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S gole &2 BAY Belolt folLoR AW AoE, FANOE dF FW 47 BAH Azt
E sggel T B Bro. L (0x<3, xE AAF)E AT 5 )

47 B RBsAtlE SRS bl ele, 2} EE bl B Fol& R 1he] foles Tt
v, 7] A AEnsdlolE PR TS 4] Holw shbel vhestolo] W 3] 27k B4 %
ol Ei Y] b B Pl i 7] he] Solee] FEaASH AdelE ATl YT 2 A

A7) dAH FHREATE e F50Y FRAX)S Egshs X6 SEEERE FR7F dd wgE o
F3 3, SER|ERE F2 Alo]o] 17} Yol AL E i dZe T4 oo EA43Y
olof upgl 7] @AH FHRZEAIOE FgEe] HdHo| F50) I dEA(X)e] wEFH] &=, olu Ay ¢
Z2A H2B2TlolE FFEE FHo =FH 450D Ao’ (chelating) Z2E3}o] s JATE S
AE IEFS JHE S dE 7120 g8 Ay dAA dZB ATlolE 3R] REIUL st

71 @2 dHzBesgtelE gigtae] 2 dEAN AR 5 = VerlE R frlselEd Y

A7) 48 HZHAF0E St ES B3 § e FedAle 259 friEc] 2 24Y ¢ Qe
], dE E° Zn-TOPO(tri octylphosphine oxide), Zn-o}A|Elo]E (acetate), Zn-oFAEolAE(acetyl
acetone) ¥ Zn-<¢AE 2 (alkyl thiol) & Zol% o= sutd & gon Ay B4 AgEx g=

7] HEA HEB 20 E gEES XFste Hojx st visfelo] I A o|E ZHF(chelating)ol
od FAE &4 =T 7] Hox el vxgfolojd UHAS o ¢ lon, 72547 (R-CO0H),
ol 71 (R-NHy), 7FR.d 7] (R-C=0), <14F71(R1-P(R2)-R3), E2F7](R1-PO(R2)-R3) ¥ E]Z7](R-SH)o A A==

el O WA e AEnsvtolE PPE 2000 47 HolE shtel thstolofo] Ewle] ¢
B HomH Uads B 4UAE A+

ARl WA, 7] Aelm shtel trestolole] BHe 4] BAA AzHATE HFgERT 2 W
g e 24w 29 5 At

A7) Aol shte] testolo] ¥AS TS BAL 4] 9AA dznsslelE HitEe WE Hur 2
1% EE REY F Qov, 4] 9d ARnsvlels RgES ol gt £y AW 1 HF
A FA et

d& 501, A7 Hol= sl yi=glelo] xHE AYshE Ed2 AYI2ANsE(Si0), HEREAsk=E(Tio),
oFAAFSHE (Zn0y), FAAFEHE(Sn0y), EFHaratskE (A10), AwAEsHE(In0,), PhEARSHE (VO,), wHEARSHE
22 B EAskE (Mo0) R o594 Es 23eks afHAtsE, SeaER, EeoladeolE, &Y

ZIdgas, %rﬂ e 1 Aol E, EH&dd, AEEFT2 4 ol59 sE
= 13l 2

o
Kl
91_5

o

iy

Wyje] o AAde] WE MERadtelE FAE £AH00)E 47 Aolw shpel thesielole] EWS 4]
4 MzpsselE sgtEun We el 2 BAR mus] uEd uids we au4e 4 5

UAWkAQl HZHAFL0lE A A F2E e 3EgES ZY ¥ ZWA|(corner-shared octahedral)®] Eo]
3k A} (sub-lattice) T-2E FolE ZAA FZx9o] seto]l= o] 9] Wl oA e HEH

Zka1
(distorted structure)E zt= EAjo

P
L
|24

?_

2 U o Axjde] mE FHEHATIE FAE A%H(100)9] AAF(130)E st Gad #HEE Ao
E Jole= WA (cubic), AW A (tetragonal), AFE7A
(orthorhombic), AF¥ S WA (rhombohedral), 57 (layer) ¥ ©o]&A|(dimer) T o= 3lte] 24 AR +2E
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FARoR, B o#yel A Addd mE Aznsstol= FHE A0S FAF(130E APERA
(orthorhombic) o] 24 Ax F2E 2 B4 ARpalolE SHRS EPE Holw shte] thwstelo]
= 948 & A,

w3, 37] Holw sl thstololi Lum WA 1,000une] B Dol &

t
il
N
i
b
%0
il

71 SRAE £l ARE WgHE HeR, 3
=

° Kl
(100)0] H& A7 A F AEE 7oz AEd

TFAHCE B wyel 4 AAde] mE AZpsvtelE FUE 2AH1000E 100 AN WA 10 AN e F
g4 e+ A

T, A TRE zte B duo] A AAde wE HZ2HATP0lE FAE AXH(100)E w2 G HAE AT

=
(detectivity)S 7F4 4= Sld.
& SHA, H71A%H (elementary charge) ¥ & AFE 7INto = itEE 4 Q).

2 {2820 E F4E A£2H100)= 10° jones WA 10" jones® E&

-
—_>‘4",
_&4
o
u
e
)
o,

(e

9
11t
>
£2
=2
=

drge] A AAlee] mE HzBATME FHE LA(100)= EEtol= Ags $F dEA dHlzes
7holE BetEe defol= i*é Aojol w2l A Thedt 3 AFEHS] WS SolstA Al ¢
[e]

01,
300nm WA 1200nme] HFelA 43k F HE A TS Hole HRHAIOE FHE AXE AT 4 ATt
w3k, B odbgol 2 Ao wE 2B ATP0lE BHE AAH(100)E BAA H 2B ATM0lE FEES ¥3)e)

T 3he] Yimgfolojo] WS FE3ele] w2 NS e HREAIIE FHE AAE AT

T 38 Fxsid, B Aol v Arde wE dR2Easdlo)E FHE AR Alxe 79 Ao A EAES
PAshe= @AI(S110), A5 EES FEHY st Al A5 9 A2 A5S FAsteE @dA(S120), Al A= 2 A2
ATy HEE=E Gddg H2BA7lolE 3gES 38t ok e yistolo]S mydle] AANEES
PAeh= @A (S130)S £33},

olwj, A= EHo ZFAS 2F =AW (vacuum deposition), 33t 7|4 ZZH (chemical vapor deposition),
24 7]+ 52 ¥ (physical vapor deposition), €A% S2W (atomic layer deposition), 7|55 otg 52+
H(Metal Organic Chemical Vapor Deposition), €% 2 (thermal evaporation), Z#}=wul 3138 FZH(Plasma-
Enhanced Chemical Vapor Deposition), wAMd “3&%H (Molecular Beam Epitaxy), F&3tE 7144 AW
(Hydride Vapor Phase Epitaxy), A% Z(e-beam evaporation), RF 23 E % (Radio Frequency
sputtering), WIZUEE 23 E ¥ (magnetron sputtering), 2=HE ¥ (Sputtering), 23 FH(spin coating),
Y 39 (dip coating) B & 7HZ=W (zone casting) & o= o] WHE o] &F ¢ glow, A7) Wil Ag

97 g

A7 A= BALS 5(Aw), 2(Ag), €FvEAD), Z5(Ca), ek (Pd), ZAEE (Pt), 32 ds o), T8
(Cw), H(Pb), IT0, 170, AZ0L.Z o]FofH o Z2HE HAYy = o= svd 5 U},

A= 245 HEd sto] Al A= 2 A2 Ad5S F4sks SAS1200= 9 Fo=

ol\

2 4

L
AN

B

=45 9y
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(Metal Organic Chemical Vapor Deposition), @3 2F(thermal evaporation), =gt=v} 3}8} Z2H (Plasma-
Enhanced Chemical Vapor Deposition), &AM ZAd¥ (Molecular Beam Epitaxy), F&3tE 714 AW
(Hydride Vapor Phase Epitaxy), ZA95Z(e-beam evaporation), RF 2HE ¥ (Radio Frequency
sputtering), WFZUIEE 23 E ¥ (magnetron sputtering), 2=¥HE®(Sputtering), 23 FH(spin coating),

H 2% (dip coating) B & /HA=H(zone casting) & o= dhte] W& o] &% = glowy, A7) Wl Alg
A e

Anfefol weba], & e o AAjde] mE ARBXAIIIE FUE hxbe] ARYHE 4V GEA HRus
7holE shtESs Edehs Aol shue] tmgtolo] W] 7] WAd dmHATtolE SEET WEA)o
& 24& =x3)

o =
o Yt WAS o T 5 lvh.
S

AL gollo] FE5AEHE A AlE 9L E-A(sol-gel) ¥

Fe wEskE W frlws A7) Aol sl yigtolof mHdl FaEte] Y] AojE skl uimgto]of
xHE IHE 5 o
37 = 2

2 e AF FEW (vacuum deposition), 48} 7]/ FZ W (chemical vapor deposition), &2 7]
% ZZH (physical vapor deposition), UAZF S&H(atomic layer deposition), F7l&5% 3t T2
(Metal Organic Chemical Vapor Deposition), €% 2F(thermal evaporation), Z&}=wul 2 FZH(Plasma-
Enhanced Chemical Vapor Deposition), ®AMd “dd¥ (Molecular Beam Epitaxy), F&3tE 714 AW
(Hydride Vapor Phase Epitaxy), #AH5Z(e-beam evaporation), RF 23 E % (Radio Frequency
sputtering), "FZUEZE A9 E ¥ (magnetron sputtering), 2¥HEH (Sputtering), 2% F¥ (spin coating),
Y " (dip coating) 3 + N="(zone casting) F o= dhhe] WS o] 8 o qlom, 7] Wl Al
HA e

A Az @A Folo] Axd ¢Ag AmnsstolE SRS Ldshe Aol shte ysjololg 2
e B owgel o Axdd we wzusslelE FPE 2dE 100 AN WA 100 AN e F S
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(responsivity)®}, 10 jones WA A5 (detectivity) S 78 4 Stt.
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X

gol ANdE AAHT. ] AN B wde ARHew 95 Sl AR AY w, 2
1] AAele] s Ae ohit,

[HAo 1]
1. @34 H2B2A510|E FJAES sl Yoo A=

olZ(Ar) %171 shell 150TCANA 1AIZF b 7.50L9) < EFAAL(ODE, 90% L=ilx] AP)S ¥ 25mLe] 3T
ot Ak EFERae] 0.2g9) Csq00;(99.9% r‘ﬂ A AD) 2 0.6mLe] 2UAHO0A, 90% L= A ADS HHEAA
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o]%, A A CsPbBr; W RHA7}0]E tpi-sjolo]S E2¢1(99.8% L=
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A PO AZH AT E FUE 2AE AzFAT.
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A 3 0,025 -
AAof 4 0.025 Pbl; (0.01), OAmI (0.01)
AAof 5 0.025 Pblz (0.03), OAmI (0.01)
AAlof 6 0.025 Pbl; (0.07), OAmI (0.03)

WA 5 12b2 FEsbe] B owne] Ade] mE ARusslolE PUE axe 5YL ur
=

e
)
z

ol

Lo
>

>

2

—

=

R
>

>

2

[ep]

o

k)
il

oy

ih
2

i)

it

|z
>

N

)

{m

Jo

ot

o

tlo

)

o

=

v

e

Lo

)

X

K
)
2
Lo

T 45 Fzshd, 2 dgo] o Axjdo w2 FHZHAT0E FHE A AARE FASE ddF HE28
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