au/FASnl, 685 nm@0. 064 pW/cm’ 1. 1x10°@0. 5 V 1.9x10"%@0.5 V [33]

Cr/Au/ PEDOT: PSS/FASnl, 685 nm@0. 064 pW/cm’ 2. 6x10°@0. 5 V 3.2x10"%@0. 5 V [34]
520 nm@0. 012 9 wW/cm® 3.19x10°@5 V 6.39%x10"°@5 V

FTO/Sn0,/(PEA), | FA, (Snl, X . AL
520 nm@456 pW/cm 555@5 V 1. 12x10"@5 V
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RO W MR-, TR
P, BRCARTE A R T A R A T I R T TR
I SnF, 1 PEAT /] LA 2y 8 A6 0 A 2 P L (H )2 i
T (PEA), ,FA, Snl, FL 4% 2 88 7525 b (W E
60%~90% ) , 5 16 1 h 5 JL-F 58 &k 3. Wik,
P55 Sn BB ER R R Y R R R R R A TR
) 1B ) A
3.4 BRBRENRMETIENE

AT SC i AT AL, Sn0, B9 51 A AT DL $E
(PEA), FA, Snl, # B & 1Ak A= 4 8 J) 22 i 72
1 < b5 b LR 8 OB B, A T A R B
&, 53— 7T, SnO, & — Fhn B AR R, H S
My RN AT 200 A 4.5 eV A1 8.0 eV 1 (PEA), -
FA, Snl, 1Y 58 #4420 5 S 3.7 eV #l 5.1
eVP, THIE T p-n G5 A5 JF H 38 1 Sl )
FTE0. 8 eVIUEEH 2. JEIF ,(PEA), JFA, Snl,

22

23\l o 5 K A e JE ) AR A% B 6 T SO, Y
2 P PEH L 2 7O #E (PEA), JFA, (sSnL,/SnO,
ST AL R IR A TE TR B R A B o R TE
5k S R A 1 25 AT L T AT LU R 2
WAL IE B T 340 (Photogating effect) , A
M7= A 3 42

4 %

',

AR PV W U i i 2% 1 F- T 45 48 2D/3D
IRA " (PEA), JFA, ,,Snl,/Sn0, 5 i 45 Y6 1
. HHZ(PEA), FA,  Snl YEHRI #5840 H , 2%
PR VERE W3 4 5 . SnO, R I AR AT DA ek 35 45 4k
9 B A 2 1 T2 80, 38 T LI AR p-n 25 2540 L 15
arE e A i R AR o AR PR AE W] LG AT £
ARG IX Sl H 5 A R A 0 P B e R R R
FA[ 43 H3KF] 10° A/W F1 10" Jones DL |, ix 24

AT, S TS 5 T LU SR B AT G R
i PR BE , AL SR e PR BE L EOSUAS B 85 R AT O SR T
i 7 T H AT T A A4 IR

WA S 7= A L -4 O, H b L AT D
ML ST ) SnO, A R #E 7O F -2
JCN B3 B o R BT R A SCFE R [ A R
LR RIS T T M R A LR, X AR
F#i (PEA), ,FA, ,,SnI,/Sn0O, 5 J5i 45 6 3 0 2% 1)
fE# (PEA), FA, Sl &8 A T Kig#e I+ . 5
HbESER T iR 2R TH A AE R IR BB BA BEY . Y

AR SCAD FE SO AR 50 i B L R R 1A N A Y
T # M dk : http://cjl. lightpublishing. cn/thesisDe-
tails#10.37188/CJL.20220107.
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