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Z. REBR GEH TR BAD

] BRPGEHH T

BN CAEE 600 7) -

ZIH WIS AR BRI A S SR T A 5 5 2 2R A A . X A TEHLA
ERARBHE M (PSCs) HAFTEMIBRAEZ B s MRS e M 25 G Rl M, TR T A Pt
BRBEEEALALE] . TR B B R A P QISR 1 I T T — R 5 2 DR sl o)
T, I ERA . SRER . BFRESENW, BB TR R SR AR R, SR T
FHES 73 B E LS SEEL T XS ERH 45 i 72 . MRS E PR AT AR Ak .

R APER AR AR R B 2R, B IRT T A TOHL PSCs [ HLAR S 3 | % R R EAR
BeksEtE, NmtkRETCHL PSCs M A HRARL T B 1) 38 A 1 A1 S50 S 43

ZIH 5 AR MR SO R R E BRI AT Angew. Chem. Int. Ed. 2022, 202205012 (ESI
BB 0 « Adv. Mater. 2023, 35, 2210223 (ESI #5118 30) « Adv. Funct. Mater. 2020, 30, 1909972
(ESI E#¢ 5118 3C) « Nano-Micro Letters 2022,14,7 CEWNAT], EmE ¥ 36.3) %, MR RZ
B E PN AMAAT T2 SRR DR o

LF %, ZIHBORM B A B, AR, N RHF TR, 56 2025 424 Bk
PEA AR [ R BL 22 AR 4 %A

RAZIH Nk B AR R TSR

Y BREBRE— ZHERIE, SATEREFIRHERY . BOLTHRRENG . B8 8EH N
FER KR BHE AR R ERAME, UHIRZIE MR R EFRW . RE—FX %
BHEAFERSE SR, HEASRABMAEE, MHREAELARN; REBERZ)E,
REEFREYUANEEE.




=. WHRN

&8 s A S AR AR A B AT L TS AR B T K EK. i
28 1 WO RBCR SR R It AE Gl B R 5 ke )2 o . BT, A HL-THL
B ERA K PH BE FRIR I G B L I8 R D58 27%, JRILH BRI N AT 5. 2810,
MBI YIS T (0 MAT. FAY) EANRIREE R 5 KA Rk, S8
PERa B2 . KA TN CsPbXs (X =1, Br, Cl iR &Y F4RE B ACH HL-THL
FALEERT, FMRA FAR A WA S AT e R, Xk EER. g rob kA
AHEEZ L.

AT H 54T CsPoXs #5ER AR 2% . PR R AL S ZR Wit R IT R AR AL
e, KT CsPoXs B54RH I AL i, g5 HLEE . KT UM R E M, LA AT RE
TELE BB S FO0 2R PERE S HEAT T RS0 HIR, X CsPbXs 1 45 i i
PEARMSHAT T R, A RIS, Wi TR AR TAR. A TR
FNFH TARSRHL T CsPoXs BN i = 1 KR E I &Ja, 2T R E CsPbXs
VL 861) 25 A T LA ARD Fa i, Sl T 22 B I I 2 SRR . AT H N4 LR
W PRI 231 A AR JTI AR SR S A HEAE SR, BRI BT 78 e R i R -

(1) BEBHAT 7 T SEI R 8k B 4iAH CsPbls Fath

EF X CsPbls #5540 KPHEE Hith (PSCs) f77E FBRE % B . ARAR e P 2 I Ak
RN AT E R, QRS ACKHI BRI (BHD) « WEEIE (FHD) FZEHIBEIZ (BA)
—RBEMHATAEME N, REM RIS TR HiRi 5 SRR,
BH 73 THh¥dE (C=0) HMt (-NH-NH.) A Wh[E 5 P> B UL S, [HEREE
A SBUY RS, 0 R ICR . RN IR — e T AR e . &
BH Ab P[] CsPbls /B Gk 3 25 B 2 2 FRAIC, BOm 7 am e, W& W ok . £
T BH WIS FSEIL 17 20.47% DB (PCE) , JFERHE (Voo) 1 1.24V,
4 2022 4 CsPbls PSCs H g iy 805 o 1M Ao T a5 i et o R SliA b R 44 1 3% g,
XTHESN A TEHUAESER it R e R A E B 5 & .
(2) BHEAECAAG NIRRT CsPbls FEARR K faE

EF X} CsPbls PSCs HAHAARE . $hIAZ XS T, Wwit& ol BBt A
BoARATAEY—1,2- — (WEmy-2-38) 2. ke-1,2- i (DED) 1ENZIhRedmms, W TiaE
y-CsPbls FHFEEALEREG . BFFR I, DED H ks 55 e my 2 [ v] Hip [7] 5 AR B AL Po? T &
BABAL, RIEFETGRIEE IR, ARSI E 7T . DED AP 1) CsPbls iR 45
m RS, BRIASE IR, EREEAZ RS, BT A EE LK. AN
FESEI 21.15%0 PCE A1 1.244 V 15 Voc, J& 2023 4 CsPbls PSCs H& =% . &
BEARIRATAE TP AEAE 1000 /N J5 R RFEFRIE 94.9% . 0 7@ BV 4 7 it
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S v RO s B RV BEAL, o) e It RE A AL BRA F I R (i AT AR .
(3) CaCLBHAELILFIFE CsPbLBr Hiith

JAE CsPbLBr £5 8RN Bt & e i, (EHERCRIE E TEI-Thl A tbis &, =
EMAHE T SR 3 L 5 REURBC S BT % B s o AW FUdR R A CaClo A Ui
3R, SEL CsPoLBr #5484 n B¢ . WEFCRI, Ca® n] A R0 AR GRS
TERAS R, IRTTEE b E, B PR REREES S, SRR T A dr. [, CaCl
SINAE K BE S 1A A T RS 3h, EomN -, AMEZERS Voc. mEMSIFIRRE
1.32V )75 Voc, PCE IEE 16.79%. iZHE LA THUES AN AR AE S5 15 BRI AR
St g,

(4) HIIRfA TRESEIA I 5EH| & = AL CsPbLBr Hiitt

TSR X BEAR I BBURR, A% Gl 25 TR 1 U IR, ™ EL A 2 A
I o AR TR BT IR AA & (HCOOCs 5 HPbXs) , il — L0 7R I 7
HI AT 7R KM ) 2% 13 5 B CsPOLBr Wi, I3 25 SEAC 1 2 < rp il 48 O IR R 2 1
A R T GRAR T A N T 5 3R KRR R AR AR o £E 30% AT 91 % ARXS IR EE R, Feith
RGP RIER] 16.1%AM1 15.1%, LI R4 T 2THES AT i & s . 1%
IR RIFI L2 EIE S S, AR « R % vk se TopL
PHERH A% 1 BE S

(5) BT BT SR B SEALAL BB 5T K& B

RGN T — RFIKMEE Tk (1ILs) XF CsPbLBr F5EKH B AL AL 5 1 R
WEaEAE R . 8IS OLs KB/ 7450, S5aBERIIHE S 2 RMRIETER, KILH
B (n BEaOFEBAL Y H AR DS BRIE ke 32 SRR, AT 5 Po2Y/Cs I om 1 1 H (Pb—F
Cs-F) , HREAD Cs'/T2 LK Po AHOCHRIE, $MHIARES E 5. 4 BMMIMBE, 42
128 FSEEL 17.02%1 PCE A1 1.33 V [¥] Voc, 9 2022 4 CsPbl.Br PSCs [ =i 2%
REPEAIFLE 25 °C 25%IRJEA TP EAT 1440 /DS HCERIREF 94.4%, RILHILR
KIPAE . 2 TR 7R T 1ILs B & 7RSS BB R T, O Beit mioia s sk
MEHR AL T B E R .

ARITH 5 AR R KRR T Angewandte Chemie International Edition Advanced
Materials~ Advanced Energy Materials~ Advanced Functional Materials 1 Nano-Micro
Letter CEINIRTI, SEMAAT 36.5) T, #fih5[3L 754 K, 4 WXl E K, 4
R NE EST &ERE #5110 30 (AT 1%) o BURB =55k 2 [ Nature Photonics
Nature Energy Advanced Materials %5 [E R ASUBIHTIFI IR o 58 BNTEZ A K R
SCI 3 70 A4, ARBBLE ZR LA 20 R, 2 IRAE [ A Ah B 222 R 25 BUASR
AT H 2 AR SRS e VERBLHESD 1 e oW Ry I s e, fENARETR L 22
BHE B S RGPy m B A
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. ZWPPHT

5 i ARE ML U Nature Photonics 2% & F1% b P FE 45 KR g IR TH PP, 2it51H
754 0, 4 R SO SR BRI 100 78, 3 R SCANIEAER EST s 5] i 3.

(1) V3% n BB R Z LR RZE CsPbLBr F55K5 X BH it 12 TAE K RAEA BT
WAF Advanced Functional Materials 2020, 30, 1909972 |, HETE.&4h5] 187 &k, ANik
“Web of Scicence” mi# 7118 3C, Z TAES|EE N AN AR EAT S ERTE. IR %
UL RS (UCLA) IMFH#EER, R ER AR IR R (219 N, Xz TAE
PER: “which is so far one of the most promising inorganic wide-bandgap perovskites (—
FhEA BT R R F4K) whose efficiency has most recently reached 16.79% (BT
MR T E 16.79% ) with the incorporation of CaCly” (Nature Photonics 2021, 15,
411-423. FHERH K FHRE FELith 2 A2 Miyasaka #4% 7F H & 2 Perovskite Photovoltaics and
Optoelectronics F K 1Z TAESFRA M RCEFTINBRERRE, Fi 7T KRENMB. EARHFMH
4V K% Giulia Grancini 2% (BT Saule Technologies A 648 A CTO)N % TAE
HEAT T KB AP “Thanks to this novel doping strategy (H FIX P HT & KB 24 5K
B& ), the authors have realized devices with a PCE of 16.79%”(Adv. Energy Mater. 2021,
2100672). A KBHREZ A" D THEbK (Martin Green) #2787 1 7€ 1% LAFHRAT
HIRCF I T R B2 . “With the developments of the last several years, high efficiency
CsPbLBr solar cell with PCE of 16.79% (B & IR ) was achieved which might catch up
with (B8 2L L) the CsPbl; solar cell in the future” (Materials Today 2020, 41, 120-142).
HRLE 73 T 99K 5 9K FOR B S0 = I Eh AR i A e vPAN . “Surprisingly (B8
#) , this method achieved an impressive Vioss of 0.52 V and a record of over 65% of the
Shockley-Queisser efficiency limit. The device performance improved significantly (2%
PRIBERTY) ” (Materials Today 2020, 52, 250-268).

(2) ZT PbI(DMSO)F! PbBr(DMSO) B kA SEHE KL ALK AU CsPbLBr £54K7
M, 1% TAE R REMR TG T] Advanced Functional Materials 2018, 28, 1803269 -,
HEj 24t 5] 203 Ik, Ai%E“Web of Scicence” & #% 51 18 3, 1% LAEG| AL E A 4h AR T
[FAT 1 P DR « RHEUAL K FH e FL I 1Y & BH N Michael Grazel 7£ H % 28 Perovskite Solar
Cell FXFRATIRH AP AL BV EAKES & T ZM T ESRNE: “The resultant

5
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device exhibited a high PCE of 14.78% (38#FSZHL T 14.78% I3 Z)” . B4k KBHAE
HH I 2 ¢ Miyasaka #(45% 1F H % 3 Perovskite Photovoltaics and Optoelectronics H4 1% A 2
PR TTAEM 7 2 A e i3 TR P B R A JL SRR S B0 A AR T BB A
4:“with negligible PCE loss after being stored in air (RH 20%)for 500 hours (%234
F4L 500 /N LR BB ZEM). ... (Energy Environ. Sci 2019, 12, 2375--2405)", T
VER Bt 1% SRS P 1 2% B¢ (1Y) Wolfgang Tress (3% VP4 : “Liu and co-workers adopted
Lewis base adducts of Pbl,(DMSO) and PbBr,(DMSO) to reduce the formation energy (P&
{RTE HLEE) of CsPbL:Br perovskite as well as promote a growth process at low temperature
(R8T IRIEH&).” (4dv. Mater. 2019, 32, 1902851). &2 K- Ho-Baillie k¥ (i
R W AR S Dy A Ry B e PR AU TR S D Xz AR 1 B S/ 4 “Yin et all.
fabricated CsPbl»Br films utilizing Lewis base adducts PbI;(DMSO), and PbBr2(DMSO),
as precursors (Yin 55 A\ 2% 5 i R B30 5™ ) Pblo(DMSO) 1 PbBra(DMSO) 91l B
A to slow down the crystallization of CsPblLBr perovskite-producing films with smoother
surface and larger grains (FH 11k I GE 52 &5 4y, $& iy v 1 28 P55 A0 3G K Sl ki)™ (Joulde
2019, 3, 938-955).

(3) RIIRARAR LSRG 22 S ) & F 2B CsPbLBr 45480 Ft, % T1E R KRIEM B
TR T Advanced Energy Materials 2020, 10, 2000691 |, 2 [ 7 [E 38 T. 2% Thomas
J. Macdonald #(#%5%f 1% TAE L @E AT B BN A AP 4. “This new system provided a
platform for high moisture-resistivity and the ability to fabricate perovskite films with an
anti-solvent. (IXFHHT #4425 M 455 HAN 2 S 8 770 ) o B Bk TR T B
(Small Methods 2020, 5, 2000744) . L5 WTR RS2 PRI T HA 02 TARREAT BB
GAPEYr: “Duan et al. prepared a high-quality CsPbl:Br film in ambient air conditions
with high humidity (£ HEBE K ZHHl & 7 & & 1 CsPbLBr # JE) Most
importantly, the PSCs fabricated under >90% RH still delivered a high PCE of 15.11% (58
BERREKT>90%IEE FIKREB 15.11% KM F)” (4dv. Energy Mater. 2021, 11,
2002940).
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